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MNOACHUTEJIBHAS 3AIINCKA

O0mas xapakTepucTHKAa Kypca

Hacrosias pabouast nporpamma Kypca BHEYPOUHOM JeATeNbHOCTH «TpyaHblE BOIIPOCH
MaTeMaTHKU. 8 KIacCel» pa3zpaboTaHa B COOTBETCTBHH C TpeOoBaHUAMH (eaepaTbHOTO
rOCyJJapCTBEHHOTO 00pa30oBaTeIbHOrO CTAaHAApPTa OCHOBHOTO 00IIero oOpa3zoBaHus (nanee —
®I'OC O0OO) um HampaBiieHa Ha OPTraHU3alMIO OOYYEHHS MaTEMaTHUYECKOMY COJIEP)KaHHIO,
BbIXOAsIIeMYy 3a pamku DenepanbHON paboyeil mporpaMmbl O y4eOHOMY TMpPEAMETY
«MatemaTuka» (0a30BbIli YpOBEHb) OCHOBHOTO 0011ero odpaszoBanus (nanee — OPII), ¢ yuerom
MCIIOJIb30BaHUs BUJIOB JICATEIILHOCTH 00YYaIOIINXCS, OTJIMYHBIX OT YPOUHBIX.

Ipu pazpabomke Ilpocpammpl yuumuleanucs ciedyioujue 0OKYMeHmbyl:

— nuceMo MuHMcTepcTBa npocBelienus Poccuiickoit @enepauuu ot 5 urons 2022 r. Ne
TB-1290/03 «O HampaBiIeHHH METOJUYECKHX PEKOMEHIANHI» IO OpraHW3allil BHEYPOUYHOUN
NEeSITeIbHOCTH B paMKax peanu3alii OOHOBJCHHBIX (DeepalbHBIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHIAPTOB HAYAJILHOTO OOIIEr0 U OCHOBHOTO 00111ero 00pa3oBaHus;

— pacnopspkenue [IpaButenscrBa Poccuiickoit @enepannu ot 19 Hosi6ps 2024 r. Ne 3333-
p «OO0 yTBepX ACHUHM KOMIUICKCHOTO IUIaHA MEPONPUATUN T[0 TOBBIIICHUIO KadecTBa
MaTeMaTHUYECKOT0 M €CTeCTBEHHO-HAay4YHOTo oOpa3oBanus Ha nepuof 10 2030 roma.

AKTYyaJIbHOCTb Kypca

B ycnoBusx peanuszanMM = TakOM  CTPAaTErMYECKOM  3aJadd, Kak  JIOCTHUIKEHUE
TEXHOJIOTMYECKOI0 CYBEPEHUTETAa CTpaHbl, IEpe]] MAaTeMaTH4YeCKMM OOpa30BaHUMEM B 4YHCIIE
[JIaBHBIX IIOCTaBJIEHBl CIEAYIOIIME LEJNU: pPa3BUTUE TBOPUECKMX M HCCIIEI0BATEIbCKUX
CrocoOHOCTE 00y4YaroImuXCcs, UX MOJArOTOBKA B Mpollecce O0yueHUs: MaTeMaTHKE K BBIOOpPY
npodeccui, CBI3aHHBIX C PA3BUTHEM TOUHBIX U €CTECTBEHHBIX HayK M TexHojoruil. Kak BaxHbIi
KOJIMUECTBEHHBIM TOKa3aTellb IMOBBIIMICHUS HHTEpeca K MaTeMaTHKE BBIIENSETCS pPOCT
KOJIMYECTBA BBIMYCKHUKOB, BHIOMPAIOLIUX HA FOCYAapCTBEHHOW WTOTOBOM aTTECTAIMH K3aMEH
M0 MaTeMaTHKe Ha MPOPHILHOM YPOBHE.

OcBoenne mnpennaraeMoil Ilporpammbsl CHOCOOCTBYET MOBBIIIEHHUIO Y OO0YyYaromuxcs
YPOBHSI MOTUBAIlMU K W3YYEHHUIO MAaTEMAaTUKH, K MPOJOJKEHUIO U3yueHus: Marematuku B 10-11
KJlaccaX Ha YIJIyOJIEGHHOM YpPOBHE M OPHEHTHPYET Ha BbIOOp €IMHOr0 TOCYJapCTBEHHOTO
JK3aMEHa M0 MaTeMaThke NpopuiIbHOro ypoBHs. Kpome Toro, ocBoeHue mpeiaraeMoro B
[Iporpamme coaepkaHusi MO3BOJISIET PACHIMPUTh KPYr PEIIAEMbIX MAaTeMaTHYECKUX 3a/Jad 3a
CYeT BKJIIOYEHUSA TMPOOJIEMHBIX, HECTAaHAAPTHBIX 3a1ad, 3aJad MPUKIATHOTO XapakTepa,
BBITTOJIHEHHUS] MCCIIEOBATENbCKUX PAa0OT, B TOM YHUCIE C MEXIPEIMETHBIM COJEpKaHUEM,
W3Y4EHHUs JOTIOJHUTEIBHBIX BOIIPOCOB KaK TEOPETUYECKOT0, TAK ¥ MPAKTUYECKOTO XapaKTepa.

[Tpenycmotrpennsie I[Iporpammoii BUIBI NESTENBHOCTH — MHAMBHUAyalbHAs W TPYINIOBas
IIPOEKTHAasl U HCCIeI0BaTeNIbCKasi JeSTeIbHOCTh — CIIOCOOCTBYIOT Pa3BUTHIO MO3HABATENIbHBIX,
PEryJIATUBHBIX U KOMMYHUKATUBHBIX YMEeHHI oOyuatomuxcs. [IporpamMma cooTBeTCTBYET Hjaee
paciMpeHysi IPUKIJIaJHOW HANpaBICHHOCTH Kypca MaTeMaTHKU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus. Peanusamms Kypca CHOCOOCTBYET BBISIBICHUIO TalaHTIMBBIX M OJapEHHBIX
o0yyaromuxcs, MoJ/IEp’KKe UX TATAHTOB M Pa3BUTHIO CITIOCOOHOCTEH.

B OonpmmHCTBE TeM Kypca NpEAINoaraeTcsl BBINOJHEHHE HCCIIEAOBAaTENbCKUX paboT.
VYyebGHOe ncciieioBaHNE IO MaTeMaThke B 7—9 Kiaccax Ipezroaraer nojlyuyeHue cCyObeKTUBHO
HOBOTO /Il 00y4Yarolerocs pe3yibTaTa U HalpaBieHO Ha (POPMHUPOBAHUE UCCIIEIOBATEIBCKUX
YMEHHI: BblJelieHue MNpoOJeMbl, OpraHu3alys U aHAJIW3 JAHHBIX, BBIABM)KEHHUE THIIOTE3bI,



IIPOBEpPKA TUIIOTE3bI, (POPMYIUPOBAHHUE BBIBOIOB M IPEJCTABICHHUE PE3yJIbTATOB HA TPAMOTHOM
MaTeMaTHuecKoM si3bike. [Iporpamma mMokeT OBITH BOCTpeOOBaHa OOy4aIOIIMMUCS, KOTOpBIE
UMEIOT HHTEPEC K U3YUCHUIO MATEMaTHKH, TOTOBITCS K yYaCTHIO B OJIMMIINA/IaX MIKOJIHHUKOB O
MaTeMaTHKe M YIIyOJeHHOMY M3yYeHHIO MaTeMaTHMKH Ha YpOBHE CpEeIHEro oOIIero
o0OpazoBaHusl.

Hesb u 3a1a4u Kypca

Peanuzanuss ~ BHEypOUHOM  JEATENBHOCTH  SIBISIETCS ~ HEOTHEMJIEMOW  YacCThIO
o0pa3oBaTeNbHOrO Ipolecca, obecrneyrBas B TOM YHUCIE BO3MOYKHOCTh (DOPMUPOBAHMS
00pa30BaTeNbHBIX MPOrpaMM Pa3IMYHOIO YPOBHS CIOXHOCTH W HAlpaBIEHHOCTH C y4€TOM
00pa3oBaTeNbHBIX MOTPEOHOCTEH M CIOCOOHOCTEH 00yYarOUINXCs, BKIIIOYast OIaPEHHBIX JICTEH.

Ilens Ilporpammbl — oOecnieuuTh HHAMBHyalbHbIE MOTPEOHOCTH OOyYarOIIMXCS B
U3yYEHHUH COJIEPKAHUS MATEMaTHKH, BBIXOAIIETO 32 PAMKH ITPOrpaMMbl 0230BOTO YPOBHS.

3agauu Kypca:

1. IloBblmieHHE YypOBHS MaTEeMAaTUYECKOH IOATOTOBKM OOYYaroIUXCs, pa3BUTHE
YCTOMUYMBOro HHTEpeca K yueOHOMY npeamery «MaremaTukay.

2. Pa3BurHe TBOpYECKMX  CIIOCOOHOCTEH, MPOCTPAHCTBEHHOI'O  BOOOpPaXEHHS,
TEOPETUYECKOI'0 MBILUICHUS U MaTeMaTHYeCKOW MHTYHULUHU, YMEHUHA paccyXJIaThb JIOTHYECKU U
AHAJTM3UPOBATH CUTYAIUH.

3. YrnyOnenue u 3akperuieHue 0a30BBIX 3HAHWH, (POPMUPOBAHHME YCTOHYMBHIX HAaBBIKOB
pelIeHs] HEeCTAaHIAPTHBIX M OJIMMIIMAIHBIX 3a/1a4, OCBOCHHE HECTaHAAPTHBIX MOJIXOJO0B H
OPUTMHAJIBHBIX PELICHUN.

4. O3HaKOMJICHHE C JONOJHHUTEIbHBIMU Pa3/iellaMid MAaTeMAaTUKH, BBIXOASLIMMHU 332 PAMKHU
0a30BoOro Kypca.

5. Bocnuranue caMOCTOSTEIBHOCTH, HAaCTOWYMBOCTM M OPraHM30BAaHHOCTH B XOJe
pEeLIeHUs CI0XKHBIX 33/1a4.

6. Pa3BuTHE HaBBIKOB KOMaHIHON pabOThI, JPY’KECKOIO CONEPHUYECTBA M 3I0POBOM
KOHKYPEHIIUU CPEIA CBEPCTHHUKOB.

7. TloaroroBka oOy4aromMXcs K YYacTHIO B IIKOJBHBIX, PAlOHHBIX, TOPOJICKHX,
PETHOHAIBHBIX, BCEPOCCUHUCKUX OJMMITHAAAX, KOHKYPCaX U COPEBHOBAHUAX 110 MaTEMATHKE.

8. IloBplieHWEe YPOBHS TPAMOTHOCTH B OOJACTH HCIOJB30BAHUS «MAaTEMaTHYECKHX
[AaKeTOB», O0ECNeYMBAIOIIMX AaBTOMATHU3ALMI0 TPOLIECCOB TIOMCKA, aHaiu3a, o00paboTKH,
co3laHus, mnepenaud, (opmanuzauuu (B BHJE CTATMYECKUX U JIMHAMUYECKHX TpaduKoB,
qyarpaMM M TPOYMX  BH3yalM3alUi  pe3ylbTaTOB  aHaIM3a W MaTeMaTHYeCKUX
3aKOHOMEPHOCTEMN) B Mpolecce yueOHOM NesITeIbHOCTH IPU U3yUYEeHUH MaTeMaTHKH.

9. Pa3BuTHE TBOpPYECKHX CIOCOOHOCTEH, TEOPETHYECKOTO MBIIUICHHSI Ha OCHOBE
UCTIOIB30BaHUSI NU(POBBIX HMHCTPYMEHTOB (B TOM YHCIIE «MaTEMAaTUYECKHX IIaKETOB») B
00JTacTH MOJICTIMPOBAHUS, HMMHUTAIIMA ¥ WHTEPIpETalMd aOCTPAKTHBIX MaTEeMaTHYECKHX
00BEKTOB M 00pa3oB B BUJC PA3IMYHBIX BU3yaldH3alMid (B TOM YHCIE MPOCTPAHCTBEHHBIX
o0bekToB). Ilporpamma paszpaboTraHa ¢ ydeToM peKOMeHIAMi ¢enepaabHOi paboueit
OporpaMMbl  BOCHHMTaHUS. B yacTHOCTH, OHA YYMTBHIBa€T IICHXOJIOTrO-TIEarornyeckue
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTeropuu 00yUaroIuXCsl.

