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PaGouas mporpamma Kypca BHEYPOUHOM NEATENbHOCTH «TpymaHBIE BOMPOCHI
MareMaTuku. 7-9 kiaccel» (nanee — [I[porpamma) BKIIIOUAET MOSCHUTEIBHYIO 3aIKUCKY,
COJEp)KaHWE OOy4YeHHUs, IUIaHUPYEMbIE pe3yJbTaTbl OCBOEHHUS IPOrPaMMBl,

TEMATHUYCCKOC IIJIAHUPOBAHMC.

HOACHUTEJIBHAA 3AIINCKA

O0mas xapakTepucTuKa Kypca

Hacrosiiast pabovast mporpamMMa Kypca BHEYPOUHOU nesTebHOCTH « TpymHbie
BOTIPOCHI MaTEeMaTUKH. /—9 Kiacce» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU
denepanbHOrO TOCYAAPCTBEHHOT0 00Pa30BaTEIbHOIO CTaHIAPTa OCHOBHOT'O OOIIETO
obpazoBanusi (nanee — ®I'OC OOO) u HampaBlieHa Ha OpraHU3AIMI0 OOY4YEHUS
MaTeMaTUYeCKOMY COJIEP)KaHHI0, BBIXOJAIIEMY 3a pamku DenepanbHON paboueit
MpOrpaMMBbl 10 yueOHOMY npeameTy «MatemaTuka» (0a30Bblii ypOBEHB) OCHOBHOTO
obmiero odpazoBanus (naiee — OPII), ¢ yaeToM Uconb30BaHUS BUJIOB ACSITEILHOCTH
OO0 yJarOIIMXCS, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl YIUTBIBAIUCH CIASTYIOMINAE TOKYMEHTHI:

— nucbMO MuHucTepcTBa npocsenieHuss Poccuiickon denepau OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBACHHH METOIWYCCKUX PEKOMEHIAIIMI
M0 OpPTraHMW3allid BHEYPOUHOW MEATEIHPHOCTH B paMKaX peaau3aiui OOHOBJICHHBIX
denepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIETO
¥ OCHOBHOTO 00111eT0 00pa30BaHMUS;

— pacnopsokenue [IpaButenbctBa Poccuiickoit @eaepanuu ot 19 Hos10pst 2024 T.
Ne 3333-p «O06 yTBepkIeHUN KOMIUIEKCHOTO TIJIaHA MEPOMPHUATHI 1O MOBBIIICHUIO
KauecTBa MAaTeMaTHYE€CKOr0 M €CTECTBEHHO-HaydHOro OOpa3oBaHUsl Ha TMEPUOJ

10 2030 rogay.

AKTYaJIBHOCTH Kypca

B ycnoBusx peanu3annu TakOW CTPATErMYECKOM 3a7ayd, Kak JOCTHKECHUE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPaHbI, Mepej] MaTeMaTHYECKUM OOpa30BaHHEM
B UYMCJE TIJIaBHBIX IIOCTABJIEHbl CJICOYIOIIME LEIU: PA3BUTHE TBOPUYECKUX
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U UCCIIEZIOBAaTEIbCKUX CIIOCOOHOCTEN OOydaroluxcs, UX IOJArOTOBKA B IIPOLIECCE
oOydeHHs] MaTeMaThke K BBIOOpY Mpodeccuil, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX
M €CTECTBEHHBIX HAaYK M TEXHOJOruh. Kak BaKHBIM KOJIMYECTBEHHBINM IOKA3aTEllb
MOBBILLIEHUS MHTEpPEca K MaTEMaTUKE BBIIEISIETCS POCT KOJIMYECTBA BBIIYCKHUKOB,
BBIOMPAIOIIMX HAa rOCYJapCTBEHHON MTOTrOBOM aTTECTal[MU 3K3aMEH MO0 MaTeMaTHKe
Ha TPO(UIBLHOM YPOBHE.

OcBoenue  mpemiaraemoid  [IporpaMmbl  COCOOCTBYET  IMOBBIIICHUIO
y OOydaroluxcsi ypOBHS MOTHBALIMM K U3YYEHHUIO MAaTEMaTHKH, K MPOIOLKEHUIO
uzydyenus maremaTuku B 10-11 kmaccax Ha yriayOJIEHHOM YPOBHE U OPHUEHTHPYET
Ha BBIOOp €IMHOrO TOCYIApCTBEHHOIO HK3aMEHa IO MaTeMaTHuke Mpo(UILHOTO
ypoBH4. Kpome Toro, ocBoenue npemyaraemoro B [Iporpamme copepxaHust H03BOJISET
pacliupuTh KpPyr pellaeMblX MaTEMAaTHYECKUX 3a7ad 3a CYET BKIIOYEHUS
MPOOJIEMHBIX, HECTAHJAPTHBIX 3a7a4, 3a/a4 MPUKIAJHOTO XapaKTepa, BHIOJIHEHUS
UCCIIEZI0BATENbCKUX PAa0OT, B TOM YHCIIE C MEXIIPEAMETHBIM COICPKAHUEM, U3YUEHUs
JIOTIOJIHUTEIIbHBIX BOITPOCOB KaK TEOPETUUECKOT0, TAK M MPAKTUYECKOT0 XapaKTepa.

IIpenycmorpennsie IIporpammoi BUIBI ACATEIBHOCTH — HWHIAWBUAYAJIbHAs
W TpYNIOBas NPOEKTHAas W MCCIENOBATENbCKasg AEATENbHOCTh — CIOCOOCTBYIOT
Pa3BUTHUIO TO3HABATENBHBIX, PETYJISITUBHBIX M KOMMYHUKATUBHBIX YMEHHM
oOyuaromuxcs. IlporpaMMa COOTBETCTBYET HJAEE€ PACIIMPEHUS MPUKIATHOM
HAIpPaBJIEHHOCTU Kypca MaTeMaTHUKd Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMS.
Peamuzanmst Kypca CHmocoOCTBYeT BBISBIICHHIO TalaHTIMBBIX M OJapeHHBIX
OO0 yJaroIIuXCs, TOAIECPIKKE UX TATAHTOB M Pa3BUTHIO CIIOCOOHOCTEH.

B 0onpmMHCTBE TEM Kypca MPEAnoaraeTcsi BHIIOJIHEHHE UCCIEA0BATEIbCKUX
paboTr. YdueOHOe WHCCIEJOBaHHE IO MaTeMaTuke B 7-9 Kiaccax mpearnoJaraer
MOJIYyUCHHE CYOBEKmueHO HOBOTO Uil OOy4YarolIEerocs pe3yibTaTa W HalpaBiIE€HO
Ha (OpMUPOBAHKE UCCIIEIOBATEILCKIUX YMEHUM: BBIJICIICHUE MTPOOIEMBbI, OpPraHU3aIUs
U aHaJIM3 JIAaHHBIX, BBIIBI)KCHHE THUIIOTE3bI, TPOBEPKA TUIOTE3bI, (POPMYIUPOBAHUE
BBIBOJIOB U IMPEACTABICHUE PE3YIbTaTOB HA TPAMOTHOM MAaTEMATHYECKOM SI3BIKE.

[Iporpamma moskeT OBITH BOCTpeOOBaHA OOYYAIONTUMUCSA, KOTOPbIE HUMEIOT

HHTCPEC K NU3YUYCHUIO MATEMATUKH, TOTOBATCS K YUACTHIO B OJIUMITHAAaX IIKOJIbHUKOB



I10 MaTCMAaTHUuKC 1 YFHY6H€HHOMy N3Y4YCHHUIO MAaTCMATHUKHU HAa YPOBHC CPCAHCTO O6IHCTO

oOpa3zoBaHusI.

Iesn u 321244 Kypca

Peanuzanuss BHEYpOUHON JESITEIBLHOCTH SIBJISIETCS HEOTHEMJIEMOW YacThIO
oOpa3oBaTelbHOrO  Mpolecca, obecrneyuBasi B TOM  YHCIE€  BO3MOXKHOCTb
dbopMupoBaHusi 00pa30BaTENbHBIX MPOrpaMM PANIUYHOTO YPOBHSA CJIOXKHOCTH
U HAMpaBJIEHHOCTH C Y4e€TOM 0Opa30oBaTeNbHBIX HOTPEOHOCTEH W CHocoOHOCTEH
00y4aroIMXcs, BKIIOYAsi OJJapEHHBIX JECTEH.

Hear Ilporpammbel —  obecneuynTs WHAUBUAYAJIbHBIE  MOTPEOHOCTH
O0y4aroumxcs B H3YYEHUH COJEPKAHUS MaTEMaTHKH, BBIXOMASIIEIO 3a paMKu
porpaMmbl 6a30BOTO YPOBHH.

3agaum xypca:

1. IloBbllIeHKE YPOBHS MaTeMaTHUECKOM MMOATOTOBKHM 00Y4arOIIUXCsl, pa3BUTHE
YCTOMYMBOIO MHTEpECA K yueOHOMY MpeaAMeTYy «MaTeMaTuka.

2. PazBuTHe TBOPYECKUX CHOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPaKEHMSI,
TEOPETUYECKOr0 MBIIUICHUSI U MATEMaTUYECKOM WHTYMIIMHM, YMEHHH paccyXaaTh
JIOTUYECKU U aHAIIM3UPOBATh CUTYAIUU.