Taxum obpaszom, peanusayus Ilpocpammuvl colelicmeyem NONYHUEHUIO — CLEOVIOUJUX
pe3ynibmamos:



— JIOCTHXEHHE OOYyYaroIMMUCS [JIAaHUPYEMBIX JIMYHOCTHBIX, METAlpeAMETHBIX U
IPEIMETHBIX pe3yJIbTaToB, B T. Y. COOTBETCTBYIOIIMX YITyOJIEHHOMY YpPOBHIO M3Y4YECHHUS
MaTEMAaTUKH;

— pa3BUTHE JTUYHOCTU OOYYaAIOMIMXCs, POPMHUPOBAHUIO U YAOBIETBOPEHUIO UX COIUABEHO
3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— caMopeayin3alus 00y4aroIuXxcs 4Yepe3 y4acTue BO BHEYPOUHOM JesTEIbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Npouecce

Bo ®I'OC OOO pmns o0s3aTenbHOrO OOY4YEHHUS YTBEP)KICHBI JIBa YPOBHS OCBOCHHS
pabouux mporpaMMm I0 MaTeMaTuke: 0a30BbIM M yriayOleHHBIH, HaumHas ¢ 7 Kiacca.
Conmepxanue TporpaMMbl 10 MaremMartuke (yriayOJeHHBIH ypOBEHb) HAINpaBlIeHO Ha
YJIOBJICTBOPEHHE TOBBIMICHHBIX 3alPOCOB OOYYAIOIIUXCS, CTPEMSIIMXCS K Oojee TiayOoKoMy
OCBOCHHMIO IIPEIMETHBIX pPe3ysbTaToB. IIporpamma Kypca BHEYpOUHOU AeATENbHOCTH « TpynHble
BOTIPOCHI MaTEMAaTHUKI» HalpaBlieHa Ha paCIIUPEHUE 3HAHUNA 00YyJaroIuXcsl 0 MaTeMaTUKe IS
KJIaCCOB ¢ 00513aTeNIbHBIM 0a30BbIM YPOBHEM 00yUEHHsI MaTEMATUKE.

Temarnueckoe MIaHUPOBAHUE B IIPOrpaMME Kypca BHEYPOUHOU JEeATENIbHOCTH « TpyaHbIe
BOIIPOCBHI MAaTEMATUKN» COCTABJICHO TAK, YTO PACIpPENEICHUE CONEP/KATENbHBIX Pa3eiiOB B HEM
CUHXPOHHM3UPOBAHO ¢ 00s3aTelabHON ImporpamMmoil 6a3oBoro ypoBHs. Peanusauus copepikaHus
npezuiaraercst B (hopmMax, OTIMYHBIX OT YpPO4HbIX. CleyeT OTMETHThb, YTO JAHHBIA Kypc B
OCHOBHOI IIIKOJIE BBICTPaMBAETCs HE TOJIBKO Ha PAaCIIMPEHHM MAaTEMaTHYECKOrO COAEpHKaHMS
0a30BOro ypoBHS, HO U Ha MOBBIILIEHUN YPOBHS CJIOKHOCTH 3a/1a4, [IPEIJIaraéMbIX JJis PELLICHUS.

Pabouas mporpamMmMa Kypca BHEYpOUHOM aedarenbHocTU «TpynHbIe BOIPOCH MaTEMATUKI
npeHa3HaueHa s peajau3aluy B 7—9 Kiaccax M HalpaBjeHa Ha JIOCTHKEHHE 00ydarolIMMHUC
IUIAHUPYEMBIX pe3ybTaToB. [locie10BaTeIbHOCTh N3YUYEHHs TEM Kypca COBIANAET 110 BPEMEHU
C M3y4YCHHMEM Kypca MaTeMaTHKH (aiaredopbl U T€OMETPUM) OCHOBHOM IIKOJIBI 6a30BOr0 ypOBHS,
BCE TEMbI 110 BO3MOKHOCTH CHHXPOHHM3MPOBAHbI C 0a30BBIM KypcOM MaTE€MaTHKH IO KiaccaM.
Temsbl o anredpe M reOMETpUN YEpeayIOTCs, YTO MO3BOJISET MAaKCUMAIBHO MPUOIU3UTE UX MO
BPEMEHM U3YUYEHHS K OCBOEHHUIO 0a30BOr0 Kypca.

[Tpu peanusanuu Ilporpammsl mepBasi 3afjadya y4uTelds COCTOMT B TOM, YTOOBI CO3/aTh
HEOOXOUMBIE YCJIOBUS JUIsl IPUOOpPETEHUS] U PAa3BUTUS YMEHMM, CBSI3aHHBIX C MPOBEJIECHUEM
WCCJIEIOBAHMM HA MaTeMaTH4YeCKOM cojepkaHuu. [[nsa pemenus stod 3agauu B IIporpamme
0003HauEHO MECTO U CPOPMYITMPOBAHBI TEMBI /ISl TPOBEJCHUS UCCIIEI0BATEIbCKUX PAOOT.

Bropas 3agaua yuurens no peannsauuu [Iporpammsl cBs3aHa ¢ BO3MOYKHOCTBIO CO3/1aTh
yCIoBHS 17151 00pabOTKU U MPECTaBIEHUS HHPOPMALIMU HAYYHOT'O COJIepKaHUs (B TOM YHCIIE C
UCIOJIb30BaHUEM LU(PPOBBIX HHCTPYMEHTOB) MPHU OpraHU3ALMU MHIUBHUYyaIbHON U TPYIIIOBOM
IIPOEKTHOM EATEIBHOCTH.

Jnsa  ycnemHoW peanu3alMM  CLEHApUEB IPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh
MEPCOHAIbHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIMU OUCHBIMU MPOrpaMMaMH U TOCTYIIOM K CETH
HuTepHeT (kak MUHUMYM OJIMH KOMITBIOTEP JUISl K10 TPYIIIIBI).

@opMBI  JEATENBHOCTH oOyyaromuxcs  OpeAycMaTpUBalOT  aKTUBHOCTh U
CaMOCTOSITENIbHOCTh, COYETAIOT HHIUBUAYAIbHYI0O M TPYMIOBYIO padoTy, OTJIMYAIOTCA OT
YPOUHBIX 0oJjiee MHUPOKUM HCIIOJIb30BAaHHEM HCCIE0BATENbCKONM U MPOEKTHOH JesTeIbHOCTH,
pelIeHneM HECTaHJApTHBIX 3a1a4 U Ap. CTPyKTYypHUpOBaHME TEMATUYECKOIO IUIAHUPOBAHUS B
[IporpaMMe COOTBETCTBYET MHOPSAAKY HM3yUEHHUS pa3/ieloB U TeM anreOpsl U TeOMETpUu B



OCHOBHOM IIKOJE M TEM CaMbIM OO0ECIeYMBaeT MPEEMCTBEHHOCTh YPOUYHOHW M BHEYPOUHOU
JESATEIIBHOCTH.

Peanuzanus [Iporpammsbl mpearnonaraeT coueTaHue pa3inyHbIX (OpM IpymnIoBoi paboThI
(TUCKyccusi; MaTeMaTHYeCKOe COPEBHOBAHUE; MPAKTHKYM; BEIOOP TEMBI ITPOEKTA, MJIAHUPOBAHUE
paboT, pacmpezneneHue poJiel, B3aMMOOLIEHKA IIPU BBIIOJHEHUU TPYIIOBBIX IPOEKTOB U
UCCIICIOBAaHUI) M MHJIUBHUYaJlbHON PaOOThl (BBINOJIHEHHE WHAMBUYaIbHOTO MCCIEIOBAHUSA, B
TOM 4YHCJIE€ C HUCHOJIb30BAHUEM LU(POBBIX MHCTPYMEHTOB; MPOBEAECHUE YCTHOTO OOOCHOBaHMS
IIPY PELICHUM HECTAHJAPTHBIX 3a/ad, 3aad IOBBIIIEHHOIO YPOBHS CIIOKHOCTH; ITOCTPOCHHE
MaTEMAaTHYECKUX MOJEINIEH, UX MCCIENOBaHUE; UHTEPIpPETalus IOJyYEHHBIX PE3yJIbTaTOB IpU
pELIEHUH 3aa4 ¢ MEXIPEIMETHBIM M IPAKTUUECKUM COJAEPKAHHUEM; IOMCK, MHTEpIIpETALNs,
npeoOpa3oBaHue M NMPUMEHEHHE MaTeMaTWYeCKOH HMH(POPMALUHU; CAMOCTOATEIBHOE OTKPHITHE
HOBOTO MaTematuieckoro ¢akxra). Micnonp3zoBanue Takux (GpopM pabOThI MOMOTaeT pa3BUBAThH Y
00yYaromuxcs, ¢ OJHOM CTOPOHBI, HABBIKM BOCHPUATHS HOBOW MH(DOPMAIIUHU MPH PA3IUYHBIX
dopmax ee 1mojauu, a ¢ Ipyroil CTOpOHbI — AKTUBHOCTh, CAMOCTOSITEIbHOCTh U CIIOCOOHOCTh K
TBOpuecTBY. OcBoeHue Ilporpammsl NOJDKHO JONOJNHATH M Pa3BUBATh 3HAHUSA WU YMEHUS
oOyuyarolmuxcss B 00JIaCTH MaTeMaTHKH, OPUEHTUPOBAaTh UX Ha OOydeHUE B CpeAHEH IIKoye B
KJjlaccax, MpelycMaTpUBAIOLIMX OCBOGHHE MAaTeMaTHKH Ha YIiIyOJEHHOM YPOBHE, B YaCTHOCTH
TEXHOJIOTUYECKOTO TpOoQmMIsA, a TakkKe CIocOOCTBOBATh CONHAIBHOMY (OPMHUPOBAHUIO
JMYHOCTH 00YYarOIIIXCSI.

[Tporpamma Kypca paccuntana Ha 102 gaca B TeueHue Tpex jer o0ydeHus B 7-9 xmaccax
(34 dyacoB B KaXJOM Kiacce) NpU NPOBCACHUH 3aHATHH OAMH pa3 B Heaeno mo |
aKaJeMu4yeckoMy uvacy Kaxpaoe. lLlerecooOpa3HbIM sIBII€TCSI YepelOBaHHWE TEM 3aHATUH C
areOpanyeckuM U T€OMETPUUYECKUM COJIePKaHUEM.

B 3aBucuMOCTH OT KOHKDPETHBIX YCIOBHH peanmusanuu I[Iporpammsl M KonIMuecTBa
oOyuyaromuxcs JAomyckaercss (opMuUpoBaHHE Tpynn K3 OOy4yarolIMXCs pa3HbIX KJIacCoB B
npefenax onaHoW mapamienu. IIporpamma  MoKeT —peasM30BBIBATHCS — 00pa3oBaTENbHOU
OpraHM3alyeil caMoCTOATEIbHO MO0 Ha OCHOBE B3aUMOJICHCTBUS C JPYTMMU OpraHU3alUsMU,
OCYLIECTBIISIOIMMHU 00pa30BaTEIbHYIO 1€ATEIbHOCTD.

[To ycMOTpeHHI0 yuuTelsss HEKOTOPbIE 3aHSTHS MOTYT ObITh MCKJIIOYEHBI UM 3aMEHEHBI.
Pexomennyercs Brimounth B IIporpamMMy pervOHaibHBIM KOMIIOHEHT: OKCKYpCHHM Ha
NPENIPUATHS, B PETHOHAIBHBIE MYy3€H, By3bl TEXHUYECKOM HAIPABIEHHOCTH IS MOBBIILIEHUS
UHTepeca 00yyaroIuxcs K MPakKTUYECKOMY N3Y4EHUI0 podeccuil, CBA3aHHBIX ¢ MATEMAaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM AEATEJbHOCTH
«TPYIHBIE BOITPOCBI MATEMATHUKN»

7 KIIACC

JuieMeHTHI HcTOpuH. O0mMe noHsATHSA reoMeTpuu. OCHOBHBIE (PUTypHI

Hcropust BOBHUKHOBEHUS U pa3BUTHUS reoMeTpun. [lonsaTus: akcuoma, Teopema, CBOIMCTBO,
NIPU3HAK, JI0Ka3aTelIbCTBO, ompeneneHue. VHCTpyMEHTHl Uisi U3MEPEHUH M IMOCTPOCHUM.
B3anMHOe pacrnionokeHue Touek Ha npsmoil. M3mepeHue JUIMHBI OTpEe3Ka, pacCTOSTHUE MEXIY
ToukaMu. BzanmHoe pacnonoxkenue npsmeix. Jlomanas. Buasl momanbiX. /[[nuHa nomaHOM.
Muoroyronsauku. Ilepumerp MHoOroyronbHuka. IloHSTHE O BBIIYKIBIX W HEBBITYKIBIX
MHOT'OYTOJIbHUKAX.

Yucaa u Bryuciaenud. Jeaumocts

[Tpu3naku nenmumocTH: GOPMYIMPOBKA U JJOKA3aTelnbCcTBO. Pemienne 3aqad MOBBILICHHON
CJIOHOCTH Ha JIeTMMOCTbh. Pellienne croxKeTHbBIX 3a/1a4 apu(pMETHIECKHUM METOIO0M.

Hccneoosamenvckas paboma: NenMMOCTh B €€ CBOWCTBA.

Anredpanyeckne BbIPaKeHUs

Crernenu, MHOTOYICHBI, MPeoOpa3oBaHWE MHOTOWIEHOB, JCUCTBUS C MHOTOYICHAMHU.
Muorounen cranaaptHoro Buaa. Cremenp MHorowieHa. Kopuu muorowiena. Haxoxnenue
KOpHEW MHorowieHa. Jloka3arenbCTBO TOXAECTB. PasHble MNOAXOABI K JOKa3aTEIbCTBY
TOXIECTB.

Hccneoosamenvckas paboma: Kak HaWTH KOPEHb MHOTOWIEHA?

Tpeyroabuuku. lIpu3zHaku paBeHCTBAa TPEYIr0OJbHUKOB

Tpeyronbuuku. PaBHbIE TPeyroJbHUKHM B TeOMETpUYECKHX KOHpuUrypauusx. [Ipusnaku
paBEHCTBa  TPEyrojdpbHUKOB. IIpu3Hakum  paBeHCTBa  MPSIMOYIOJBHBIX  TPEYTrOJbHUKOB.
[lepneHauKyIsip U HAKJIOHHASA.

YpaBHeHHUs H CHCTeMbl YPABHEHUI

Jluneiible ypaBHeHHS M UX cucTeMbl. OmnpeneneHne 4Yucia KOpHEH JMHEHHOro
ypaBHEHUs. PemieHne NTMHEHHBIX YPAaBHEHUM, COJIEPKAIIMX 3HAK MOIyis. PemeHue JIMHEHHBIX
YpaBHEHUH € MapaMeTpamu. PelieHne cucTeM JIMHEHHBIX YPaBHEHU pa3HbIMU METOIaMH.

Hccneoosamenvckas paboma: NVHEWHBIE YpaBHEHUS, COJEpIXKAIIUE 3HAK MOJIYJIA.
[TocTpoeHus ¢ MOMOIIBIO IUPKYIS U ITuHeHkn OOOCHOBaHUS MPOCTEUIINX MOCTPOSHHM, ITarbl
3a/1a4M Ha MMOCTPOEHUS, PEIICHHE 3a7a4 Ha TOCTPOECHUE LIUPKYJIEM U JIMHEHKOM.

OceBass cummeTpus

®urypsl ¢ oceBoii cumMmeTpuei. [Ipumepsl CMMMETpUHN B OKPYKAIOIIEM MUDE.

Ilpoexm: cUMMETpPHS B OKPYKAIOIIEM MHPE.

MHOroyroJibHUKH ¥ reoMeTpuYecKre HEPABEeHCTBA

CyMMma BHYTPEHHHUX YyTJIOB MHOTOYTOJIBHHKA W BHENIHWX YIJIOB  BBIMTYKJIOTO
MHOTOYrojbHUKa. COOTHOILIECHHS MEXKJIYy CTOPOHAMU W yIjlaMu TpeyrojbHuka. HepaBeHCTBO
TpeyronbHuka. HepaBeHCTBO O jimHe jomaHoW. HepaBeHCTBO Mexy MNEepHEeHIUKYISIPOM U
HAaKJIOHHOM. PaccTOssHUE OT TOUKH 10 MPSIMOM.

HUccnedosamenvcras paboma: TeOMETPUIECKUE HEPABEHCTBA.

DOyHKIUHA

[Touck o6sacTu omnpeneneHuss W MHOXKECTBa 3HaueHUW ¢yHkiuu. Mcnonp3oBaHue
pa3IUYHBIX CrOco00B 3anmaHust (QyHkiuu. lcmonbp3oBanue CBOWCTB (DYHKIMH IS aHamu3a



rpauKOB peaabHbIX 3aBUCUMOCTEH (HyIH (PYHKITUH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA (DYHKIIHH,
IPOMEXYTKH BO3pacTaHUsl M YObIBaHHMsS (YHKIMH, HauOoibllee W HaMMEHbIIEEe 3HAYCHUS
¢ynkuun). I'paduxu, KycouHO-3a1aHHBIC PYHKIINH.

Hccnedosamenvckas paboma: CpaBHEHHE CBOWCTB (YHKUMHM M HUX TpapuKoB B
3aBUCHMOCTH OT I1apaMETPOB.

I'eomeTrpnyeckne Mmecra TO4eK

B3aumHoOe pacronokeHne OKpyKHOCTU U NpsAMOH. [Ipumepbl reoMeTpudecKkux MeCT TOYEK
Ha IUIOCKOCTH. MeTOo/] reOMETpUYECKUX MECT TOUEK IPU PELICHUHM F€OMETPUYECKUX 3aad.

8 KVIACC

Yuciia ¥ BBIYMCICHHSA

KBagparHblil KOpeHb. BhINoIHEHHE onepanuil ¢ UppauOHAIbHBIMUA YUCIIAMM.

Auredpanyeckue BbIpaKeHHUs

[poOHo-pannoHanbHble  BblpaxkeHUs.  CTeneHU.  BpINONHEHHE  TOXAECTBEHHBIX
npeoOpa30BaHuil pallMOHAIBHBIX BHIPAXKECHUH.

MenTpanbHasi cAkMMeTPUS

@opMmyIMpOBKa ONpEAENIEHUs U JI0KA3aTelIbCTBO CBOMCTB LEHTPAIBbHO-CUMMETPUYHBIX
¢uryp. [leneHue oTpe3ka Ha paBHbIE YacTH C IOMOLIbIO LUPKYJIS U JIMHEHKH.
HccnenoBarenbckas paboTa: CBOMCTBA IIEHTPATBHO-CHUMMETPUYHBIX (DUTYD.

Ilpoexm: 1ieHTpalibHAsi CAMMETPUS B OKPYKAIOIIEM MUPE.

YeTbIpEXyroJabHUKH

[Tapannenorpamm, ero mnpusHakd M cBoicTBa. [IpsmMoyronbHuK, poMO, KBajapar, HX
npu3Haku u cBoiictBa. Tpameuus. PaBHoOenpeHHas Tpaneuus, €€ CBOMCTBA M IPHU3HAKH.
Cpenssii JMHUSA TpeyroJlbHMKa M CpelHsAd JuHUS Tpanenuu. CBOWCTBa U IPU3HAKU
CIEMAJIBHBIX BUJOB YETHIPEXYTOJIBHUKOB

Hccnedosamenvckas paboma: 3HAKOMbIE U HE3HAKOMBbIE YEThIPEXYTOJILHUKU.

YpaBHeHHUs! M HEPABEHCTBA

OmnpeneneHne paBHOCWIBHBIX ypaBHEHHMH. [IpuMmeHeHHe CBOWCTB ypaBHEHMH C OIHOMU
nepeMeHHoil. OnpeneneHre KOJIU4ecTBa JEUCTBUTENbHBIX KOPHEW KBaJpaTHOTO ypaBHEHUS.
Pemenune apoOHO-pallMOHANBHBIX YPAaBHEHUH, CBOASIIMXCS K JIMHEWHBIM WM K KBaJpaTHBIM
YpaBHEHUSAM, HCIOJIb30BAaHUE METOAAa 3aMEHbl IepeMeHHOW. PeleHue TEKCTOBBIX 3adad
anreOpanyeckuM CIIOCOOOM: MEepexoi] OT CJIOBECHOM (HOPMYJIUPOBKM YCIOBHUS 3alaud K
anreOpanyeckoil MOJIEH IIyTEM COCTaBJIEHUS YPAaBHEHMs, PELIEHUE COCTABICHHOIO0 YpaBHEHHUS;
UHTepHpeTanus pesynbraTa. I’ paguueckas HHTEpIIpeTalus ypaBHEHUH ¢ ABYMS IEpPEMEHHBIMU.

Pemenne cuctem ypaBHEHMI, B KOTOPBIX OAHO M3 YPaBHEHHWI HE SIBISAETCS JTUHEHHBIM.
I'paduyeckas uHTEpHpeTalysi PpEUICHUs YpaBHEHUS C JIByMS IIEPEMEHHBIMH U CHUCTEM
YpPaBHEHUH C IByMsl IEPEMEHHBIMH. PernieHrne HeTMHEMHBIX HEPABEHCTB U UX CUCTEM. Pelenue
HEPAaBEHCTB, COJAEpXKAllUX 3HaK Moayis. M3oOpaxkeHue perieHHs HEpPaBEHCTBA C OJHOMN
MIEPEMEHHON U CUCTEMBI HEPABEHCTB HAa KOOPJAWHATHOW MPSIMOM, 3alUCh PEUIEHUS ¢ MTOMOIIBIO
CUMBOJIOB. HepaBeHCTBO ¢ JByMs MNepeMeHHBIMU. ['paduueckuil MeTon pemeHus cucTeM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

Hccneoosamenvckas paboma. paBHOCHIIBHOCTD U CIIEJCTBHE.

Hccneoosamenvckas paboma: rpadudeckas HWHTEpHpETalds YypaBHEHUH C JIByMs
MepPEMEHHBIMH.



Hccneoosamenvckas paboma: rpapu4eckuii METO| PEIIEHUs] CHCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

IIpeoGpa3oBanue nogoous

[TpeoOpaszoBanue nogodus u mogooHsie purypsl. COOTHOLICHNS B IOJOOHBIX (PUTYpaX.

Hccnedosamenvcras paboma: 4To Takoe Gppaxran’?

Jloka3aTe1bCTBA HEPABEHCTB

Onenka 3HaYeHUs BBIPAXKCHHS C HCIOJIB30BAHMEM HEpaBeHCTB. [IpumeHeHME CBOMCTB
HEPABEHCTB B XOJ€ pemeHus 3anad. OnpenenceHue paBHOCWIBHBIX HEPABEHCTB. Jl0Ka3aTeIbCTBO
HEPAaBEHCTB. PelleHMe TEKCTOBBIX 3alad C IIOMOUIbIO JIMHEHHBIX HEPAaBEHCTB C OJHOHU
[IEPEMEHHOM.

Hccneoosamenvckas paboma: TNUHEHHOE HEPABEHCTBO C OJIHOM MEPEeMEHHOM ¢
[apaMeTPOM.

IIpsiMoyroJibHBIE TPEYTroJ1bHUKH

Teopema Ilucdaropa u e€ npUMEHEeHME TMpPU pPELICHUM MPAKTUUYECKUX 3ajad.
JloKa3aTesnbCcTBO COOTHOIIEHUM MEXAY IHPONOPLUOHAIBHBIMU OTPE3KAMHU B IPSIMOYTOJIBHOM
TPEyToJIbHUKE (BBICOTA, TPOBEAEHHAS U3 BEPLIMHBI IIPSMOTO yIia; METPUYECKHE COOTHOLIECHUS).
IIpuMeHEHHE COOTHOLIEHUH MNpU PEIIEHUH TIEeOMETPUYECKUX 3aJad. |pUrOHOMETpUUYECKHE
(GYHKIIMM OCTPOTO YIJIa MPSMOYTOJbHOTO TPEYToJIbHUKA (CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC).
3Ha4yeHUsT TPUTOHOMETpUYeckux GQyHkuuil s yrinoB 30°, 45°, 60°. Pemenue 3amau c
UCII0JIb30BAaHUEM TPUTOHOMETPUYECKUX (DYHKLIUH.

Ipaxmuxym: pelieHne NpakTUKO-OpUEHTUPOBAHHBIX 3ajau.

Mamemamuueckoe copesHosanue: PELICHUE 3a1a4 Pa3HBIMU METOJAMHU.

DOyHKIUHA

[Torck obnactu onpenencHUsl 1 MHOXKecTBa 3HaueHud GyHkimu. ['paduk dynkumu K/X.
Oyukims Buaa (ax + b)/(cx + d).

Yucia ¥ BBIYMCICHUSA: 1ETUMOCTD

@opMyIupoOBKa ONpPENENICHUs JeIMMOCTH HalEeNo, YHCEeN, CPABHUMBIX [0 JaHHOMY
Monyst0. BblmonHeHne neneHust ¢ OcTaTkoM. Jlokas3aTenbCcTBO M NPUMEHEHHE CBOMCTB
CpaBHEHMH 10 MOAY 0. HaxokeHre 0CTaTKOB CyMMBI U ITPOU3BEIECHUS IO JAHHOMY MOJYJIIO.

HUccneoosamenvckasn paboma: NenuMoCTb.

9 KUIACC

YpaBHeHHUs] M HEPABEHCTBA

bukBagpatHble ypaBHeHMs. MeToAbl PaBHOCHUJIBHBIX  IPeoOpa3oBaHUM, 3aMEHbI
NEepeMEeHHOM, rpaduueckoro MeToja Npu peleHu ypaBHeHu# 3-i u 4-it creneneil. Pemenue
HEPaBEHCTB, COJIEpPXKalMX 3HaK Monyyd. HepaBeHCTBO ¢ aAByMs nepeMeHHbIMU. lIprmMeHeHue
rpauueckoro MeToa peleHusl CUCTEM HEPABEHCTB C JIByMs IlepeMeHHbIMU. Perienue 1po6Ho-
paloHalIbHBIX YpaBHEHUN U HepaBeHCTB. [locTpoeHne rpaukoB ypaBHEHUH, B TOM 4YHCIE C
UCIIOJIb30BaHNEM HHU(POBBIX pecypcoB. [IpuBOIUTE rpaguueckyro MHTEPIPETALUIO PEIIeHUs
YpaBHEHHA C JByMs IIEPEMEHHBIMH U CHCTEM YPaBHEHUH C JByMs II€pEMEHHBIMHU.
HccnenoBanue cucTeEM HEJIMHEHHBIX YpaBHEHUH ¢ mapaMeTpoMm. PelieHne HepaBEeHCTB C IByMs
NIEPEMEHHBIMU U UX CUCTEM.

Hccneoosamenvckue pabomul: pellieHHE 3aJad € HapaMeTpamMu — anreOpanyecKum
METOJIOM; TpapUUEeCKUM METOJIOM.

Pemienue TpeyroibHMKOB



Teopema cuHYCOB M TeopeMa KOCMHYCOB, X IPUMEHEHHUE TIPU PEIIEHUHU TPEYTOJIBHUKOB H
npakTU4deckux 3anad. COOTHOIECHUS MEXIy TpUroHOMeTpuueckuMu pynkiusamu. Ipocreiimme
(dbopMyBl IpUBEACHNUS, BRIBOAUMBIE U3 TEOMETPUYECKUX cooOpaxkeHmii. Haxoxxaenue pagmyca
onucaHHOM  OkpyxHoctu. DPopmyna  I'epona. @Popmyna  IIOMAAM  BBIIYKIOIO
YEeTBIPEXYTOJILHUKA.