3. YrayOnenue u 3akperyieHue 0a30BbIX 3HAHUM, (POPMUPOBAHKME YCTOMUUBBIX
HAaBbIKOB PEUICHUS HECTAHIAPTHBIX U OJUMITHAIHBIX 33/1a4, OCBOEHHUE HECTAHIAPTHBIX
MOJIXOJIOB M OPUTMHAIBHBIX PEIICHUH.

4. O3HaKOMJIEHUE C JONOJHUTEIBHBIMH pa3elaMi MAaTEMAaTHKHU, BBIXOASAIIMMUA
3a paMKku 0a30BOro Kypca.

5. Bocniutanue caMOCTOSITENBHOCTH, HACTOMYMBOCTH M OPraHU30BaHHOCTHU
B XOJI€ PELICHHUS CJIOKHBIX 3a/1a4.

6. Pa3BuTHe HaBBIKOB KOMaHAHOM pabOThl, JAPYXKECKOTO CONEPHUUYECTBA
U 3JI0POBOM KOHKYPEHLIUH CPEAN CBEPCTHUKOB.

7. [lonroroBka oOy4arouXcs K y4acTUIO B IIKOJbHBIX, PAlOHHBIX, TOPOICKHUX,
pPErHOHANBHBIX, BCEPOCCUUCKUX ONMMIMAAaX, KOHKypcaXx M COPEBHOBAHMSIX

10 MaTCMaTHKE.



8. [loBbilieHWE  ypOBHSI ~ TPAaMOTHOCTH B OOJNAcTH  WCIHOJB30BaHUS
«MaTeMaTHYECKHUX MAaKETOBY, 00ECIEUNBAIOLINX aBTOMATU3AIUIO MPOLIECCOB MOUCKA,
aHanu3a, oOpabOTKuU, co3laHus, nepeaadyu, Gopmanuzanuu (B BUIE CTAaTUYECKHUX
U IMHAMUYECKUX TpadUKOB, TMarpaMM U IpoUei BU3yan3aluii pe3yIbTaToB aHaIn3a
M MareMaTUYECKUX 3aKOHOMEPHOCTEW) B Tpolecce Y4eOHOM JesTeNbHOCTH
MPU U3YYEHUU MATEMaTUKHU.

9. Pa3zBuTHe TBOPUECKUX CIOCOOHOCTEMN, TEOPETUUECKOT O MBILIICHHS] HA OCHOBE
UCTOJIb30BaHUS LU (PPOBBIX HHCTPYMEHTOB (B TOM YHUCIIE «MAaTEMATHUYECKUX MTAKETOBY)
B 00lacTM MOJEIMPOBAHUS, WMHUTALUUM U HMHTEPOpPETald  a0CTPaKTHBIX
MaTeMaTUYeCKUX 0OBEKTOB U 00pa30B B BUE Pa3IMUHbIX BU3yaJIU3aluil (B TOM YUCIe
IPOCTPAHCTBEHHBIX OOBEKTOB).

[IporpamMmma pa3paboTaHa ¢ y4yeToM peKOMeHaanui deaepaibHoOil padodueit
pOrpaMMbl BOCUTaHUS. B 4aCTHOCTH, OHA YYUTHIBAET MCUXOJIOrO-TI€JarOrHYeCcKre
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTErOpUH 00YyJaroIINXCs.

Takum oOpa3zom, peanmzanuss [lporpammbl  COAEHCTBYET MOMYyYEHHUIO
CIIEAYIOIINX PE3YIbTATOB:

— JOCTUXKEHHUE 00 y4aroIMMHUCS TIIAaHUPYEMBIX JIMYHOCTHBIX, METAPEIMETHBIX
U TpPEeIMETHBIX Pe3yJbTaToOB, B T. Y. COOTBETCTBYIOUIMX YIJIyOJIEHHOMY YpPOBHIO
U3Y4YEHUS] MaTEMATUKHU;

— pa3BUTHE JIUYHOCTH 00y4aIOMHUXCsI, (POPMUPOBAHUIO U YIOBIETBOPEHUIO UX
COLIMATIbHO 3HAYUMBIX UHTEPECOB U MOTPEOHOCTEH;

— CaMopcalin3anus O6Y‘I&I-OHIHXC$I qepe3 ydacTuc BO BHeypquoﬁ JACATCIIbHOCTH.

MecTto kypca B 00pa3oBaTeIbHOM Mpolecce

Bo ®I'OC OOO pna o0s3aTenbHOrO OOy4YEHHs YTBEP)KIECHBI JBa YPOBHS
OCBOCHHUS pabovYMX MpOrpaMMm IO MareMaTuke: 0a30BbIA M YIiyOJICHHBIN, HaYWHAs
¢ 7 xnacca. ConmepxaHue MPOrpaMMbl MO MaTeMaTuKe (YIJIyOJEHHBI YpPOBEHbD)
HalpaBJI€HO Ha  YAOBJIETBOPEHUE TMOBBIIIEHHBIX 3alIpPOCOB  0O0ydYaroIIuxcs,

CTpeMSILUXCS K 0oJee TIyOOKOMY OCBOCHHIO MPEAMETHBIX pe3ybTaTtoB. [Iporpamma



Kypca BHEYPOUHOH JAesATeNbHOCTH «TpylnHble BONPOCH MAaTeMaTUKHW» HallpaBlieHa
Ha pacIIMpeHHe 3HaHUM 00yJaromuxcsi 10 MaTeMaTHKeE JJIsl KJIAaCCOB € 0053aTeIbHbIM
0a30BBIM YPOBHEM OOYUEHHUSI MaTEMaTHUKE.

Temarnueckoe IUIAaHUPOBAHKUE B MPOrPaMMeE Kypca BHEYPOUHOU N€ATEIbHOCTH
«TpynHble BONpPOCHI MaTeMaTUKW» COCTaBJIEHO TakK, YTO paclpeesieHue
COZIepKaTeNIbHBIX pa3/ejOB B HEM CHHXPOHU3UPOBAHO C 00s13aTEIbHOM MPOrpaMMOi
0a3oBoro ypoBHA. Peanuzanusi cojepkaHusi mnpeajiaraercss B (opMax, OTIMYHBIX
OT ypouHbIX. ClIelyeT OTMETHUTb, YTO IaHHBII KypC B OCHOBHOM IIIKOJIE BHICTPAUBAETCS
HE TOJIbKO HAa PpACIIMPEHHH MAaTeMaTUYeCKOro COAEpKaHHs 0a30BOr0 YpOBHS,
HO U Ha TOBBIIIEHNN YPOBHS CJIOKHOCTH 3a]1a4, NPEAJaraéMbIX Ui PELLICHUSI.

Pabouas mporpamma Kypca BHEYPOUHOM N€ATENbHOCTH «TpyaHbBIE BOIPOCHI
MaTeMaTUKW» [pelHa3HaueHa i1 peanu3anuud B 7-9 Kjaccax M HalpaBleHa
Ha JIOCTH)KEHHE OOYYaroUIMMUCS TUIAHUPYEMBbIX pe3yibTaToB. [locienoBaTenbHOCTh
U3Y4EHUSI TEM Kypca COBNANAcT IO BPEMEHU C H3Y4YEHMEM Kypca MaTeMaTHKH
(ayireOppl U TEOMETPUM) OCHOBHOM IIKOJBI 0a30BOrO YpOBHS, BCE TEMBbI
10 BO3MOXKHOCTH CHHXPOHU3UPOBAHbI C 0A30BBIM KYpCOM MaTE€MaTHKHU IO KJIACCaM.
Tembl 1o anredpe W TEOMETPUM YEPENYIOTCS, YTO IO3BOJSET MaKCHUMAaJIbHO
npuOIM3UTH X TI0 BpEMEHU U3YUEHHUs K OCBOCHHIO 0a30BOr0 Kypca.

[Ipu peammzanuu IIporpaMmbl nepBasi 3aj1a4ya y4yUuTENs] COCTOMT B TOM, YTOOBI
co3/1aTh HEOOXOIMMBbIE YCIOBUS Ui MPUOOPETEHUS U Pa3BUTHUSL YMEHMI, CBSI3aHHBIX
C NMPOBEJICHUEM HCCIIEIOBAaHUI HAa MaTEMaTHUYECKOM coJepyKaHuu. JlJisl perienns 3Ton
3agauu B [Iporpamme 0003Hau€HO MECTO U CHOPMYIUPOBAHBI TEMBI IS IPOBEICHUS
UCCIIE0BATENBCKUX Pa0OoT.

Bropas 3agada yunrens no peamsanuu [IporpaMMsl cBs3aHa ¢ BO3MOKHOCTBIO
CO31aTh YyCIOBUSA i OOpaOOTKM W MNPEACTaBICHHS HMHPOPMALUU HAYYHOTO
cogepxaHust (B TOM 4YHCIE C HCIONb30BaHUEM ULU(GPOBBIX HMHCTPYMEHTOB)
IIPU  OPraHM3ali¥ WHAUBUIYAIbHOWM W TPYINIIOBOM NPOEKTHOW JESTEIbHOCTH.
Jlns ycnemHoi peanu3aldd CLEHApUEB IPOEKTOB PEKOMEHIYETCS HMCIOJIb30BaTh

NEPCOHATIbHBIE KOMIIBIOTEPHl C YCTAHOBJIEHHBIMU O(PUCHBIMU  MPOrpaMMaMH



U JoctynioM K cetd VHTepHET (Kak MWHHMYM OJIHWH KOMIIBIOTED I KaKIOH
TPYIIIbI).