IIpaxmuxym: penieHHe IeOMETPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4 Pa3HBIMU
METOJaMHU.

Anredpanyeckne BbIPaKeHUs

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.

Omnpenenenue KOpHs N-il CTENIEHU U CTENIEHU C PAllMOHAIBHBIM [10KA3aTEIEM.

[IpumMeHeHne onepanuy U3BJICUEHUS! KOPHS N-i CTENEHH, UCTIOB3Ysl P HEOOXOAUMOCTH
KaJIbKYJISITOp. BblunciieHne 3HaueHUs CTENEHM C pPalMOHAIbHBIM IOKa3aTeneM. OleHka
3HAUEHUN KOpHS N-H CTENEHHU, 3HAYEHHE CTENEHU C PALUOHAIBHBIM I[OKa3aTelIeM LEIbIMU
YUCIaMU U JIECATHUYHBIMU J1po0simu. CpaBHEHHE M YHOPSJIOYMBAHME pPAllMOHAIBHBIX H
UPPAalMOHAIBHBIX 4YMCEJ, 3allUCaHHBIX C IIOMOLIbIO KOpHS N-H CTENEHW, CTENEHH C
palMOHATIBHBIM IIOKa3aTeneM. BhInosHeHne TOXXIECTBEHHBIX NpeoOpa30BaHUM BBIPAKEHUIH,
COJIepKalIuX KOPEHb N-1 CTENEHH, CTENEHb C PAlMOHAJIbHBIM ITOKA3aTEIIEM.

IHogo6ue TpeyroJbHUKOB

Teopembl 0 IPOU3BENEHUN OTPE3KOB XOP/[, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpaTe KacarelbHOHU, TeopeMbl UeBsl 1 Menenas. VccnenoBanue, B TOM 4HcCie €
MOMOIIBIO U(POBBIX PECYPCOB, U3Y4aeMbIX KOH(pHUrypamnuid. [I[puMeHeHne qaHHBIX TeopeM Mpu
PELIEHNUN TEOMETPUYECKUX 3a/1ad. 3HAKOMCTBO C IOHATUEM T'OMOTETUH, C €r0 IPUMEHEHHUEM, B
TOM YHCJIE B IPAKTUYECKUX CUTYaLUAX.

Hccneoosamenvckas paboma (C MCNOJIB30BaHUEM MPOTPAMMHBIX CPEJICTB): TOMOTETHS U
€e CBOMCTBA.

DOyHKIUH

[Tonstue «pynkuus». IlpuMeHnenue cBoMCTB GYHKIUMI: HyIu (YyHKUIUH, TPOMEXYTKU
3HAKOMOCTOSIHCTBA (YHKIUHU, MPOMEXYTKH BO3pacTaHus W YObIBaHUS (YHKIUHU, YETHBIE U
HeueTHble (DyHKLMU, HauOoJbllee M HAaUMEHblee 3HAueHUs (QYHKIMM NPU pElICHUU 3a/1ad.
[MocTpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO ipeodpa3oBanmii Buaa: f(X) —f(x) + a; f(X) — f(x
+ a); f(x) — kf(x), f(x) —=f( x [), f(x) — | f(X) |.

Pacnio3HaBaHue CTENEHHBIX (QYHKUUMH M TMOCTPOCHHME 3CKHU30B TpaUKOB CTETEHHBIX
GyHKIMH C HaTypaJbHBIMH [OKa3aTeIsIMH pa3HOMl deTHocTH. lcmonb30BaHME CBOMCTB
rpaduKOB CTENEHHbIX (QYHKUMH ¢ HaTypajdbHbBIMM MOKa3aTeIsIMM MpPHU PpELIEHUH 3ajad.
IToctpoenue rpadukos GyHkimit y= VX ,y = VX, y = | X |.

HUccneoosamenvckaa paboma: moBefeHne (QyHKIMM U ee rpaduka B 3aBUCUMOCTH OT
napaMerpa.

MeToa KoOpaAuHAT

[TapannensHOCTh M MEPIEHAUKYIISIPHOCTh MPSAMBIX (4epe3 yrioBoi K03 (HUIIUEHT).

HaxoxzaeHue mnepecedyeHHi OKpPY)KHOCTEH M TMpAMBIX B KoopauHatax. Popmyia
paccTosiHusL OT TOYKHM A0 mpsimoi. Ilnomjane mapansenorpamMma B KOOpAMHATax, MOHATHE 00
OpUeHTUpOBaHHOM Muiomaau. [IpuMeHeHne Merona KOOpAWHAT B MPAaKTUKO-OPUEHTUPOBAHHBIX
FeOMETPUUECKUX 3aJladyaX, UCCIIeIOBaHNe MPUIIOKEHUSI METO/1a KOOPJIWHAT B BBIYUCIUTEIHHON
MaTeMaThKe U UH(OopMaTHKe.



Hccneoosamenvckaa paboma: peuieHHe NPAKTUKO-OPHUEHTHPOBAHHON TI'e€OMETPUUYECKOM
3a/1a4d METO/I0M KOOPJAMHAT.

I[IpaBuibHBIE MHOTOYTOJIbHUKHA. OKPYKHOCTHh M MHOTOYT0JIbHUKH

[lonsiTie MPaBUIBLHOTO MHOTOYTrOJbHUKA. DOpMysbl JUIsi BBIUKCICHUS 3JIEMEHTOB
MpaBUJILHBIX MHOTOYT'OJILHUKOB (CTOpPOHA, pPajuyC BIUCAHHON M ONHMCAHHOW OKPYKHOCTEH).
BriBon Gopmyn MIMHBI OKPY>KHOCTH M IUIOIIAAU Kpyra. J{IuHa Ayru OKpy>KHOCTH, pajMaHHas
Mepa yria. I[lnomaae kpyra M Ioiomaas KpPyroBOrO CEKTOpa. BblYMClIeHHE NEpUMETPOB U
IonIaiel CI0XKHbBIX (PUTYp, BKIIOYAIOIIMX 3JIEMEHTHI KpyTa.

CamocmosmenvHoe omkpvimue: KaK HAalTH MEPUMETP U IIOAAb CI0KHON QUrypnI?

Ipaxmuxym: pelieHue 3aja4d NOBBILIEHHON CII0KHOCTH.

YuciioBblie MOC/I€10BATEILHOCTH M IPOrPeccum

OnpeneneHue BHJIOB  IIOCIEIAOBATEIbHOCTEH: OTpaHUYEHHAs I10CJIEOBATEIbHOCTD,
MOHOTOHHO Bo3pacTaromias (yObIBaroIias) mociea0BaTeabHOCTh. [IpeacTaBienne 0ECKOHEUHBIX
NePUOANYECKUX Jpobeil B BUIE OOBIKHOBEHHBIX. 3HAKOMCTBO C TMOHSATHEM CXOAMUMOCTH
MOCNIE0OBATEIbHOCTH, HAXOXICHHE CyMMBbl OECKOHEYHO yOBbIBAIOUIEHl TreoMeTpru4ecKon
nporpeccuu. [Ipumenenue meTo1a MaTeMaTuueCKOW UHTYKIIUH.

Hccneoosamenvckasa paboma: TOBENEHUE IOCIEIOBATENFHOCTEH — OT THUIIOTE3Bl J0
JI0Ka3aTeNnbCTBa.

JBUKEeHHUS MII0CKOCTH

LentpanbHass cummerpusa. lLlenTpansHo-cummerpuunsie Qurypsl. [loBopor. Oceas
cumMeTpust. QUrypsl, CAMMETPUYHBIE OTHOCUTEIILHO HEKOTOpPOU ocu. [lapauienbHblil epeHoc.
[TonsiTue ABM>XEeHUSA U ero cBoiicTBa. PaBeHcTBO ¢uryp. [IposBrenuss cuMMeTpu B MPUPO/IE,
JKUBOMHCH, CKYIBOTYpe, apxutektype. Kommosunuu ABMKeHUH (IpOCTEHIIHMe MpUMEpHI).
[IpuMeHeHue B pelieHuU TeOMETPUYECKUX 3a/ay.

Hccneoosamenvckas paboma (¢ ucnoivzo8anuem npocpammHbix cpeocme): KOMIO3UIIUS
JIBIKCHUH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuyeckoeo 6ocnumaHus.

- IPOSIBJICHUE MHTEPECca K MPOILIOMY U HACTOSIIEMY POCCHICKONW MAaTEMAaTHKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTHKCHHSIM POCCHUHCKMX MATEMaTHKOB M POCCHUCKOM
MaTeMaTHYECKOM IITKOJIBbI, K UCTIOIB30BAHUIO ATUX TOCTH)KCHUH B IPYTHX HAYKaX U MPUKIATHBIX
chepax;

2) epadicOancko2o u OyX08HO-HPABCMBEHHO20 60CNUMAHUL:

TOTOBHOCTh K BBINIOJIHCHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aliud ero Ipas;
NPEJICTAaBICHHE O MAaTeMaTUYEeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOILEIyp TPaKIAHCKOTO oO0miecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K
00CYXJIEHUIO ITHUYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JOCTHIKCHUN
HAYKH; 0CO3HAHHE BYKHOCTU MOPAJIbHO-ITHYECKUX MPUHIIMIIOB B IEATCIBHOCTH YUECHOTO;

3) mpyoosoeo eocnumanus: yCTAHOBKA HA aKTUBHOE y4acTHUE B PEHICHHM MPAKTUYSCKUX
3a]]a4 MaTeMaTHYECKOM HANIPABICHHOCTH; OCO3HAHME BAXXHOCTH MaTEMAaTHUYECKOro 00pa3oBaHuUs
Ha TPOTSDKEHUHM BCEH JKM3HM JUISI YCIICHIHOM TPOQECCHOHANTBHON ICATEIBHOCTH M pPa3BUTHE
HEOOXOJUMBIX YMCHHH; OCO3HAHHBIA BBIOOPp M TIOCTPOCHUE WHIMBUAYAIBHOW TPACKTOPHUU
o0pa3oBaHWs W JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB W OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) acmemuuecko2o 6ocnumanus: COCOOHOCTh K SMOIIMOHAIEHOMY

U 3CTETHYECKOMY BOCIPHUSATHIO MAaTEMAaTUYECKHX OOBEKTOB, 3a/iay, PEUICHHUU, PacCyKICHHIA,
YMEHHUE BUJICTh MATEMATUYCCKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) yennocmu nayunoeo no3Hanus: OPUCHTAIUS B IEITSILHOCTH Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX MPEJICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJOBEKa, MPHUPOIbI U
oOmiecTBa; MOHMMAaHHE MaTEeMAaTHUYECKON HayKuW KakK cQepbl YelOBEYECKOW AesTeNbHOCTH,
9TAllOB €€ Pa3BUTHUS H 3HAYMMOCTH JUIS PAa3BUTHS [MBHIU3AIMH; OBJIAJICHUE S3BIKOM
MaTEeMAaTHKd W MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEJICTBOM IIO3HAHWUS MHUpPA; OBJAJICHUC
HABBIKAMU HCCIIE0BATEIIBCKOM JIEATEITFHOCTH;

6) uzuueckoeo socnumanus, GopmMuposanus Kyibmypvl 300p06bsi WU SMOIUOHAIBHOTO
OJ1aromnoy4usi: TOTOBHOCTh IPUMEHATh MaTeMaTHYeCKIe 3HAHUSI B MHTEPECAaX CBOETO 3/]0POBbS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uveckas aKTUBHOCTb), CPOPMHUPOBAHHOCTH HaBBIKA peQIIEKCHH,
MpHU3HAHKUE CBOETO MpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 2KOon02UYeCK020 8OCNUMAHUs. OPUCHTAINS HAa NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWUN
JUTSL pEeTICHUS 33]1a9 B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPeIbl; MIIAaHNPOBAHUE TTOCTYIIKOB U
OIICHKa WX BO3MOXKHBIX TMOCJTEICTBUHA ISl OKpYXKAroIIeH Cpeipl; OCO3HaHHE TII00aThHOTO
XapakTepa dKOJOTHISCKUX MPOOJIeM U ITyTel UX PEIICHUS;

8) adanmayuu Kk USMEHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU CPeobl.