@opMBbI  IEATEIBPHOCTH  OOYYAIOIMUXCS  MPEIyCMaTPUBAIOT  aKTUBHOCTH
U CaMOCTOSITEIbHOCTh, COYETAIOT WHAWBUIYaJbHYIO U TPYIIOBYIO paboTy,
OTJIMYAIOTCSA OT YPOUHBIX Oo0Jiee MIMPOKUM HCTOIb30BAHHEM HCCIIEI0BATEIHCKOM
U TPOSKTHOW  JEATENbHOCTH, PEIICHHWEM HECTaHAApTHBIX 3amad W Jp.
CTpyKTypUpOBaHHE TEMaTHYECKOTO IUIAHUpOBaHUS B lIporpaMme COOTBETCTBYyET
MOPSZIKY W3YYCHUS DPA3ACIOB W TeM aireOpbl U T€OMETPUHM B OCHOBHOM IIIKOJIC
U TEM CaMbIM O0O0ECTeUYMBACT TPEEMCTBEHHOCTh YPOYHOWM ¥ BHEYPOUYHOU
JeSITETLHOCTH.

Peamuzanus [lporpammbl  mpemmonaraeT CcodeTaHWE Pa3IUdHBIX  (opm
IPYIIIOBON paboThI (IUCKYCCHS; MaTEMaTHIECKOE COPEBHOBAHHKE; TIPAKTUKYM; BEIOOD
TEMBl TIPOCKTa, IUTAHUPOBAHHWE PabOT, pachpelesieHne poJjei, B3aWMOOIIEHKA
IIPY BBITIOJTHEHU U TPYIIIIOBBIX IPOEKTOB U HCCIIEA0BAaHUHN ) U MHAUBUIYATbHOU pabOThI
(BBITIOJTHEHME WHIUBUAYATBHOTO HMCCIICAOBAHUS, B TOM YHCIIC C HUCIOJb30BAHHEM
M(POBBIX HHCTPYMEHTOB; TPOBEJIECHUE YCTHOTO OOOCHOBAHWS TMPU PEIICHUU
HECTaHJAPTHBIX 3aJad, 3aJad IOBBIIICHHOTO YPOBHS CIIO)KHOCTH, TIOCTPOCHHUE
MaTeMaTUYeCKUX MOJENeH, WX WCCIEJOBAaHUE, WHTEPIPETAIUs TMOTyYEeHHBIX
PE3yJIBTATOB MPHU PEIICHUH 3371249 C MEKITPEAMETHBIM U MPAKTHYCCKUM COJICPKAHUEM ;
MOWCK, WHTEpHOpeTanus, MnpeoOpa3oBaHWEe ¢ TNPUMEHEHHE MaTeMaTHYeCKOU
UH(POPMAIIMU; CAMOCTOSITEJIPHOE OTKPBITHE HOBOI'O MaTeMaTH4ecKoro (hakra).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh Y 00 yYAIOIIUXCS, C OJJHOU
CTOPOHBI, HAaBBIKM BOCTIPUATHS HOBOW HWH(POpPMAIMUA TPH Pa3IUIHBIX (opmax ee
MoJIayu, a C JIPYyrod CTOPOHBI — AKTHUBHOCTb, CAMOCTOSITEIHbHOCTh U CIOCOOHOCTH
Kk TBopuecTBY. OcBoeHme [IporpamMMbl MOJDKHO MOMOJHSATH W pa3BUBATh 3HAHUS
U yMeHHUsl o0ydarmuxcs B 00JIacTU MaTEMaTUKH, OPUEHTUPOBATh X HA OOy4YeHHE
B CpeIHEW IMKOoJe B Kiaccax, TMPeIyCMATPUBAIOIINX OCBOSHHUE MaTeMaTUKH
Ha YIIIyOJIGHHOM YypOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO NPOduUis, a TaKxke

CIIOCOOCTBOBAThH COIUAILHOMY (DOPMUPOBAHUIO TMYHOCTH 00 YyUaOIINXCS.



[Iporpamma kypca paccumtana Ha 204 daca B TEUECHHE TpeX JIET OOYUCHHSI
B /-9 knaccax (68 yacoB B KaKJOM KJacce) MpH IMPOBEIECHUU 3aHATUNA OAMH pa3
B HENeNI0 MO 2 aKaJeMHUYEeCKHMX 4dYaca KaxJoe WIM JBa pa3a B HEAETIO
no 1 akagemuyeckomy yacy Kaxzgoe. LlenecooOpa3HbIM SBISIETCS YepelOBaHUE TEM
3aHATUH ¢ anreOpanyecKuM U FreOMETPUUYECKUM COJICPKAHUEM.

B 3aBuCMMOCTHM OT KOHKPETHBIX YyCJIOBUU peanu3aunu [Iporpammer
M KOJIMYECTBa OOYYaloOIIUXCs JTOMycKaeTcss (POpMUPOBAHUE TPYIIN U3 O0yUJarOIIUXCSI
pa3HbIX KJIACCOB B Mpejenax oAaHou nmapauienu. [Iporpamma MOXeT peaqnu30BbIBaThCS
o0pa3oBaTeIbHON OpraHU3alel caMOCTOSATENBHO MO0 HAa OCHOBE B3aMMOCHCTBUS
C IPYTMMHU OPraHu3alsIMU, OCYIIECTBIISIONMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[To ycMOTpeHHMIO YYHUTEIsI HEKOTOPhIC 3aHSATHS MOTYT OBITh HCKIFOUCHBI
WJIM 3aME€HEHbI. Pekomenayercs BKIIIOUNUTh B [IporpaMmy pernoHanbHbI KOMIIOHEHT:
DKCKYpPCHUM Ha MPEANPUATHS, B PETUOHAJIbHBIE MY3€HM, BY3bl TEXHHYECKOMN
HAIMPABJICHHOCTU JJI1 TIOBBIIICHUS HWHTEpPeca OOYYaIOIIUXCS K MPAKTUIECKOMY

U3Y4YEHUIO Mpodecchii, CBSI3aHHBIX C MAaTEMATUKOM.
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COILEPKAHUE OBYUEHUSA

7 KIIACC

Yucia u Bprunciaenms. Jleaumocrs

[lpuznaku nenumoctu: (GOpMYyITUPOBKAa M JIOKA3aTEIbCTBO. Perienue 3amay
MOBBIIICHHON  CJIOXXHOCTM  HAa  JIIUMOCTh.  PelieHWe  CIOKETHBIX  3a1ay
apu(PMETHIECKUM METOIOM.

Hccneoosamenvckas paboma:. NeTMMOCTb U €€ CBOMCTBA.

OceBasi cummerpus
@urypsl ¢ 0ceBoi cuMMeTpuen. [IpuMepsl cuMMETpUN B OKpYKarOIIEM MUPE.

Ilpoexm: cuMMETpUs B OKPYXKAIOIIEM MHUpE.

AJuireOpauyecKkue BbIPaKeHUs

CreneHu, MHOTOWIEHBI, MpeoOpa3oBaHWE  MHOTOUYIEHOB,  JICUCTBUS
C MHoOrowieHamMud. MHorowieH crtanjgaptHoro Buaa. CrteneHb MHorowieHa. KopHu
MHorowieHa. Haxoxaenue kopHeid MHOrowieHa. /J{oka3arenbCcTBO TOXAECTB. Pa3Hbie
MOJX0/Ibl K JOKA3aTEJIbCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HAMTH KOPEHb MHOTOUJIeHA?

MHOroyroJibHUKH ¥ reoMeTpruiecKre HePaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOTOYIOJIbHUKA WM BHEIIHUX YTIJIOB BBIMYKJIOTO
MHOToyrojiibHuka. COOTHOIIEHHUSI MEXIy CTOPOHAMM U yIJlaMd TPEYroJIbHHUKA.
HepaBenctBo TpeyronbHuka. HepaBeHCTBO 0 mimHe nomaHoi. HepaBeHCTBO Mexay
NEPIEeHIUKYJIIPOM U HAKJIOHHOM. PaccTosiHre OT TOUKH 10 MPSMOM.

HUccrnedosamenvckas paboma: TEOMETPUUECKUE HEPABEHCTBA.

DOyHKIMHA

[Touck oOmacTH ompeneneHuss W  MHOXKECTBA 3HAUYCHHM  (PYHKIIMU.
Hcnonb30BaHue pa3auuHbIX crocoOoB 3anaHus (GyHKuuu. Mcnosib30BaHUE CBOMCTB
byHKIMNA [ aHaM3a TpadUKOB pEaNbHBIX 3aBUCUMOCTEW (Hynu (QyHKIHH,

MIPOMEKYTKH 3HAKOIMOCTOSIHCTBA (DYHKITUU, TTPOMEKYTKH BO3pPACTaHUS U YOBIBAHUS
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dbyHKIIMKU, HauOoJblllee W HauMEHbIllee 3HaueHus (GyHkuuu). ['paduku, KycodyHO-
3aJlaHHbIe (PYHKIUH.
HUccnedosamenvckas paboma: CpaBHEHUE CBOWCTB (PYHKUMHU U UX IpaQUKOB

B 3aBUCHUMOCTHU OT MapaMeTpOB.