TOTOBHOCTb K JEHCTBHUSIM B YCJIOBHUSX HEOMPEICIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO JeSATeNbHOCTh, B TOM YHCJE YMEHUE YUYUTHCS Y JPYTHX
JIOJIeH, MpUoOpeTaTh B COBMECTHON NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITa JIPYTHX; HE0OXOIUMOCTh ()OPMUPOBATH HOBBIC 3HAHUS, POPMYIUPOBATEH HJICH, TIOHSATHS,
TUTIOTE3bl 00 00BEKTaX W SBJICHHSX, B TOM YHCJIC paHee HE W3BECTHBIX, OCO3HABATH JNCHUITUTHI



COOCTBEHHBIX 3HAaHWH M KOMIIETEHTHOCTEH, IUTAHUPOBaTh CBOE pa3BHTHE; CIOCOOHOCTh
0CO3HAaBaTh CTPECCOBYIO CHTYallMi0, BOCIPHHUMATh CTPECCOBYIO CHUTYAIlMI0 KakK BBI3OB,
TpeOYIOLMil KOHTPMEpP, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHHS U ACHCTBUS, (OPMYIHUPOBATH
U OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT;

9) socnumanus UHGOPMAYUOHHOLU KYTbIMYPbL:

NPOSIBJICHUE HMHTEpeca K HCIOJIb30BAaHUIO HU(MPOBBIX TEXHOJOTUW IS ONTHMH3AINN
IPOIIECCOB TIOMCKA, aHAN3a, 00pPa0OTKH, CO3/IaHus, TIepelayl MaTeMaTHYecKol HH(POPMAIUU U
BU3yAIIM3allMii MaTeMaTW4YeCKHX OO0OOINEHUI © pe3yJbTaTOB aHajW3a; TOTOBHOCTh K
UCTIOJIB30BaHUI0 IU(PPOBBIX HHCTPYMEHTOB IS BBIMIOJHEHUS Y4YEOHOW NEATEIBHOCTH TIpU
U3yYEeHUH MAaTeMaTHKH; CIHOCOOHOCTh NPUMEHSATH IH(PPOBBIE HMHCTPYMEHTHI B YCIOBHUSX
peanu3aly Mep IO MPEAYNPEkACHUI0 BO3MOXKHBIX HETaTUBHBIX MOCIEICTBHA aKTHBHOTO U
CHCTEMaTHYECKOT0 MPUMEHEHUS TU(PPOBBIX TEXHOJIOTUH B YUSOHBIX HEIISX.

METANPEIMETHBIE PE3YJIbTATBI

1. ITo3HaBaTeIbHBbIC YHHBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

1) Bazosvie noeuneckue oeticmsusi:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPH3HAKH MAaTEMAaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAy TMOHATHSIMHU, (DOPMYyJIUPOBaTH ONPEACICHUS  TOHSATHIA,
yCTaHABJIMBATh CYHICCTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Uil O0OOUICHHS W
CpaBHEHMsI, KPUTEPHH ITPOBOIMMOTO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeOOPa3OBHIBAThH CYKICHHS: YTBEPIUTEIbHBIC M
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUS B (hakTax,
JAHHBIX, HAONIONICHUSX W  YTBEPXKICHUAX, MpeajaraTb KPUTEPUU IS BBISBICHHS
3aKOHOMEPHOCTEH M MPOTHBOPCUHIA;

JIeNiaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

pa3dupaTh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPKACHUH (TIpsSMBIE W OT MPOTHBHOTO),
IPOBOJUTh  CaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTHYeCKHX  (PaKTOB, BBICTPAUBATh
apryMeHTaINI0, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATh METOJ] MaTEMaTHUECKON
WHIYKIIUH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;

BbIOMpaTh CHoco0 pemieHus y4eOHOM 3agauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOIANIMA C YYETOM CaMOCTOSTEbHO BBIJEIEHHBIX
KPUTEPHEB).

2) Bazosvie uccnedosamenvcxue 0eticmeust:

MCTIOJIB30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKII MHCTPYMEHT TTO3HAHMS, ()OPMYIHPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOPEYHE, MMPOOIIEMY, CAMOCTOSITENIFHO yCTaHABIMBATH HCKOMOE
U TaHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJUTH MO CAMOCTOSITENTFHO COCTABICHHOMY IUIAaHY JKCIIEPHMEHT, MCCIIEIOBAHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY
co0oif;

CaMOCTOSITENIbHO (hOPMYyITUpPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJIOEHUs, MCCIEOBaHUSA, OKCIEPUMEHTa, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIIICHMIA;



IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE IIPOLECCA, a TAKXKE BBIIBUIATh IPEANOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

3) Paboma c ungpopmayueii:

BBISBIISIT HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX JJIs
pelleHus 3a1auH;

BbIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(OpPMALUIO
pas3InYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy MpencTaBIECHUS MHPOPMALUU U WIIOCTPUPOBATh pellaeMble 3ajauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh  HAJISKHOCTh HMH(OpPMAIMM TO  KPUTEPHUSAM, MPEAJOKECHHBIM MU
c(OpMyYITHPOBAHHBIM CAMOCTOSTENBHO.

2. KomMyHuKaTHBHBIC YHHBepcaJlbHble YueOHbIe el CTBHUS:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXKIEHHUS B COOTBETCTBUU C YCIOBUSAMH M IEISMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHMS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh IOACHEHHs IO XOJAy peLIeHHUs 3a7ayd, KOMMEHTUPOBAaTh IOJTYYECHHBIN
pe3yJbTar;

B X0/ OOCYX/I€HHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIAaeMON TEeMbI, MPOOJIEMBI,
peraeMoil 3ajauu, BbICKAa3blBaTh WJEH, HALIEJICHHbIE HA MOMCK PELICHMs], CONOCTaBIsATh CBOU
CYXJICHUS C CYXKACHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHApYKMBATh PAa3IM4YMe M CXOJCTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIISITh PE3YyJbTaThl PELICHMs 3aJlauM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHHS € Y4YeTOM 3ajad [pe3eHTaluud MU
0COOEHHOCTEH ay TUTOPUH;

IOHMMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJbHONH pabOThI IpU
peleHUH y4eOHBIX MaTeMaTH4YeCKMX 3ajad, MPUHUMAaTh 1eJlb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThI, paclpeaeisaTh BUIbl padoT, JOroBapuBaThCs,
00cy>XJ1aTh MpOIECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoOBBIX (popmax paboTel (0O0CykaeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD» M HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4YjieHAaMH KOMaHJbl, OLIEHWBATh KAaueCTBO pe3yJibTaTa M KAaueCTBO CBOErO BKJIAJa B
00U pe3ynbTaT 10 KpUTepUsiM, cHOpMYyITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

3. PeryiisiTUBHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBUS

1) Camoopeanuzayus:

BBISBIIATH MPOOJEMBI U1 pelleHHssT B JKU3HEHHBIX W Y4eOHbIX CUTyalusX,
OpPUEHTUPOBATHCS B PA3JINYHBIX MOAX0AAX MPUHATHUS PEeLIeHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, AJITOPUTM PEILIEHUs 3a7auu (WK €ro 4acTh), BBIOUpaTh
Crocod pemeHuss C Y4eTOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yueTOM HOBOM HH(pOpMaLUU.

2) CamokoHmpons:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3ysbTaTa pelieHHus
MaTeMaTHYeCKOM 3a/aun, CaMOMOTHBALIUU U PEQIICKCUY;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH INpPH PELIEHUM 3a/1ayd, BHOCUTH
KOPPEKTHUBBI B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEATEILHOCTH TOCTABICHHOW IEIH M YCJIOBHSM,
OOBSCHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTHUKEHUS 1EJIH, HAXOIUTh OIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

3) Dmoyuonanvublll UHMeENIEKM

BBIp@XaTh OSMOIMM MPU HM3YYCHUH MATEMATUYECKUX OOBEKTOB W (aKTOB, J1aBaTh
SMOITMOHAIBHYIO OLICHKY PEIICHUS 3a/1auH.

IHNPEIMETHBIE PE3YJIbTATHBI

7 KIIACC:

1) Ucmons30BaTh MOHATHS MHOXECTBA HATYPaIbHBIX YHCE], MHOKECTBA ILIEJIBIX YHCEI,
MHOKECTBA PpAlMOHAJIBHBIX YHCEJI TMpU PEUICHUWU 3aJad, MPOBEACHUU pACCYXKICHUN U
noka3atenbCTB. [loHUMaTh U O0BSCHATH CMBICI MO3UIIMOHHON 3aMMUCH HATYPAJILHOTO YKCIIA.

2) BBIMOTHATH, coYeTasi YCTHbIC M MHCHMEHHBIE MPUEMbI, apuPMETHICCKUE ICHCTBHS C
palMOHAIBHBIMU YHCIIAMH, HCIIOJIB30BaTh CBOMCTBA 4YKMCENl M MpaBWiIa JIEUCTBHUM, HpPUEMbI
palMOHAIBHBIX BEIYUCICHUM.

3) BBINOTHATH NEHCTBUS CO CTENEHIMH C HATypaJbHBIMU MOKa3aTeNsIMHU.

4) HaxoauTh 3Ha4YeHUs YHMCIIOBBIX BBIPAXKCHUH, COJEpXKAIIMX pallMOHAIBHBIC YHCIIa U
CTEMEHH C HATYpPaJIbHBIM IOKa3aTelleM, MPUMEHSATh pPa3HOOOpa3HbIE CIOCOOBI W TPUEMBI
BBIYHCIICHUSI, COCTaBIISITh U OIICHUBATH YHWCJIOBBIC BBIPAKECHHUS NPHU PEHICHUU MPAKTUYECKUX
3a/1a4 M 3aJ1a4y U3 JPYruX YYeOHBIX MPEIMETOB.

5) OxpyrasTh 4YMclia C 33JaHHOM TOYHOCTBIO, a TaKKe IO CMBICIY MPAKTHYECKOMN
CUTyalluu, BBINOJHATh TNPUKUAKY M OILCHKY pe3yJibTaTa BBIYUCICHUH, OILICHKY 3HAaYeHUU
YHCJIOBBIX BBIPAXKEHUI, B TOM YHCJIC TIPH PEIICHUN TPAKTUYECKHUX 3a]1a4.

6) Pemate TekcTOBBIC 3ajaud apU(PMETHUYECKHM CIIOCOOOM, HCIOJIb30BaTh TaOJMIIBI,
CXEMBI, YEPTEKHU, IPYTHe CPEACTBA MPEICTABICHHS TaHHBIX IIPU PEIICHUH 3a/1a4.

7) Joka3piBaTh ¥ IPUMEHSATH IIPH PEIICHUU 3a/1a4 NMPU3HAKU JEIMMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, mpu3HaKy AEIUMOCTH CYyMMBI U IPOU3BEICHHUS LIEJIBIX YNCET.

8) IlpuMeHsATh IpU3HAKKU A€TUMOCTH Ha 7 1 13.

9) PackianpiBaTh Ha MHOKUTEHM HATYpaIbHbIC YUCIIA.

10) CBobGomHO omepupoBaTh MOHSATHUSMU: YETHOE YHCIIO, HEYETHOE YHCIO, B3aHMMHO
MIPOCTHIE YHCIIA.

11) Haxonute HambGonpliuii oOIIMiA JeNuTeNh U HAaUMeHbIee ollee KpaTHOE YHceNl U
MCIIOJIb30BaTh UX MPU PELICHUH 3a7a4, IPUMEHSTh alroput™ EBknnaa.

12) OnepupoBaTh NMOHATHEM OCTaTKa MO MOMAYJIO, MPUMEHSATh CBOMCTBA CpaBHEHHH IO
MOAYJIIO.

13) Hcnonb3oBarth anredpanyeckyr0 TEPMHUHOJOTHIO U CHMBOJHUKY, MPUMEHSTH €€ B
MpoIIeCCEe OCBOEHUS y4eOHOT0 MaTepuaa.

14) Ucnons30BaTh MOHITHE TOXKIECTBA, BBIMIOJHATH TOXKIESCTBEHHBIE MPEOoOpa3OBaHUS
BBIPOKECHUM, TOKA3bIBATh TOXKICCTRA.

15) BoimonHsATh neWCTBUS (CIIOKEHUE, BBIUMTAHUE, YMHOXKEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, MPUMEHATH (OPMYIBI COKPAIICHHOTO YMHOXKEHUS (KBagpaT U KyO CyMMBI,
KBaJIpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE IS
YIPOLIEHUS BHIYUCICHUI.



16) CocTtaBnsTh U pemniaTh JUHEHHOE YPaBHCHHUE WM CUCTEMY JIMHCHHBIX ypaBHEHHUH IO
YCIIOBUIO 3a/layM, HUHTEPIPETUPOBAThH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd MOJYYEHHBIN
pesyabTar. CTpouTh rpaguky TUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIuM Yy = |X|.

17) OnuceiBaTh ¢ MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBHCHUMOCTU MEXAY BEITUYMHAMHU:
CKOPOCTb, BpeMs, pacCTOsIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENIBHOCTb, BpeMS,
00beM paboTHI.

18) HaxonuTh 3HaueHne QyHKIMU 10 3HAYECHUIO €€ apryMeHTa.

19) Ilonumars rpaduueckuil cnoco0 npencTaBiIeHUs U aHajau3a HHPOPMALUHU, U3BICKATh
U UHTEPIIPETUPOBATh HH(OPMALIHMIO U3 IPa(MKOB pealIbHBIX POLIECCOB U 3aBUCUMOCTEH.

20) Ucnonb3oBaTh cBOWCTBA (DYHKIMHA ISl aHAIM3a TpaduKOB PealbHbIX 3aBHCHMOCTEH
(Hynmu (QyHKIUHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA (DYHKIIMHM, MPOMEXYTKH BO3pacTaHUS U
yObIBaHus (yHKIIMH, HAUOOJIbILIEE U HAMMEHBIIIEe 3HAUCHUS! (PYHKIIUN).

21) Hcnons3zoBaTh rpaduku UIs HCCIEIOBAHUS NPOLECCOB M 3aBHCUMOCTEH, INpH
pELICHUH 3aJ]ay U3 APYIUX YUeOHBIX IPEIMETOB U peaibHON KU3HU.

22) [lenaTh NPUKUAKY U OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH MPEJIMETOB B peabHOM
KHU3HH, Pa3MEPOB IIPUPOJHBIX OOBEKTOB.