I'eomeTpuuyeckure Mecra TO4EK
B3anMmHOe pacnionoxeHue OKpyKHOCTH U IpsAMoM. [Ipumepsl reoMeTpuueckux
MECT TOYEK Ha IUIOCKOCTH. METOI TIeOMETPUYECKMX MECT TOYEK IMPHU PELICHUU

reoOMCTPUYCCKHX 3aJa4y.

YpaBHeHUs ¥ CHCTeMbI YPABHEHUH

JIluHeliHble ypaBHEHHS U UX CUCTEMBI. OmpeaeneHne yncia KOpHEn JIMHETHOTO
YpaBHEHHS.

Pemienne nMHENMHBIX ypaBHEHUM, COAECpXKAIIMX 3HAK MoayJs. PemeHne
JMHEUHBIX YPAaBHEHUW C IlapaMmeTpaMu. PenieHue cucrteM JIMHEHHBIX ypaBHEHUU
pPa3HBIMU METOJAMH.

HUccnedosamenvckas paboma: TUHEWHbIE YpaBHEHUS, COAEpKAILME 3HAK MOYJISL.

IocTpoeHus1 ¢ MOMOLIbIO HUPKYJIS M JUHEHKHU
OG6ocHOBaHUSI MPOCTEUINIMX MOCTPOSCHUM, ATambl 3aJaud Ha IOCTPOCHUS,

pelIeHKE 3a/1a4 Ha TOCTPOEHUE LIUPKYJIEM U JIMHEUKOM .

8 KUIACC

Yucja v BbIYUCTCHUA

KBanpaTHsiil kopeHb. BrinonHeHue onepaiuii ¢ uppaoHaJIbHBIMU YU CIAMU.

Anre0panvecKkue BbIpPasKeHUsI
JpobHo-parinonaibHbie BbhipakeHusa. CteneHu. BolmoHeHne TOXIeCTBEHHBIX

npeo6pasoBaHHﬁ PaluOHAJIBHBIX BBIpa)KeHHP'I.

LenTpasibHas cUMMeTpPUs

@opMyIMpPOBKAa ONpPENEIICHUS U JIOKA3aTeIbCTBO CBOWCTB ILIEHTPAJIBHO-
CUMMETPUYHBIX PUTYD.

Jlenenue oTpe3ka Ha paBHBIE YACTH C MOMOILBIO HIUPKYJISA U JTMHEUKHU.
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Hccneoosamenvckas paboma’ CBOUCTBA IIEHTPAIbHO-CUMMETPUUHBIX (QUTYDP.

Ilpoexm: nieHTpabHAsi CAMMETPHS B OKPY>KAIOIIIEM MUPE.

YpaBHeHUs] 1 HEPABEHCTBA

Onpenenenre paBHOCWIBHBIX ypaBHEHMU. [IpuMeHeHuEe CBOWCTB ypaBHEHUU
C oOaHOM mepeMeHHO. OmnpeneieHUEe KOIMYECTBa JCUCTBUTENIBHBIX KOpHEH
KBaJpPaTHOT'O ypaBHEHUsI. Pelienre qpoOHO-paliMoHaIbHBIX YpaBHEHUN, CBOISIIIIUXCS
K JIMHEWHBIM WJIM K KBaJpaTHBIM YpaBHEHUSM, UCIIOJIb30BAaHUE METOAA
3aMEHbl TMepeMeHHON. PellleHne TEKCTOBBIX 3ajay aireOpanvyeckuM CHocoOOM:
nepexo]] OT CIOBECHON (OPMYTUPOBKH YCIOBHUSA 3a/la4l K anreOpandeckor MOAeTu
IyTEM  COCTABJICHHWS  YPaBHEHHUS;  PEIIEHUE  COCTAaBICHHOTO  YpaBHEHHS,
WHTEpIpeTanus pesyiabrata. ['padudeckas WHTEpHpeTarus ypaBHEHUW C JBYMS
MIEPEMEHHBIMH.

Pemienne cucrem ypaBHEHHiI, B KOTOPBIX OJHO W3 YPaBHECHHI HE SIBISETCA
nuHeWHbIM. ['paduueckas HHTEpHpeTanusi peHieHUsT YpaBHEHUS C  JBYMS
MIEPEMEHHBIMU U CUCTEM YPAaBHEHUH C JBYMsI IEPEMEHHBIMU. PelieHne HelIMHENHbIX
HEPAaBEHCTB M HMX CHUCTEM. PenieHne HEPABEHCTB, COAEPKAIIMX 3HAK MOJIYJIS.
N3o0pakeHne perieHruss HEpaBEHCTBA ¢ OJHOM NMEPEMEHHONM M CHCTEMBbI HEPABEHCTB
Ha KOOPAMHATHOM NIPSAMOM, 3allUCh PELICHUS C IIOMOLIbK0 CUMBOJIOB. HepaBeHCTBO
C IByMS MepeMeHHbIMU. ['padudeckuii METO/ pelieHUs] CHCTEM HEPaBEHCTB C BYMS
MIEPEMEHHBIMM.

Hccneoosamenvckas paboma: paBHOCHIBHOCTD U CIEJICTBUE.

Hccneoosamenvckas paboma. rpaduyeckas HWHTEpIpPETalldsl ypaBHEHHUIN
C ABYMSI IEPEMEHHBIMH.

Uccnedosamenvckas paboma:. rpapuuecKuil METOA PELICHUS CHUCTEM

HCPABCHCTB C JIBYMA IICPECMCHHBIMMU.

IIpeoGpa3oBanue nmoaoous

[IpeobpazoBanue momaooust U nogoOHbie Gurypsl. COOTHOIICHHS B MOJOOHBIX

¢durypax.

Hccneoosamenvckas paboma: 4to Takoe (ppaxran?
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Jloka3aTe1bCTBA HEPABEHCTB

OueHka 3Ha4EeHUS BBIPAXKEHUS C UCTIOJIb30BAHUEM HEPABEHCTB.

[IprumeHeHne CBOKMCTB HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

Onpenenenne paBHOCUIIBLHBIX HEPABEHCTB.

Jloka3aTenbCTBO HEPABEHCTB.

Pemienre TEKCTOBBIX 3ala4y C MMOMOIIBIO JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Uccneoosamenvckas paboma: NTMHEHHOE HEPABEHCTBO C OJHOW MEPEeMEHHOU
C ITapaMeTPOM.

Hccneoosamenvckas paboma: TAHEMHOE HEPABEHCTBO C OJHOM MEpeMEHHOMN

C IapaMeTPOM.

IIpsiMoyrosibHBIE TPEYT 0JIbHUKH
Jloka3aTenbCTBO COOTHOIIEHUM MEXAY MPONOPLUHMOHAIBHBIMU OTpPE3KaMH
B TPSIMOYIOJIBHOM TpPEYTOJbHHUKE. lIprMeHeHne COOTHONIEHHW IpU pElIECHUH

IrcOMCTPHUYCCKHUX 3a1a4.

DOyHKUUHT
[Tonck oOnacTu ompeneneHus W MHOXKECTBa 3HadueHWi (yHkiuu. ['paduk

dbyukiun k/X. @ynkus Buaa (ax + b)/(cx + d).

Yucjaa 1 BBIYUCIEHHS: ACJINUMOCTD

cI)OpMy.TII/IpOBKa onpeacicHua ACIUMMOCTH HaNCI0, 4YHUCCI, CpPaBHHUMBLIX
mo JaHHOMY MOIYJIIO. Brimonnenue ACICHHUA C OCTAaTKOM. I[OKaSaTCJ'H)CTBO
n IIPUMCHCHHUC CBOMCTB CpaBHeHI/Iﬁ 10 MOIYJIXO. HaXO)K,ZIeHI/Ie OCTAaTKOB CYMMBI
H IIPOU3BCIACHHS 110 JAHHOMY MOAYJIIO.

Hccneoosamenvckas paboma: NeIUMOCTb.

9 KVIACC

YpaBHeHUsI M HEPABEHCTBA
bukBanparneie ypaBHeHUs. MeTOAbI paBHOCHJIBHBIX TPEOOPA30BAHUM, 3aMEHBI
MEePEMEHHOM, TPaPUIECKOro METO/Ia MPH PEIIEHUH YpaBHEHHM 3-il U 4-i cTeneHex.
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Pemienne HepaBeHCTB, conepKamux 3HaK wMonayns. HepaBeHCTBO ¢ JaByms
nepeMeHHbIMU. [IpuMeHeHne rpauueckoro MeTojaa pelieHHUs CUCTEM HEPABEHCTB
C ABYMs ITepeMEHHBIMU. Perenue qpoOHO-palMoOHAIbHBIX YPABHEHHUI U HEPaBEHCTB.
[Toctpoenue rpadukoB ypaBHEHHMI, B TOM YHCJIE€ C HUCIHOJIb30BAHUEM IHU(PPOBBIX
pecypcoB. IIpuBoauThs rpadMyecKyr0 HHTEPHPETALMIO PEUICHUSI YPABHEHUS C TBYMS
IIEPEMEHHBIMU U CUCTEM YPaBHEHUHU C IBYMs NepeMeHHbIMU. VccnenoBanue cucrem
HEJIMHENHBIX YPaBHEHUMN € TapaMeTpoM. PellieHre HepaBeHCTB ¢ IByMs IEPEMEHHBIMU
U UX CUCTEM.