23) Bumagetp noHsTHEM «reomerpuueckoe wmecto Touek» (I'MT). Omnpenensats
OMCCEKTpUCY yIja W CEPEeIUHHBIA meprneHaukyassp K oTpe3ky kak [I'MT. Ilonb3oBaThes
nonsatueM I MT nipu noka3arensCcTBe reOMETPUYECKUX YTBEPKICHHUM U IIPU PELICHUH 3a/1a4.

24) Bnanere NOHSTHEM KacaTelIbHOW K OKPYKHOCTH, IIOJIb30BATBCA TEOPEMOM O
NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajunyca, IPOBEIEHHOT0 K TOUKE KacaHusl.

25) Jloka3blBaTh PABEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPY>KHOCTH, MPOBEAECHHBIX M3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PEIIEHUN F'€OMETPUYECKUX 3a/1ay.

26) Jloka3bIBaTh U MPUMEHATh MPOCTEHIINE reOMETPUYECKHE HEPABEHCTBA, TIOHUMATh UX
IIPAKTUYECKUHA CMBICII.

8 KVIACC:

1) [ToHnMate U UCHIOIB30BATh MPECTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

2) CBoOonHO omnepupoBaTh TMOHATUSAMU: KBaJpaTHbIMH KOPEHb, apUPpMeTHYECKU
KBaJIpaTHbI KOpPEHb, HPPALMOHAIBHOE 4YHUCIIO, HAaXOOUTh, OIIEHMBATh KBaJpaTHbIE KOPHH,
UCIIONIb3YSl TMPU HEOOXOIMMOCTH KAaJbKYJSATOP, BBIIOJHATH IPEOOpa3OBaHUs BBIPAKECHUMH,
CoJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

3) Hcnonb30BaTh HavajdbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHMCEN IS
CpaBHEHMs, OKpPYIJIEHHUs M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIC YHCIA TOYKAMH Ha
KOOPJIMHATHOM IIPSIMOA.

4) Ucnonp3oBaTh 3anucy OOJIBIIUX M MaJbIX YHCEN C MOMOUIbIO JIECATUYHBIX Jpo0el u
creneHed uucna 10, 3amuchiBaTh W OKPYIJISATh YUCIIOBbIE 3HAUEHUS PpEANbHBIX BEIMYHH C
MCIIOJIb30BaHUEM Pa3HbIX CUCTEM MU3MEPEHHUH.

5) CBoOomHO omepupoBaTh MOHSATHEM OCTaTKa IO MOMAYJIO, TPUMEHSTH CBOWCTBA
CPaBHEHMH 110 MOZYJIO, HAXOJNUTh OCTaTKU CyMMBI ¥ IIPOM3BEAEHUS 110 JAHHOMY MOAYJIIO.

6) HaxomuTh JOMYCTHMMBIE 3HAUYEHUS TEPEMEHHBIX B  JIPOOHO-PAIlMOHAIBHBIX
BBIPAKCHMSIX.

7) IlpuMeHATh OCHOBHOE CBOKCTBO PAIlMOHATIBLHOM JPOOH.

8) BbInomHATh IpHBeieHne anredpandeckux apo0ei k 00IieMy 3HaMeHaTelN0, CII0KEHNE,
YMHOXXCHHE, JISJICHUE areOpandecKux Ipooei.



9) BBIMIOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUsI PAIMOHATBHBIX BEIPAKCHUIM.

10) IIpumensaTs npeoOpa3oBaHUS BBIPAKEHHH [UIS pEIICHHUs pa3IMyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOM MTPAKTUKH.

11) IIpuMeHSATh MOHSATHE CTENEHH C ENBIM MOKa3aTeJeM, BBIIMOJHATh MPEoOpa3OBaHUS
BBIPAXECHUI, COIEPIKALUX CTENIEHU C LIETIbIM [T0KA3aTEIIEM.

12) HaxomuTh JONycTUMBIE 3HAYEHHMsS IIEPEMEHHBIX B BBIPRKEHUSX, COJAEPIKAIIUX
apupMeTHUeCcKue KBapaTHbIE KOPHHU.

13) BrmmonHsaTe npeoOpa3oBaHUs HUPPALMOHAIBHBIX BBIPAKEHUN, HCIIONB3Ys CBOMCTBA
KOpHEH.

14) Pemats 1poOHO-paliMOHATBEHBIC YPABHEHUS.

15) Pemarp nuHelHblE ypaBHEHHUS C I[apaMETPaMH, HECJIOXHBIE CHCTEMBI JIMHEHHBIX
YPaBHEHUH C IapaMEeTPaMH.

16) IlpoBoauTh HCCIENOBAHHUS YPABHEHMH W CHCTEM YpaBHEHHMM, B TOM UYHUCIE C
OpUMEHEHHEeM TIpadUuecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U IIpoyee).

17) IlepexonuTh OT CIIOBECHOM (OPMYIMPOBKH 3aJaud K ee alreOpandeckoil MOJENH C
IIOMOLIbIO COCTABJICHUS YPABHEHMsSI WJIM CHCTEMbl YpaBHEHUH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIYUYEHHBIN pe3yJsIbTar.

18) IlpumeHSTH CBOMCTBA YHCIIOBBIX HEPABEHCTB JUUIsl CpPaBHEHMS, OLIEHKHU, pEIlaTh
JUHEWHBIE HEpPAaBEHCTBA C OJHOW TIEPEMEHHOM M UX CHUCTEMbI, J1aBaTh TI'padUUECKyIO
WUTIOCTPAIIMI0 MHOXKECTBA PELIECHUI HEpaBEHCTBA, CUCTEMbl HEpPABEHCTB. Jloka3bIBaTh
HEPABEHCTBA.

19) IloHumarb M HCHONB30BaTh (YHKIHMOHAJIBHBIE MOHATUS M SA3bIK (TEPMUHBI,
CHUMBOJIMYECKHE O003HAYEHUs), ONpeAessATh 3HadeHHWe (QYHKIMU IO 3HAYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

20) Crpoutb rpaguku (yHKIMHA, OMMCHIBATH CBOMCTBA YMUCIOBOM (YHKIHMU IO €€
rpaduky. Pacnio3HaBaThb OCHOBHBIE BHJIbl YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BaThCS UX
CBOMCTBAMM IIpHM pEIICHHH TEOMETPUYECKMX 3anad. Pa3znuyare Npu3HAKM W CBOMCTBA
napajuiesiorpaMma, pom6a M NpsSMOYTOJIbHUKA, J10Ka3blBaTh MX M YBEPEHHO NPUMEHSATH NPHU
pelIeHnH TeoMeTpUUYecKUxX 3adad.Pacnio3HaBaTh LEHTPAJIbHO-CUMMETPUYHBIE (QUIYPBl U
MCII0JIb30BaTh UX CBOMCTBA IPU PELICHUH 3a/1a4.

21) Bnamere TOHATHSIMH TOAOOUS TpPEYTrONbHHUKOB, Koddduuuenta momoodus,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. VIMeTh mpejacTaBieHUE O
npeoOpa3oBaHuM MOA0OMA MW O MOAOOHBIX ¢urypax. Ilomp3oBarbes NpHU3HAKaMM 1MOO0US
TPEYroJbHUKOB NPHU PEIICHWH I'eOMETPUYECKUX 3adad. /[oka3piBaTh U MPUMEHSATh OTHOILIEHUS
MPOMOPLUOHAIBHOCTH B MPSAMOYTOJbHBIX TPEyrojbHUKaX. J[0Ka3blBaTh U MPUMEHSATH TEOPEMY
®daneca. [IpuMeHsITh TOI00VE B MPAKTUYECKUX 3a1adax.

22) BwIBOOUTP W HMCHOIB30BaTh MpocTeummme (GopMysbl JUisl TUIOMAAN TPEYTOJbHHKA,
napajenorpaMMa, pom0a M Tpameuuu. BpMHCIATH (pa3iMYHBIMM CIOCOOaMHM) IUIONIA/b
TPEyroJibHUKAa M IUIOIAAM MHOTOYIOJbHBIX GUryp (IONB3ysiCh, TJ€ HEOOXOIUMO,
KalbKyJsTopoM). IlpuMeHsTs MeTon miomaneil ajis pelieHus 3ajaady. 3HaTh OTHOLICHHE
wiomaaed MnoxoOHeIX (GUIYp M MPUMEHSATh NPHU pPEUIeHHU 3agad. [IpuMeHsTh monydeHHble
YMEHHUS B IPAKTUYECKUX 3a/1a4ax.



23) IlpuMeHATh NOJTy4YEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTeMaTU4YeCKHE MOIEIU
JUI 3a7ad PeaNbHOM KHU3HH M TPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHUS C MPUMEHEHHEM
000U U TPUTOHOMETPHUH (ITOJIB3YSICh, TJIe HEOOXOAMMO, KaJIbKYIATOPOM).

9 KJIACC

1) CBoGoaHO onepupoBaTh MOHATHAMH: KOPEHb N-H CTENEHH, CTENEHb C palMOHAIbHBIM
IoKa3aTejaeM, HaxOAMTb KOpPEeHb N-ii CTeNeHu, CTElNeHb C pPALMOHAJIBHBIM IOKa3aTeleM,
UCTONB3Yysl INPU HEOOXOAMMOCTH KaJIbKYJIATOp, NPUMEHATh CBOMCTBAa KOpHA N-Ml creneHw,
CTEIIEHU C PALMOHAIbHBIM [TOKA3aTEIEM.

2) Hcnonb30BaTh NOHATHE MHOXKECTBA ACUCTBUTENBHBIX YUCENl IPU pEIIEHUH 3a/ad,
IIPOBEJCHUH PACCYKICHUM U JOKa3aTENIbCTB.

3) CpaBHUBaTh M YHOPSA0YMBATH JCHCTBUTEIbHBIC YUCIA, OKPYIJISATH JCHCTBUTEIHHBIC
YHCIIa, BBITOIHATH MPUKUIKY PE3yJIbTaTa BEIUMCICHUH, OLIEHKY YHCIIOBBIX BBIPAXKCHUH.

4) CBoOogHO onepupoBaTh IMOHATUEM KBaJApPaTHOIO TPEXWIEHA, HAXOAUTh KOPHHU
KBaJJPaTHOI'O TPEXUJIEHA.

5) PacknazapiBaTh KBaJpaTHBIA TpeXwIeH HA JIMHEHHbIE MHOXKUTEIH.

6) Pemiath Heclio)KHbIE KBaJpaTHbIE YPAaBHEHUS C IAPAMETPOM.

7) Pemiath Hecli0)KHbIE CUCTEMBbl HEJIMHEHHBIX YPaBHEHUH C TapaMeTPOM.

8) Pemate ypaBHEHHs, HEpPAaBEHCTBA M WX CHCTEMBI, B TOM YHCJIE C OTPAHUYCHUSIMHU,
HarpuMep B HEJBIX YHCTIax.

9) IlpoBoauTh uccClEIOBAaHUS YPABHEHUW M CHUCTEM YpaBHEHUH, B TOM UHCIE C
NpUMEHeHHEM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBAaTh, WMEET JIM YypaBHEHHE WIIH
cucTeMa ypaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, U ITpoyee).

10) Pemate TeKcTOBBIE 331a4K alredpanyecKuM crocooom.

11) HWcnonp3oBaTh ypaBHEHHs, HEPABEHCTBA M HUX CHCTEMBbl [UIl COCTABICHHS
MaTeMaTHYeCKOM MOJIeNIM peallbHOM CUTyallMM WIM NPUKIAJHOW 3ajauyd, WHTEPHIpPETHUPOBATh
MOJIy4YeHHbIE PEe3YJIbTaThl B 33JJAHHOM KOHTEKCTE.

12) CBoOoaHO omnepupoBaTh MOHATHSAMHU: 3aBUCUMOCTh, (QYHKIMS, rpaduk (QyHKUIHH,
npsiMasi TPONOPIMOHAIBHOCT, IMHEWHas (yHKIMS, 00paTHas MPOIOPLIHUOHATBHOCTD, Tapadoa,
runep6osa, KyCouHo-3aaHHast PyHKIIHSL.

13) UccnenoBath QpyHKIMIO 110 €€ TpaduKy, YCTAHABIMBATh CBOMCTBA QYHKIUI: 00J1aCTh
OlpeNieIeHusl, MHOXKECTBO 3HAueHUH, HymM (QYyHKIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHusl M yObIBaHUS, YETHOCTh U HEYETHOCTh, HAUOOJbIIEE U HAUMEHbIlIEEe
3HA4YeHUs, ACUMIITOTHI.

14) Pacno3HaBaTh KBagpaTHUHyI (yHKIHMIO 10 (¢dopMmyse, NPUBOIUTH HPUMEPHI
KBaJPaTUYHBIX QYHKIWH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

15) Omnpenensate mojoxkeHUE rpapuka KBagpaTUYHOW (PYHKUIMU B 3aBUCUMOCTH OT €€
KO3 (UIINEHTOB.

16) Crpouth rpaduk KBaapaTHUHON (YHKIUHU, ONUCHIBATH CBOMCTBA KBaapaTUYHOU
¢byHKIMU IO ee rpaduKy.

17) Ucnonp30BaTh CBOWCTBA KBaIPAaTUYHON (PYHKIIUH JUIs PELIeHUs 3a1ay.

18) Ha mpumepe kBaaparnunoi GpyHKImU cTpouth rpaduk Gynkmmu y = af(kx + b) + c ¢
NIOMOIIBI0 IpeoOpa3oBanmii rpaduka pynkmm y=F(X).