Hccneoosamenvckue  pabomoel:  pelleHue 3aJad C  HapamMerpaMu  —

aJIFe6paI/I‘ICCKI/IM MECTOOAOM, Fpa(I)I/I"IeCKI/IM MCTOOOM.

Pemenne TpeyrojibHUKOB

®opMynbsl TipuBeacHUs. PenieHne mpakTUYECKUX 3ajad C HKCIOJIb30BaHUEM
TEOpPEMBbI KOCHUHYCOB U TeopeMbl cuHycoB. @opmyna ['epona. dopmyna mioianu
BBIMTYKJIOTO YETHIPEXYTrOJIbHUKA.

CoOTHOIICHUSI MEXJIy TpUTOHOMETpUYeckuMu GyHKIusaMu. [Ipocrteitmume
dbopMyINibl TIPUBENICHHUS W3 TEOMETPUYECKUX cooOpakeHui. Perenue 3amad
C WCIIOJIb30BAaHUEM TEOPEM KOCHHYCOB U CMHYCOB, HaXOXJEHUE pajnyca ONMUCAHHON

OKPY’KHOCTH.

Anredpanyeckue BbIpasKeHUs

Crenensp ¢ paluoOHAIbHBIM ITOKA3aTEIEM.

Omnpenenenuie KOpHsS N-i CTENIEHU U CTENEHU C PallMOHAIBHBIM MTOKa3aTeJIeM.

IIpumeHeHne omnepanuyu HW3BICYECHUS KOpPHA N-H  CTENEHU, UCIOJIb3Ys
MIPY HEOOXOIMMOCTH KAITLKYJISATOP. BhIUrcieHre 3HaueHus CTETICHH ¢ palliOHATbHBIM
nokazareiaeM. OIlleHKa 3HAYEHUH KOpPHSA N-  CTENEeHW, 3HAYEHUE CTEIECHH
C palMOHAIBLHBIM TIOKA3aTeleM IeJIbIMA YUCIaMH U JECATUYHBIMU APOOSIMHU.
CpaBHEHME W YNOPSJAOYMBAHME PAUUOHAIBHBIX W UPPALMOHAIBHBIX YMCEN,
3aIMCaHHBIX C [IOMOILBIO KOPHS N-1 CTENEHU, CTEIIEHU C PALMOHAJIbHBIM I10KA3aTENEM.
BrinosHeHrne TOXIECTBEHHBIX MPEeOOpa30BaHUMN BBIPAKEHUN, COJEpKaIIUX KOPEHb

n-i CTCIICHH, CTCIICHD C PAllMOHAJIbHBIM ITOKAa3aTCIICM.
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IHonoOue TpeyroabHUKOB

Teopembl 0 TPON3BEICHUH OTPE3KOB XOPJI, TECOPEMBI O TIPOU3BEACHNN OTPE3KOB
CeKyIIMX, TeopeMa O KBajJpaTe KacareiabHOU, Teopembl YeBbl U MeHenas.
HccnemoBanne, B TOM 4YHCIE C TOMOIIBIO MHQPPOBBIX PECYPCOB, H3ydaeMBbIX
koH(purypanuii. [I[ppumeHenne TaHHbIX TEOPEM MPU PEIICHUH T€OMETPHUUECKUX 3a/1a4.
3HAKOMCTBO C TIOHATHEM TOMOTETHH, C €ro IPUMCHCHHEM, B TOM YHCJC
B MTPAKTUYECKUX CUTYaIUSIX.

Hccneoosamenvckas paboma (C HWCHOJb30BAaHUEM IPOTPAMMHBIX CPEICTB):

TOMOTETHUS U €€ CBOMCTBA.

DyHKIMHA

[Tonsatue «pynkuus». I[IpumeHeHue CBOWCTB (YHKUMIA: HYId (QYHKIHUH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKLIMH, IPOMEXKYTKH BO3PAcTaHUsl U yObIBaHUS
(GyHKIIMM, YeTHbIE W HEYETHBbIC (PYHKIMU, HAUOOJNbINEe W HAWMEHbIIEe 3HAUYCHUS
¢byHkuu npu pemeHun 3agad. lloctpoenue rpadukoB (yHKIMA C MOMOUIBIO
npeoOpa3zoBaHUi BUJA:

f(X) =f(x) + a; 1(x) = f(x + a); f(x) = ki(x), f(x) >f(| x [), 7(x) = [ £(x) |.

Pacno3naBanmne cTeneHHBIX (YHKIUHA H TOCTPOCHHE OCKU30B TpaduKoB
CTETIEHHbIX (DYHKUMH C HAaTypaJbHBIMH TOKa3aTeJIMH Pa3HOM YETHOCTH.
Hcnonb3oBaHUE CBOMCTB TpaUKOB CTENEHHBIX (QYHKUMH C HaTypajJbHbIMU
TIOKA3aTeIAMU TIpH pemieHnH 3aaad. [locTpoerue rpadukos pyakumii y=/x ,y = Vx,
y=1[x].

Hccneoosamenvckas paboma. tmioBeneHue GyHKUMM W ee  rpaduka

B 3aBUCUMOCTH OT IIapaMeCTpa.

Metoa KoopaAMHAT

[lapannenbHOCTh W NEPHEHAMUKYJISPHOCTh  OPSIMBIX  (4epe3  yrjoBOU
KodhduireHr).

HaxoxeHue nepeceueHnii OKpy»KHOCTEN U IIPSIMBIX B KoopanHaTtax. @opmyna
paccTosHMs OT TOYKM A0 mpsaAmoi. [Inomanes mnapauienorpaMmma B KOOpAWHATAaX,

MOHSATUE 00 OpUEHTUPOBAHHOW MIoMAAu. IlIpuMeHeHne MeTona KOOpAUHAT
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B IPaKTUKO-OPMEHTHPOBAHHBIX  TI'E€OMETPUYECKMX  3aJadax, MCCIECJOBaHUE
IPUIIOKEHUS METOa KOOPJIMHAT B BEIUNCIUTEIBHON MaTEMaTHKE U MHPOPMAaTHUKE.
Hccneoosamenvckasa  paboma. — pelleHHE  IMPAKTUKO-OPUEHTUPOBAHHOU

FGOMGTpH‘-IGCKOﬁ 3aJa41 MCTOAOM KOOpJAHHAT.

YucsioBble MOCI€10BATEIbHOCTH U MPOTrPeccum

Onpenenenre BUIOB MOCIIEA0BATETLHOCTEN: OrPaHUYECHHAS [TOCIIEI0BATEIbHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaroIias) mocienoBareabHOCTh. [IpencraBnenue
OCCKOHEUHBIX TIEPUOAMYECKUX JApoOeii B BHJE OOBIKHOBEHHBIX. 3HAKOMCTBO
C MOHATHEM CXOJIMMOCTH TOCIEI0BATEIILHOCTH, HAXOXJACHUE CYMMbl OECKOHEYHO
yObIBarolleld reoMeTpuyeckoi nporpeccuu. lIpuMeHeHne meroga MareMaTU4eCKOU
WHYKITUH.

Hccneoosamenvckass  paboma.  TOBEACHHE  IOCIENOBATEIBHOCTEH — —

OT THITIOTC3bI A0 JOKAa3aTCIbCTBA.

JIBUKeHHs IIJIOCKOCTH

Hentpansnas cummetpus. llenTpanbHO-cummeTpuunbie ¢Gurypsl. [ToBOpoT.
OceBass cumMmerpusa. DUrypbl, CHUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM OCH.
[apannenpHbiii epenoc. [lonsTre aBUkKEeHUS U ero cBoiicTBa. PaBeHcTBO duryp.
[IposiBIEHWsT CUMMETPUM B TPUPOAE, KUBOIMKCH, CKYJIBOTYpE, APXUTEKTYpE.
Komnoznuun naBwxeHuil (mpocreimve mnpuMmepsl). IlpumeHeHue B penieHUn
r€OMETPUUECKHUX 3a/1a4.

Uccneoosamenvckas paboma (C UCHOJIB30BAaHUEM MPOTPAMMHBIX CPEACTB):

KOMIIO3UIIUS IBVKEHUH.
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IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI KYPCA BHEYPOUYHOM
AEATEJBHOCTH «TPYIHBIE BOITPOCBI MATEMATHUKN»

Peanuzanus nporpaMMbl Kypca BHEYPOUHOM IEITENBHOCTH « TpyIHBIE BOITPOCHI
MaTeMaTUKW»  HampaBjieHa Ha oOecrledYeHue JOCTIKEHUS  00y4JarolIMMUCS

JJMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCIMCTHBIX O6p330BaTeJ'H)HBIX PE3YyJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbDI B uactu:

— MaTPUOTHYECKOr0 BOCHMTAHUSA: TMPOSBICHUE HHTEpPECa K MPOIUIOMY
U HACTOSIIIEMY POCCHUMCKOM MaTeMaTHK{; IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUSAM
POCCUIMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI, K UCTIOIb30BAHUIO
ATUX JOCTHKEHUH B JIPYrUX HayKax v MPUKIAIHBIX cepax;

— TPAaXJAAHCKOI0 M JyYXOBHO-HPABCTBEHHOr0 BOCINHMTAHHUA: TOTOBHOCTH
K BBITIOJIHEHUIO 00513aHHOCTEHN IrpakJaHUHA U pealiu3alliy ero Mpas; MPeCTaBICHUE
O MaTeMaTUYeCKHX OCHOBaxX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Mpoleayp TpaXIaHCKOro oOliecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTH
K OOCYXICHHUIO STUYECKHX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAyKH, OCO3HAaHHWE BAXKHOCTH MOPATBLHO-ITUYECKUX IPUHITUIIOB
B JICATEIILHOCTH YYE€HOTO;

— TPYAOBOr0 BOCIUTAHHUS: YCTAHOBKAa Ha AaKTUBHOE YYacTHE B pEIICHUU
MPaKTUUYECKUX 3aJad MaTeMaTU4YeCKOM HalpaBlI€HHOCTH; OCO3HAHUE BAXXHOCTH
MaTeMaTU4YecKoro oOpa30BaHUsS Ha TMPOTSHKEHUHM BCEW JKU3HU JJIsl  YCHEHTHOU
npoecCHOHATBHOU MEATETLHOCTH W Pa3BUTHE HEOOXOAMMBIX YMEHHUH; OCO3HAHHBIM
BBIOOp U TOCTPOEHHWE WHAWBUIIYATHLHONW TPAEKTOPUU OOpa3OBaHUS U KU3HEHHBIX
IJIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— 3CTEeTHYECKOr0  BOCIHMTAHUA:  CIOCOOHOCTH K  DOMOIMOHAIILHOMY
U OCTETUYECKOMY BOCHPUATHIO MAaTEMAaTHMUYECKHMX OOBEKTOB, 3a/ay, pPEIICHHH,
paccyXJIeHUM; yMEHHUE BUJETh MaTeMaTUYECKIE 3aKOHOMEPHOCTH B UCKYCCTRE;

— IEHHOCTH HAYYHOr0 TO3HAHUS: OpUEHTAlUs B  JACATEIbHOCTHU

Ha COBPEMEHHYIO CUCTEMY HaYYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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pa3BUTHS YeJIOBEKa, IPUPOILI M 0OIIECTBA; MTOHUMAHNE MaTEeMaTHUYECKOW HAYKU Kak
cdepbl UeT0BeUeCKOM AeSTEIbHOCTH, STAIMIOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTHUS
IIUBUJIN3AIAH; OBJIQJICHHUE S3BIKOM MAaTEMAaTHKH M MAaTEMaTHYCCKOW KYIbTYpOH Kak
CpPEICTBOM  TIO3HAHWA  MHpa; OBIAJCHUE  HAaBBIKAMU  HCCJIEIOBATEIhCKON
NEeATEeTbHOCTH;

— (¢usuyeckoro BocnuTaHus, (OPpMHUPOBAHUS KYJbTYPbl 3/10POBbA
U IMOIMOHAJBHOI0 OJIaromoJy4usi: TOTOBHOCTh IPUMCHATh MaTEMaTHYECKHE
3HaHUS B MHTEPECax CBOETrO 370POBbs, BEACHHs 3I0pPOBOr0 00pasa »KU3HU (310pOBOE
NMUTaHue, COATAHCHPOBAHHBIA PEXXHUM 3aHATHA W OTAbIXa, peryisipHas (Gu3ndeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTh HaBBIKA pPEQIICKCHH, TPU3HAHHE CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa JAPYroro 4yeaoBeKa;

— JKOJIOTHYECKOT0  BOCHUTAHMS: OpUEHTalMsl  Ha  TNPHUMCHCHHUE
MaTeMaTHYeCKUX 3HAHUH IS PEIIeHUs 3a1a9 B 00JJaCTH COXPAaHHOCTH OKPYXKaroIen
Cpelbl; IJIAaHUPOBAHME TIOCTYNKOB M OIEHKAa HX BO3MOXHBIX MOCIEACTBUI
JUIA  OKPYKAaIoLIeH Cpeabl; OCO3HaHWE TJI00AThbHOIO0 XapakTepa HJKOJOTHYECKHX
poOJIEM U ITyTeH UX PEIICHHUS;

— aJanTalui K W3MEHSIIOIIUMCH YCJIOBHSAM COIHUAIBLHONH W TPUPOTHOI
cpeabl: TOTOBHOCTh K JIEUCTBUSIM B YCIIOBHUSX HEONPEACICHHOCTH, MOBBIIICHUIO
YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHYCCKYIO ACATCIHHOCTh, B TOM YHCIIC
YMEHHE YUUTHCS y IPYTUX JIOACH, TPUOOPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE
3HaHWS, HaBBIKK M KOMIIETCHIIMU W3 OMbITa JAPYTUX; HEOOXOAMMOCTH (OPMHPOBATH
HOBBIE 3HAHUS, POPMYIHPOBATH UICH, TIOHSATHUS, THIIOTE3bI 00 0OBEKTAX U SBICHHSIX,
B TOM YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh NCPHUITUTHI COOCTBEHHBIX 3HAHUU
U KOMIIETEHTHOCTEW, IUIAaHUPOBAaThH CBOE pa3BUTHE; CIIOCOOHOCTh OCO3HABATh
CTPECCOBYIO CHUTYallMi0, BOCIPUHUMATh CTPECCOBYIO CHTYaI[MI0 KaK BBI3OB,
TpeOYIOU KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS € JIeUCTBUS,
bopMyIMpPOBATh U OIICHUBATH PUCKU U MTOCIICACTBUSA, (DOPMHUPOBATH OIBIT;

— BOCHHMTAHMSA WHGPOPMAINMOHHON KYJABTYPbI: TIPOSBIIEHWE HWHTEpeca

K HCIIOJIB30BAaHUIO I_II/I(l)pOBBIX TEXHOJIOTUH AJs1 OIITUMHU3AlMU ITPOLESCCOB IMOMCKaA,
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aHanu3a, oOpabOTKM, CO3JaHUs, MepeJayd MaTeMaThuueckol uHbopManuu
U BU3yaIM3allui MaTeMaTHYECKUX OOOOIIEHUM M pe3yJbTaTOB aHaIu3a; TOTOBHOCTh
K HWCIONB30BAaHUIO MHQPPOBBIX HHCTPYMEHTOB JJI1  BBINIOJHCHHS  yd4eOHOU
NEATeIbHOCTH TPU HM3YYCHUH MATeMaTHKH; CIIOCOOHOCTh MPHUMEHSATHh IH(POBHIS
WHCTPYMEHTHI B YCIIOBHSIX peaHM3alldd Mep IO TPEIYIMPEkKISHUI0 BO3MOMXKHBIX
HETaTUBHBIX ITOCJICICTBUNA aKTUBHOIO M CHCTEMATHYSCKOTO0 MPUMEHEHHUS ITU(POBBIX

TEXHOJIOTUN B YU4EOHBIX LIEJISX.

METAIIPE/IMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUA

ba3zosvie nocuueckue oelicmeusi:

— BBIABIISITh M XapaKTEPHU30BaTh CYHIECTBEHHbIE MPU3HAKW MaTEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLIEHU MEXy MOHATUAMH, (POPMYJIUPOBATH OIpEIEICHUS
NOHATUN, YCTAaHABIMBATh CYUIECTBEHHbIM NpPU3HAK KJIACCU(PUKALNUM, OCHOBAHUS
JUTsl 000OOLIEHUSI U CPABHEHUS, KPUTEPUH IPOBOJMMOI0 aHAIN3a;

— BOCIPUHHMMATh,  (QOopMyiaHpoBaTh W  NIpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENbHBIE U OTPUIIATEIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

— BBISBJIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, MaHHBIX, HAONMIOJEHHUSIX U YTBEPXKICHUSX, NpenjaraTb KpPUTEPUH
JUIS BBISIBJIEHUSI 3aKOHOMEPHOCTEHN U POTUBOPEUNH;

— Jenarth BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

— pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHUW (IpsMbIe
¥ OT IPOTHUBHOT'0), IPOBOJUTH CAMOCTOSTENHHO JOKa3aTeIbCTBA MATEMAaTUUYECKHUX (DaKTOB,
BBICTpauBaTh apryMeHTalMI0, TPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, PUMEHATh
METOJI MaTeMaTUYECKON UHIYKIIMH, 0OOCHOBBIBAaTh COOCTBEHHBIE PACCYXKACHHUS;

— BbIOMpaTh cnoco0 pelieHus ydyeOHOM 3amayu  (CpaBHUBATH HECKOJBKO
BapUaHTOB PELLIEHUS, BbIOUpaTh Hanbosee MOAXOAAIIUN ¢ YUE€TOM CaMOCTOSATEIbHO

BbIJICJIEHHBIX KPUTEPHUEB).
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ba3zosvie uccneoosamenvckue oelicmeus:

— HCHOJb30BaTh BOMNPOCHl KaK HCCIENI0BATEIbCKUM HMHCTPYMEHT IO3HAHUA,
bopMyIMpoBaTh BOIIPOCBI, (bukcupyroume IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO yCTaHAaBIMBaTh HCKOMOE W JaHHOE, (HOPMHUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

— TPOBOJUTH MO CAMOCTOSITETHHO COCTaBICHHOMY ILIaHY OSKCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro OOBEKTa,
3aBHCHMOCTEH 00BEKTOB MEXTY COOOM;

— CaMOCTOSATENLHO (HOPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yibTaTam
NPOBEACHHOTO  HAOMIONEHUs,  MCCIECNOBaHMs,  HIKCIEPHUMEHTa,  OLICHUBATH
JIOCTOBEPHOCTD TMOJYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHHUIA;

— TMPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIJBUTaTh

IMPCAITIOJIOKCHUA O CI'0 Pa3BUTHUH B HOBLIX YCJIOBHAX.