19) UnmrocTpupoBaTh ¢ MOMOIIBIO TpaduKka peaibHyI0 3aBUCHUMOCTh WJIU TPOIIECC M0 MX
XapaKTEPUCTHKAM.



20) CB0OOOIHO oOMEpPUPOBATH MOHATHUSMU: TOCICIOBATEIHHOCTh, apu(pMETHUYeCKas |
reoMeTpHUUEeCcKasl IPOrpeccuu.

21) 3agaBaTh MOCIEIOBATEIBHOCTH PAa3HBIMU CIIOCOOAMU: OMHCATEIHHBIM, TAOJUYHEIM, C
HOMOIIBIO (POPMYJIBI N-TO YWIEHA, pEKyPPEHTHBIM.

22) BBINONHATH BBIYUCICHUS C HCIIOJIb30BAaHHEM (OPMYIT N-TO YieHa apuPpMETHIECKOl 1
reoOMEeTPUYECKOM IIporpeccuii, CyMMbI NEPBBIX N UIECHOB.

23) U300pakaTh 4iIEeHBI 1OCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPAMHATHOM MJI0CKOCTH.

24) Pemarp 3agauu, CBSI3aHHBIE C YHMCIOBBIMH I10CII€AOBATENBHOCTSMH, B TOM YHCIE
3aJjauu U3 peaslbHON KU3HHU (C UCIOIb30BAHUEM KAIIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTU).

25) Pacmo3HaBaTh M NPUBOJUTH  NPUMEPHl  KOHEYHBIX M OECKOHEYHBIX
IIOCJIEI0BATEIbHOCTEN, OrPaHMUYEHHBIX I10CJIEOBATEILHOCTEN, MOHOTOHHO BO3pAacTarOIIMX
(YOBIBAIOIINX ) MTOCIIEIOBATETLHOCTEH.

26) MmeTtpb mpencTaBieHUE O CXOJMMOCTH IIOCIEA0BATEIbHOCTH, YMETh HAXOAUTh CYMMY
0eCcKOHEUHO yObIBaoIEi reOMeTPUUYECKOI IPOrpecCcHH.

27) IIpuMeHATh METOJI MaTeMaTUYECKON MHTYKIIMU IIPU PELISHNH 3a/1a4.

28) Jloka3plBaTh TEOpEMy CHHYCOB M TEOpPEMY KOCHHYCOB, INPUMEHATh HX I
HaXOKJEHUS PA3JINYHbIX JIEMEHTOB TPEYroJbHHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPU PELICHUN
reOMEeTPUYECKUX 3a1ad. [[puMeHTh OTy4YeHHbIC 3HAHUS TPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

29) IlpumeHSTH TPUTOHOMETPUIO B 3ajlauyax HAa HAXOXJEHUE IUIOMIAIH, BBIBOJIUTH M
BJIa/IETh TPUTOHOMETPUUYECKUMH (OpMYJIaMU JUIs IUIOLIAM TPEYroJIbHUKA, MapajjiesorpaMmma,
pomM0a, Tpamenuu, BBIBOJUTH M TNPHUMEHATH GopMmyiy ['epoHa u Qopmyriry ans IUIOMIAIH
BBIITYKJIOT'O YEThIPEXYTOJIbHUKA.

30) Nmets npencTaBieHue 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaALUX.

31) Ucnonb3oBatk TeopeMbl YeBbl 1 MeHenas pu pelieHny 3a/1a4.

32) Vcnonb3oBaTh TEOPEMbl O BIMCAHHBIX YIJIaX, YIJIax MEXAy XOopAaMH (CEeKyLIMMH) U
yriae MeXJIy KacaTelbHOW M XOpJOW NpU peHIeHMH TeoMeTpudecKux 3ajaad. JlokasbBaTh U
IPUMEHSTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB XOP[, O MPOU3BEIECHUH OTPE3KOB CEKYIIUX, O
KBaJpare KacaTeJIbHOM.

33) Brnageth moHATHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM MpPSIMOW Ha
IUIOCKOCTH. BiianeTh MOHATUSAMU YTIIOBOTO KO3 @UIMEHTa U CBOOOJHOIO 4jieHa, TOHUMAaTh UX
Tre€OMETPUYECKUN CMBICI U CBSA3b YIJIOBOTO KOX(PQHIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JUHEHHOW (QyHKUMU. YMeThb pemaTbh METOAOM KOOpAMHAT 3aJaud, CBSI3aHHbBIE C
NapajyIeIbHOCTBIO U MEPNEeHIUKYIIPHOCTBIO MPSIMBIX, IEPECEUCHUEM TMPSAMBIX, HAX0XKJICHHEM
TOYEK I1EPECEUCHUS.

34) BeiBoauTh M BIAJETh YPaBHEHUEM OKPY>KHOCTH. Vcrionb30BaTh METOA KOOPIMHAT IS
HAXOXKJCHUS TIEpeceueHI OKPY)KHOCTEH U MPAMBIX. BianeTs GpopMyamu pacCTOSIHHS OT TOUYKH
110 TIPSIMOH, IIJIOLIa/IM MapajieliorpaMMa B KOOpJAUHATaX, UMETh MOHATHE 00 OPUEHTHPOBAHHON
wiomanu. [lonb3oBaTbess METOAOM KOOPAMHAT Ha IUJIOCKOCTH, MPUMEHSATh €ro MpHU pelieHUuu
TFeOMETPUYECKUX M TPAKTUYECKUX 3ajad. [IpuMeHsATh MeToa KOOpAMHAT B MPAKTUKO-
OpPUEHTHPOBAHHBIX T€OMETPHUECKUX 3aj[auax.

35) BnaneTh noHATHEM BEKTOpa. YMETh CKJIa/bIBaTh M BBIYUTATH BEKTOPbI, YMHOXKATh Ha
YHCII0, BIAJETh IMpaBUJIaMM TPEYTrOJbHUKAa W MapajuiesorpamMma. Brageres HpakTH4ecKUMU
MHTEPIIPETAUSIMA BEKTOPOB. YBEPEHHO II0JIb30BAThCA KOOpAMHATaMU BeKTopa. Branerh
CJIO)KEHUEM W BBIYUTAHHEM BEKTOPOB, YMHOXXCHHEM BEKTOpa Ha YMCIIO B KoopawHarax. Mmers



npejAcTaBiIeHre o Oa3uce (Ha TUIOCKOCTH). PackiameiBaTh BEKTOpHI Mo Oasucy. PackiagsiBaTh
BEKTOPBI CHJI C TIOMOUIBIO NMPOCHUPOBAHUS U TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMeHsTh
MOJTyYCHHBIEC 3HAHUS B MPOCTEHIINX (QU3NUECKUX 3a/1a4ax.

36) BuageTh NOHATHEM CKaJSIPHOTO IIPOM3BEIEHUS BEKTOPOB, IIOHHMAaTb €ro
T€OMETPUYECKUH CMBICTI M YBEPEHHO IIOJb30BAThCA €ro BBIPAKCHHEM B JIEKapTOBBIX
KOOpJAWHATAaX. 3HaTh JUCTPHUOYTUBHOCTh CKAISAPHOTO TIPOM3BEACHUS M €ro CBS3b C
npoenupoBanueM. [IpUMEHSTh CKaIAPHOE NMPOHM3BEIACHUE BEKTOPOB Ui HAXOXKICHHS JUIMH U
yri0B. Penrate reoMeTprueckue 3a1adu ¢ IOMOIIBIO CKAJSIPHOTO Mpou3BeaeHus. Vcnoap30BaTh
CKaJISIPHOE TIPOM3BE/ICHUE BEKTOPOB B aJreOpandeckux U GU3NUECKUX 3a/1auax.

37) Bnamerp MOHATUSAMH IMPAaBUIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYXKHOCTH, JJTHHBI
OYTH OKPYXXHOCTH M paJdaHHON Mephl yIia, BBYUCIATH IUIONIA[b Kpyra M €ro 4Yacreil.
[Tonumats cmbicn yucnaa w. [IpuMeHSATH MOJyYeHHBIE YMEHHUS TPU PEIICHUHM MPAKTHYECKUX
3aa4. 3HaTh UCTOPHUECKUE CBEJCHUS 00 M3MEPEHHUH JUIMHBI OKPY>KHOCTH U TUIOIIAIN KPyTa.

38) meth mpezcTaBieHue O MPeodpa3oBaHUK TUIOCKOCTH, O ABKeHHsIX. HaxoauTs ocw,
HEHTPHl CUMMETPUU (UTYyp, IICHTPHI [OBOPOTA, HAXOJIUTh KOMIIO3HMIIMU IPOCTCHIIIX
npeoOpa3oBanuii. [I[puMeHsITh TBUKEHUS TUIOCKOCTH MPU PEIICHUN TEOMETPUUYCCKHX 3a/1a4.

39) IlpuMeHsTh NOJTYYCHHBIC 3HAHHS HAa MPAKTUKE — CTPOUTh MATEMATUYECKHE MOJICIH
JUIA 337ad PEANbHOW XM3HH W TPOBOJHUTH COOTBETCTBYIOIIUE BBIYMCICHUS C MPUMEHEHHEM
000U ¥ TPUTOHOMETPUIECKUX (PYHKIUH (TOTIB3YsICh, Te HEOOXOAMMO, KaJIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHME
8 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n MPOrpamMmbl

Uucna 1 BeIYMCIIEHUS (KBaJpaTHbIE
KOpPHU, UppaLlMOHAJILHEIC YHUCIA,
CTEIEHN)

Anrebpanyeckue BbIpaKeHHs

KoanuecTBo
4acoB

OcHoBHoe
coJiep;KaHue

KBanpaTHbIii KOpEHbD.

Brimonnenue
ornepanui ¢
WUPpALMOHATEHBIMHU
yuciiaMu. TOYHOCTh
MPUOJIIKEHUS
HMppalOHAILHOTO
YHCIIa IPU PELICHUH
3anay. OkpyrieHue
HPPALMOHATIBHBIX
qucell, TPUKUJIKA
pe3yibTaTa
BBIUHCIICHUH

Hpob6Ho-
parroHaIbHbIE
BBIPXKEHUS.
Crenenu.
Brinosnnenue
TOXKJIECTBEHHBIX
npeoOpa3o—BaHUI
paroHaIbHBIX
BBIPAKCHUI

OcHOBHBIE BUIBI
JeATeJLHOCTH

[IpakTukym o
pEIIEHNUIO 3a/1a4: OT
IIPOCTOTO K
CIIOKHOMY.
Hccnenosarenbckas
palora.
KBanpathsle
KOPHH.

IIpaxTukym 1o
PEIIEHNUIO 3a1a4: OT
IIPOCTOTO K
CIIO)KHOMY

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl




YeThIpexyroJbHUKU

[Tapannenorpamm,
€ro MpU3HAKHU U
CBONCTBA.
[IpsamoyronbHUK,
pomO, KBaapar, ux
MIPU3HAKU U
cBorcTBa. Tpanenus.

[IpakTukym o
pEIICHHUIO 3a/1a4: OT
MPOCTOTO K
CIIOKHOMY.
Uccnenosarensckas
pabota. 3HaKOMbIE

YpaBHEHHS 1 HEPABEHCTBA

PaBHoOenpennas HE3HAKOMBIE
Tpaneuusi, eé YEThIPEXYTOJbHUKU
CBOMCTBA U NIPU3HAKU

KBagpartusie HccenenoBarenbekas
YpaBHEHHUSI. paborta:
Omnpenenenue PaBHOCUIIBHOCTD U
PaBHOCHUJIBHBIX CJIEJICTBHE.
YPaBHEHUM. IIpaxTkym 1o

IIpuMeHeHne CBOMCTB
YPaBHEHUH ¢ OJHON
[IEPEMEHHOM.
Omnpenenenue
KOJIMYECTBA
JIEUCTBUTEIbHBIX
KOpPHEU KBaJgpaTHOTO
ypaBHeHus. Pemenne
JIpoOHO-
paloHaIbHBIX
YPaBHEHUH,
CBOJSILIUXCS K
JIMHENHBIM WIH K
KBaJpaTHBIM
YPaBHEHHUSM,

PELICHUIO
CIO’KETHBIX 3aJ1a4.
IIpaxTkym 1o
PELIeHUIO 3a/1a4: OT
MPOCTOTO K
CIIO’)KHOMY —
JIpoOHO-
parMoHaIbHBIC
ypaBHEHUS.
Uccnenosarensckas
pabota (B ToM
qHCIe ¢
HCIIOJIb30BaHHUEM
«MaTeMaTH4YeCKUX
MaKETOBY):




[{eHTpaIbHO-CHMMETPHYHBIC (PUTYPBI.
[Iponop1rioHaIbHBIE OTPE3KH.
[Tomo6wue. [IpeobpazoBanue mop00us.
IImontann.