Paboma ¢ ungopmayueri:

— BBISBIATH HEJIOCTATOUYHOCTh M H3OBITOYHOCTh HWHQOpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJISl pEeIICHUS 3a]1a4u;

— BBIOWpATh, AaAHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(}OPMAITNIO Pa3IMYHBIX BUIOB U (POPM MpECTaBICHUS;

— BbIOWpaTh (Qopmy mpenacTaBieHUS HWHPOpPMAIMM W WIUTIOCTPUPOBATH
pelaemMbie 3aa4u CXeMaMu, ThuarpaMMaMi, HHOU TpaduKoi 1 MX KOMOWHAIUSIMU;

— OLIEHWBATh HAJIEKHOCTh HMHPOPMAIMHM T[O0 KPUTEPUSM, NPEIIOKESHHBIM

0051 C(i)OpMYJII/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBbIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

— BOCHPUHHMMATh U (POPMYIHPOBATH CYKJIECHUSI B COOTBETCTBUM C YCIOBUSAMH
U LEJISIMU OOLLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaX, [JaBaTb MOSACHEHUA IO XOAYy pEuIeHUus 3aJaui,
KOMMEHTHPOBATH IOJIYyYEHHBIN PE3YJIbTaT;

— B X0/ie OOCYXJIEHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMON TEMBI,

HpO6HCMI)I, pemaeMoﬁ 3a/la4d, BbICKA3bIBATh WJACHU, HALICIICHHLIC HA ITOMCK PCIICHUAI,
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COIOCTABJIATh CBOM CYXKJIEHUA C CYXKICHUSMU JIPYTUX YYaCTHUKOB JIMajora,
OOHapYyXUBATh PA3JIMUKUE U CXOJICTBO MO3UIIUNA, B KOPPEKTHOU hopme HopMyTUpOBaTh
pa3HorIacus, CBOU BO3PAKCHHUS,

— TPENICTaBIIATh PE3yJIbTAThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa, CAMOCTOATENIHHO BHIOMpaTh GopMaT BBICTYIUICHUS C YYE€TOM 3ajad
NpE3eHTallU U 0COOEHHOCTEN ayTuTOPHH;

— TIOHMMAaTh W HCIIONB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUIyaJILHON
paboThl TpH pemieHuH Y4eOHBIX MaTeMaTH4YeCKUX 3aJad, NPUHUMATh Ielhb
COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATh OPraHM3alUI0 COBMECTHOW padoThI,
pacmpenensath BHABI pabOT, JOroBapUBaThCA, OOCYXAATh TPOIECC M PE3yibTar
paboThI, 0600111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

— y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (0OCYXKJICHHS, OOMEH MHEHHM,
«MO3TOBBIC MTYPMBD» W WHBIE); BBIMOIHATH CBOIO YacTh pa0OThI U KOOPAWHUPOBATH
CBOM JICUCTBHS C JPYTMMHU YJICHAMH KOMaH/bI, OIEHHWBATh KayeCTBO pe3yjibTaTa
¥ KauecTBO CBOETO BKJIaJa B OOIIMN pe3yibTarT MO KPUTEPHUSIM, cPOPMYTHUPOBAHHBIM

Y4aCTHUKaMH B33HMO,HGIZCTBHH.

PerynsiTuBHbIe YHUBeEpPcaibHbIE YueOHbIe 1elicTBUSA

Camoopeanuzayus:

— BBISBIISATH MPOOJIEMBI ISl PEIICHUSI B KU3HCHHBIX U YYCOHBIX CHUTYaIUsX,
OPUEHTUPOBATHCSI B PANIUYHBIX TOIXOJAX MPUHATHS PEIICHUN (MHIUBUIYATLHOE,
IPYIIIIOBOEC);

— CaMOCTOSITEITLHO COCTAaBJIATH IUIAH, aJTOPUTM pEIICHUS 3amadyl (W €ro
4acTh), BRIOUPATh CIIOCOO PEIICHUS C YUETOM HUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yIETOM

HOBOU HH(OpMAITUH.

CamoxoHmponb:
— BJAJETh CrIOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yibTaTa

peIIeHHs] MaTeMaTUIEeCKOM 3a/1a4u, CAMOMOTHBAITUY U pedIiekcru;
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— MpPEABUIIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELIEHUM 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEMH;

— OLICHMBAThb COOTBETCTBUE pE3yJIbTaTa IEATEIIBHOCTH ITOCTaBICHHOW €U
U YCJIOBHSIM, OOBSICHATH MPUYMHBI JOCTUKEHUS WM HEJOCTUKEHUS LIE€TH, HAXOIUTh

OLINOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIBITY.

IMOYUOHATIbHBIU UHMENTIEKN.
— BbIp@XaTh AMOIMMU TMPU H3YYEHUU MATEMaTHYECKUX OOBEKTOB U (DAKTOB,

JaBaTb OMOIMOHAIIbHYIO OLCHKY PCHICHUA 3aaa4U.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOSHHUSI MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 7/ KJacce:

Hcnonp30BaTh MOHATHS MHOYKECTBA HATYPAJbHBIX YHCEJ, MHOXECTBA LEIIBIX
YHCEJ, MHOYKECTBA PAMOHAIBHBIX YHCENI TMPHU PEIICHUW 33/a4, MPOBEIACHUU
PaCCYXJICHUH U JI0Ka3aTEIIbCTB.

[TornmaTh 1 00BACHATH CMBICH MO3UIIMOHHOM 3aMMCH HATYPaJIbHOTO YHCIIA.

BreinmonHsATb, coueras YCTHbIE M THCbMEHHBIE TPUEMBI, apudmeTnyeckue
JICUCTBUSI C PALMOHAJIbHBIMU YMCJIaMHU, WCIIOJIb30BAaTh CBOWMCTBA YHWCENI W IpPaBUiA
JIEUCTBUIA, TPUEMBI PALIMOHAIIBHBIX BBIYUCIICHUM.

BBINOIHATE 1EMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MTOKA3ATEISIMU.

HaxomuTh 3Ha4Ye€HUs YHCIOBBIX BBIPAXKEHHM, COACPKAMMX PALUOHAIbHbBIC
qycia ¥ CTENEHU ¢ HaTypaJbHBIM TTOKa3aTesieM, IPUMEHATh Pa3HOOOpa3HbIC CIIOCOOBI
W TIPUEMBbl BBIYHMCICHUS, COCTABJISITh W OICHUBATH YHCIOBBIC BBIPAXKCHUS
IIPU PEIICHUH MPAKTUYECKUX 3a]1a4 U 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyrasiTh YKCHA C 3aJJaHHOM TOYHOCTBIO, a4 TAK)KE MO CMBICTY MPAKTUYECKON
CUTYallUM, BBIMOJHATh TPUKUIKY M OILIEHKY pe3yJibTaTa BBIYMCICHUM, OIEHKY
3HQYEHUN YHUCIIOBBIX BBIPAKEHUW, B TOM YHUCIE MPU PEHICHUM MPAKTUYECKHUX

3ajad.
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Periath TeKCTOBBIE 33124l APUPMETHUECKUM CIIOCOOOM, UCIOIb30BaTh TaOJUIIBL,
CXEMBI, YEPTEXKH, APYTUE CPELCTBA IIPEACTABICHUS JAHHBIX P PELICHUH 3a4a4.

Jloka3pIBaTh M IPUMEHATH NIPU PELICHUH 3a]a4 IPU3HAKH JEINMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIUMOCTHA CYMMbI U TPOU3BEACHUS LIETBIX YUCEN.

PacknaapiBaTh Ha MHOXKWTENN HATYPAJIbHBIE YHCIIA.

CB00OIHO OllepUpPOBaTh MOHATUSIMU: YETHOE YHUCIIO, HEYETHOE YHUCII0, B3AaUMHO
IIPOCTHIE YUCIIA.

HaxoauTs HanOonbmmii 01U IeIUTeNh 1 HanMEHbIIee 00111ee KPaTHOE YHCe
Y WCIIOJb30BATh UX IIPY PELIEHUN 3a/1a4, IPUMEHATh AITOPUTM EBKIMIa.

OnepupoBaTh MOHATUEM OCTATKA M0 MOAYIIIO, IPUMEHSTH CBOMCTBA CPAaBHEHUI
10 MOZYJIIO.

Hcnonb3oBaTh anredpanyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, PUMEHSTH €€
B IIPOIIECCE OCBOEHHUS yUeOHOr0o MaTepuara.