HCII0JIb30BaHUE
METO/]1a 3aMEHBI
MEPEMEHHOM.
Pemenne TekcTOBBIX
3a1au
anredpanvdecKkum
CIoco0oM: Tepexo
OT CIIOBECHOH hopmy-
JTUPOBKH YCIIOBUS
3aa4d K
anreOpanvecKoi
MOJIEJH ITyTeEM
COCTaBIICHUS
YpaBHEHHUS;, pEIICHNE
COCTaBJIEHHOTO
YpaBHCHHS,
WHTEPIIPETAIHS
pe3yJbTarta.
I'paduueckas
WHTEPIIpEeTAINS
YpaBHEHUU C IBYMs
MIEPEeMEHHBIMHU
dopMynHrpoBKa
ompeseNneHus u
JI0Ka3a-TeIbCTBO
CBOICTB LIEHTPAJIbHO-
CUMMETPUY-HBIX
¢buryp. Cpenuss
JIUHUS TPEYTOJIbHUKA.
Cpenssisg TuHUAS

rpaduueckas
MHTEpIIpEeTaLNS
YpaBHEHUH C IBYMs
MePEMEHHBIMH.
MoaenupoBanue
Pa3IMYHBIX
CUTYyalHi

CaMocTogTeIbHOE
OTKPBITHE: UTO
TaKoe
npeoOpa3oBaHue
mogoous?
Uccnenosarennckas
pabora (B TOM
Yyucie ¢




I[OI(E[?)E[TCJ'ILCTBB. HCPaBCHCTB

Tpaneuuu. Teopema
®darneca.
[TponoprimoHabHbIC
oTpe3ku. Brenenne
MOHATHS
npeoOpa3oBaHUs

IO 00U U ITOJO0OHBIX
¢uryp. CooTHOLIEHUS
B ITOJTO0OHBIX
¢urypax. 3agauu Ha
HaXOXKIEHUE
IUIOIIAIH C
HCIOJIb30BaHUEM
pa30ueHus Ha 4YacTu U
JIOCTpavBaHUE.
Merton maomanei.
O1enka 3HaYCHUSA
BBIPAXKEHUS C
HCIOJIb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI¢
perieHus 3aad.
Ornpenenenue
PaBHOCHUITBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Penenue
TEKCTOBBIX 3a7a4 C
IMOMOIIBIO TUHEHHBIX

HCIIOJIb30BaHUEM
«MaTeMaTH4YEeCKUX
MTaKETOBY): UTO
Takoe (ppakran?
[IpakTukym no
PELICHHIO 3a/1a4

IIpaxTrueckas
pa0ora:
MIOCTPOEHUE
MopeeH —
HEPaBEHCTBO KaK
MOJIENb PEaTbHON
CUTyaIluH.
CaMocCTOSTEIIEHOC
OTKPBITHE: METOJIbI
JIOKa3aTelbCTBa
HEPaBEHCTB.
MatemaTtuueckoe
COpPEBHOBaHUE —
pelieHue 3aaa4y




[TpsMoyronbHbIE TPEYTOJIbHUKI

HEPABEHCTB C OJHOM
MEPEMEHHOM.
Uccnenosanue
JIMHEHHOTO
HEPaBEHCTBA C OJTHOM
IIEPEMEHHOM C
napameTpoM

Teopema [Iudaropa u
€c IPUMEHEHHUE.
Jloka3zaTesnbcTBo
COOTHOIIEHUN MEXKITY
IIPONOPLUOHAIBHBIMU
OTPE3KaMH B MPAMO-
YTOJIBHOM
TPEYTOJIbHUKE.
IIpumeHeHue
COOTHOLIECHUH IIPU
peLIeHun
F€OMETPUYECKUX
3a/1ay.
Tpuronomerpuueckue
GbyHKIMHN B
MIPSAMOYTOJIBHOM
TPEYTOJIbHUKE.

pasHbIMU
METOJIaMHU.
HccnenoBatenbekast
pabora: TuHelHHOe
HEPaBEHCTBO C
OJIHOU IIEPEMEHHOMN
C TapaMeTpoM

[IpakTukym o
pELIEHNUIO
IIPAKTUKO-OPUEH-
TUPOBAHHBIX 33]1a4.
CamocrosiTenbHOe
OTKPBITHE: UTO S
3HAIO MPO
IPSIMOYTOJIbHBIN
TPEYroJIbHUK?
Maremarnueckoe
COpEBHOBaHHE —
pelieHue 3aaa4
pa3HbIMHM METO/IaMU

DyHKIMU

ITouck obnactu
ompeneNeHus 1
MHOKECTBA 3HAUCHUH
bynkuuu. ['paduk
dynxunm K/X.

Uccnenosarennckas
pabora (B TOM
YHCIIE C
HCIOJIb30BaHUEM
«MaTEeMaTHYECKHUX




®yHkuus Buja (ax +
b)/(cx + d)

DopMyJIUpOBKa
OnpeAeeHus
JIETMMOCTH HaLENo,
4yucesl, CPaBHUMBIX T10
JTAHHOMY MOJTYJIIO.
Brinosninenue
JIEJICHUSI C OCTaTKOM.

MaKeTOBY):
HCCJICIOBAaHKE
GyHKIMH.
CamocTosiTenpHOe
OTKPBITHE:
¢byHkuus Buga (ax
+ b)/(cx + d)
UccnenoBatenbekas
paboTa: 1eITMMOCTb.
CamocrosTenbHOe
OTKPBITHE:
CpaBHEHHUE T10
MOJYJTIO.
[TpoOnemusbIit
MPAKTHUKYM:
pelieHune 3a1a4 Ha

9 Yucna v BBIYUCIECHUS: AETUMOCTh Jloka3zaTenbCcTBO U MTOMCK OCTaTKOB
MIPUMEHEHUE CBOMCTB ~ CYMMBI U
CpaBHEHUH 1O MIPOU3BENICHUS 110
MOJYJIIO. MOJYJIIO.
Haxoxnenne MaremaTtndeckoe
OCTaTKOB CyMMBI U COpEBHOBaHHE —
IIPOM3-BEJIEHUS 110 pelieHue 3aja4 Ha
JTAHHOMY MO/JTYJIIO JIETUMOCTb U
CpaBHEHHUE T10
MOJYJIIO
Bnucannsie n [IpakTukym no
Brnincannble U onricaHHbIe
10 [EHTPaTbHBIC YTJIBI. pEIICHUIO 3a/1a4: OT

YEeTBHIPEXYTOJIbHUKU

Yrael mexny

IIPOCTOTO K




XOp/aMHu U CIIOKHOMY
CEKYILAMH.
Bnucanusie u
OIMCAHHBIE
YETBIPEXYTOJIbHUKH.
B3anmuoe
pacroIokeHue IByX
OKpY’KHOCTEH
Hccnenosarenbekast
abora:
Brinosninenue b
. YeTsIpexyroJbHUKU
[ToBTOpenue, o6odmeHNE, HCCIIE0BATEIBbCKON
11 2 U OKPYKHOCTH
CUCTEMAaTU3aLMs paboThl. BeinoaHenue
IIpoexr:
Y 3al1UTa [IPOEKTa
YeTsIpexyroJbHUKN
U OKPYKHOCTH
OBLIEE KOJIMYECTBO YACOB 110 34

IHPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
Konu4yecTBo yacos DIeKTPOHHBIE
Ne Kountpo uudposbie
Tema ypoka Bceer P IMpakTuyeck
n/n JIbHbIE o0pa3oBaTe/ibHbIE
0 ue padboTbl
padoTbI pecypchl
1 [Tapamienorpamm, ero nNpu3HaKu U CBOUCTB. IIpsMoOyrosbHUK, 1
pOoMO, KBaspat, MX MPU3HAKU U CBOICTBA
5 [IpsmoyronbHUK, poMO, KBajipaT, UX PU3HAKHU U CBOICTBA 1
Tpaneuus. PaBHoOenpenHas Tpamnenus, €€ CBONCTBA U IPU3HAKU
3 JlenumocTh Halelno U AeJIEHHE ¢ OCTaTKOM 1
CpaBHUMOCTH 110 MOJYJIIO
4 CBolicTBa CPaBHUMOCTH 110 MOJYJIIO 1
IIpuMeHeHne CBOMCTBA CPAaBHEHUH 10 MOYJIO
5 [Ipeo6pa3oBanue BbIpak€HUH, cofepKalluX KBaApaTHbIE KOPHHU. 1
CpaBHeHue UppaloHaIbHbIX YUCEI
6 OcB00OX/IeHUE OT UPPALIMOHAIIBHOCTH B 3HAMEHATEJIe 1
[IpeoOpazoBanme NTBOWHBIX PATUKAIOB
CreneHb ¢ OTpULIATEIBHBIM IIOKA3aTENEM U BBIUMCIICHHUS.
7 JleiicTBUTENBHBIE YMCIIA B IPAKTUUECKOH 1€ATEIbHOCTH 1
YeJIoBeKa
8 To4yHOCTH MPUONMKEHUS UPPALMOHATIBHOTO YUCIIA TIPU 1

pemennu 3ana4. OKpyrieHne HppaliOHAIBHBIX YHCEN,




IIPUKHJIKA PE3YJIbTaTa BEIYMCICHUN

O1ieHKa 3HAYCHHU YMCIIOBBIX BBIPAXKEHUMN

9 Uucna u Berunciienus. KBagparueie kopHu. CTENEHD € LEIBIM
IIOKA3aTEJIEM.

10 Cpennsts muHus TpeyronbHuka. CpeqHss JIMHAS Tparenun

11 TeopeMa 0 IpPONOPLUOHAIBHBIX OTPE3Kax
LleHTpanbHO-CHMMETPHYHBIC (DUTYPEI

12 Teopema daneca. [Ipumenenue mogodus Npu perieHun
IIPAKTUYECKUX 3a7a4

13 BBenenne nouaTus nmpeodpazoBaHus o100 U OJOOHBIX
¢uryp. [IpakTHKyM 1o penIeHno 3aaa4d Ha mogooue

14 MHuoroataxHsie qpoou. [IpeoOpa3oBanus parioHaIbHBIX
BBIPAKEHH MOBBIIEHHOM CII0KHOCTH
HpoOHo-paninoHanbHbie BeIpaxkeHus:. O0IacTh TOMYCTUMBIX

15 3HaueHul. ToxnecTBeHHbIE TPe0Opa30BaHus pallMOHAIbHBIX
BBIPAKECHUI

16 KBanparnsle ypaBHeHus. JIuckpuMruHaHT. @OpMyIibl KOPHEH.
Teopema Buera. Pemenne ypaBHeHni
3a1aun Ha HAXOXKJEHHE TUIOIIAAN C MCIIOIb30BaHUEM pa3OUeHUS

17 Ha YacCTH U JIOCTpauBaHue
Pemenne npakTHKOOPUEHTHUPOBAHHBIX 33a4 C UCIIOIb30BAaHUEM
MeETOJ1a IIonaaei
IIpuMeHeHre CBOWCTB YpaBHEHUM C OJHOU IIEPEMEHHOM.

18 Omnpenenenne KOJIMYECTBA AEUCTBUTEIbHBIX KOPHEN
KBaJIpaTHOI'O ypaBHEHUS

19 JpoOHo-paninoHa bHbIe YpaBHEHHS: IOHATHE, OTIPE/ICTICHNE,




cBoiicTBa. Pernenne npoOHO-pallMOHANBHBIX YPABHEHUI: METO
IIPONOPLUU

Pemenue npoOHO-paIlOHAIBHBIX YPaBHEHHIA: TPUBEICHHE K

20
o011IeEMy 3HAMEHATEINI0, Pa3I0KEHUE HA MHOXKUTEIH.

21 Pemenne npoOHO-paiMOHAIBHBIX YPABHEHUI: 3aMeHa
MIEPEMEHHOM.
I'padmueckas unTEpIIpeTans ypaBHEHUN ¢ ABYMs

22 NepeMEeHHBIMH. PeleHne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO JpOoOHO-
PalMOHATIBHBIX YpaBHEHUI
[Tpumenenue Teopemsl [Tudaropa npu pereHun NpakKTUYECKUX

23 3agad. [IpornopumoHanbHbIE OTPE3KU B PSMOYTOJIEHOM
TPEYroJbHUKE

24 Pemenue 3anau ¢ UCronb30BaHUEM MTPONIOPLIMOHAIIBHBIX
OTPE3KOB B MPSMOYTOJIbHOM TPEYTrOJIbHUKE

o5 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC OCTPOro yIiia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°.

26 Pemienue 3a1a4 ¢ MCTIONIBb30BaHUEM PUTOHOMETPHUYECKIX
byHKIMA

97 PaBHOCHIIbHBIE HEPABEHCTBA U HEPABEHCTBA-CIICCTBUS
Jloka3aTenbcTBO HEPABEHCTB
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO JIMHEWHBIX HEPABEHCTB

28 C OJIHOM IepeMeHHOM. MccnenoBanue IMHENHOTO HEPABEHCTBA C
OJIHOI TTepeMEeHHOM C mapaMeTpoM

29 BrnucanHble ¥ IEHTpANIBHBIE YIIIBL. Y TJIBI MEXY XOpJAaMH U
cekymuMu. IIpakTukym no pemnieHuro 3aaad

30 VYTIbl MEXAY XOpIaMU U CEKYIIMMU. BriucaHHble U ONMCaHHbIE




YeThIPEXYTOJILHUKHU. [IpakTUKyM 110 peleHnIo 3a1a4

Kacanue okpykHOCTEN. B3auMHOE pacionoKeHue AByX

31 OKpysKHOCTeH. [IpakTUKyM 110 pelIeHHIO 3a1a4 1
32 OO0ume kacaTenbHbIE K ABYM OKpPYXHOCTIM. [IpakTukym mo 1
peleHuto 3aaa4
33 Umenue ceoticmeé @hynkyuu no ee epaguxy 1
Dyuryus y=k/x
34 HccnenoBarenbckas paboTta «HeTbIpeXyroJibHUKU U 1
OKPYKHOCTH
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34