Hcrnonp3oBaTh  NOHATHE  TOXKIECTBA,  BBINOIHATH  TOXIECTBEHHBIC
npeoOpa30BaHUs BRIPAXKEHUH, JOKa3bIBATH TOXKIECTBA.

BbITIONIHATE 1€WCTBHS (CIIOKEHHUE, BBIYMTAHUE, YMHOXKEHHUE) C OAHOUYJICHAMU
Y C MHOT'OUYJICHAMHU, TPUMEHSATH (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS (KBapar u KyO
CYMMBI, KBaJpaT U KyO pPa3HOCTH, Pa3HOCTb KBaJpaToOB, CyMMa M Pa3HOCTh KyOOB),
B TOM YHCJIE JJI1 YIPOILIEHUS BBIYUCICHUN.

CocraByiATh M pelIaTh JIMHEWHOE YPABHEHHWE WIIA CUCTEMY JIMHEHHBIX
YPaBHEHHMU IO YCJIOBUIO 33Ja4M, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJYyYECHHBIA PE3YJIbTaT.

CrtpouTts rpapuku TMHEUHBIX QyHKIUH. CTpoUTh rpaduk GyHKIUH ¥ = |x|.

OnuceiBaTh C TMOMOIIBI0 (YHKIIMI H3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, pACCTOSIHHUE, I€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BPEMsI, 00beM padOoTBhI.

Haxonuth 3HaueHne pyHKIMH 110 3HAUECHUIO €€ apryMEHTa.

[Tonnmate Tpaduyeckuii croco0 NpeACTaBICHUS W aHalu3a WHOOpMaIuy,
U3BJIEKaTh M MHTEPHPETUPOBATH MH(OPMALNIO U3 TPaPUKOB peajbHBIX MPOIIECCOB

W 3aBUCHUMOCTEM.
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Hcnonb3oBaTh CBOMCTBA (QYHKUMH [uid aHaiu3a TIpaduKoOB peajbHBIX
3aBUCUMOCTEH (HYAM (QYHKIMHM, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIUH,
MIPOMEXKYTKM BO3pacTaHus M YyObIBaHUS (PYHKIMU, HauWOOJIbIEe M HaWMEHbIIEEe
3HaYeHUs (PYHKLIHH).

Hcnons3oBaTh TpapuKy Ui HCCIEIOBaHMS IPOLIECCOB M 3aBUCHUMOCTEM,
MIpU pelIeHUH 3a7a4 U3 APYTruX y4eOHBIX IPEIMETOB U PEATbHON KU3HH.

Jenatb NpPUKUAKY U OLUEHKY JMHEHHBIX WU YIJIOBBIX BEJIWYUH MPEAMETOB
B peajbHOM )XU3HHU, pa3MEPOB MPUPOJHBIX OOBEKTOB.

Brnagers monsitueM «reoMerpuueckoe mecto todek» (I'MT). Omnpenensts
OMCCEeKTPHUCY YIJIa U CEpEAMHHBIN NeprneHauKymsp k orpesky kak ' MT. [Tonb3oBaThest
nonsatueMm I MT nipu nokasaTenbCTBE reOMETPUYECKUX YTBEPKIACHUN U IIPU PEILICHUU
3a1a4.

Biagere NOHATHEM KacaTelnbHOW K OKPYXHOCTH, IIOJIB30BATBHCS TEOPEMOM
O NEPIEHIUKYISIPHOCTH KacaTeJIbHOM M paauyca, IPOBEJEHHOIO K TOYKE KacCaHUS.
Jloka3pIBaTh pPABEHCTBO OTPE3KOB KAacaTelIbHBIX K OKPYKHOCTH, IPOBEIEHHBIX
U3 OJIHOW TOYKH, ¥ IPUMEHSTH 3TO B PELIEHUU T'€OMETPUUECKUX 3a/1a4.

Jloka3piBaTh M MPUMEHSTh MPOCTEUIINE TE€OMETPUYECKHE HEPABEHCTBA,

ITIOHUMATh UX HpaKTI/IIIeCKI/II\/’I CMBICIJI.

[IpenmeTHbIE pE3yNbTAThl OCBOEHHUSI MPOrpPaMMbl Y4EOHOrOo Kypca K KOHILY
oOydenus B 8 KJjacce:

[loHnmMarh ¥ UCHOIB30BaTh NPEACTABICHUA O PACIIUPEHUN YHUCIOBBIX
MHOKECTB.

CB0oOOAHO OlEepUpOBaTh MOHATUSMU: KBAJIPATHBIA KOPEHb, apuMETHUECKUI
KBaJ[paTHbIA KOPEHb, UPPALMOHAIBLHOE YHWCIIO, HAXOAUTh, OLICHWBATh KBAJIPATHBIC
KOPHH, UCIOJIb3Yys MPU HEOOXOJUMOCTH KAJIbKYISATOP, BBHIMOIHATH MPEOOpa3oBaHUs
BBIPAXECHUH, COAEPXKAIIUX KBAJIpAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTe HayajabHbIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YUCEN /I CPaBHEHMs, OKPYIJICHHsS] U BBIUMCICHUHN, M300paKaTh JCHCTBUTEIIbHBIC

YyCila TOYKaMU Ha KOOPAUHATHOU IIPSIMOU.
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Hcnonp3oBaTh 3amucH OOJBIIMX M MaJbIX YHUCENI C MOMOIIBIO JECSITHYHBIX
npobeir u creneHerd uucna 10, 3amuceiBaTh M OKPYIJISITH YHUCIIOBBIE 3HAUEHUS
pEaIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM M3MEPEHHIA.

CB0OOAHO OonepupoBaTh MOHATUEM OCTaTKa IO MOYJIIO, IPUMEHSATH CBOMCTBA
CpPaBHEHHMI MO MOIYNIO, HAaXOJUTh OCTAaTKA CYMMbl U MPOM3BEICHUS MO JAHHOMY
MOZYJIIO.

HaxomuTe pomycTUMble 3HAUYE€HHS] MEPEMEHHBIX B JPOOHO-pAllMOHATBHBIX
BBIPAKCHUSX.

[IprMeHsATh OCHOBHOE CBOMCTBO PAallMOHATILHOM IPOOH.

Boinonuate npuBefeHue anreOpandeckux Apodeil k o0lieMy 3HaMeHaTelto,
CIIO)KEHHUE, YMHOXKEHHE, JIEJICHUE alIreOpandecKux ApoOeil.

BoINoNHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIUOHATBHBIX BBIPAKEHUH.

[IpumeHsATh TpeoOpa3oBaHUsl BBIPAKEHUN Ui PEIICHUs pa3IWyHbIX 3a]ad
13 MaTEMATHUKU, CMEKHBIX MTPEAMETOB, U3 PEATBHON TPAKTUKHU.

[IpumMeHsATh TOHSATHE CTENEHW C LEeJIbIM IOKA3aTejeM, BBIIOJHATh
npeoOpa30BaHus BEIPAXKEHUN, COJEPKALUX CTEIICHH C LEIbIM IIOKa3aTeleM.

HaxomuTpe nomycTuMble 3HaU€HUSI IEPEMEHHBIX B BBIPAKEHUSX, COACPKAIINX
apudmeTUecKue KBaipaTHbIE KOPHHU.

Boimonuare npeoOpa3oBaHusl HUPPALMOHATIBHBIX BBIPAXKEHUM, HCIONIb3Ys
CBOICTBA KOPHEM.

Pemars 1po6HO-palinoHaIbHbIE YPaBHEHUS.

Pemiarb nuHEWHBIE ypaBHEHUS C MapaMeTpaMy, HECIO0KHBIE CHUCTEMBbI
JIMHEVHBIX YPABHEHUH C MMApaMETPaAMHU.

[IpoBOIUTE HCCIENOBAHMS YPAaBHEHWW M CHCTEM YPAaBHEHUMN, B TOM YHCIE
C IPUMEHEHHEM IpadUUECKUX NpeCcTaBlIeHul (yCTaHABIMBAaTh, UMEET JIN YPAaBHEHUE
WINA CUCTEMa YpaBHEHUHN pEUIeHusl, €CIIM UMEET, TO CKOJIBbKO, U IIpoUee).

[lepexoauTh OT CIOBECHOW (QOPMYIUPOBKH 3a7aud K €€ anreOpanvyeckoi
MOJEIM C TIIOMOIIBIK0 COCTABJEHUS YPAaBHEHHsSI WM CHCTEMBI ypPaBHEHUH,

HHTCPIPETUPOBATE B COOTBETCTBHU C KOHTCKCTOM 3a/lauun HOqueHHBIﬁ pE3yIbTaT.
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[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHMS, OLICHKH, PEIlaTh
JVHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CHUCTEMBI, AaBaTh Ipa)UUECKYIO
WJUTIOCTPALIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

[lonnMate U WCMONB30BaTh (YHKIIMOHATBHBIE TIOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUCHMS), ONPEAeNATh 3HaueHWe (QYHKIUMU IO 3HAUYCHUIO
aprymMeHTa, onpeaessTh CBOMCTBA (GYHKIMH MO €€ rpaduky.

Crpoutb rpaduku GyHKIUNA, OMUCHIBATH CBOMCTBA YUCIOBOM (DYHKLHHU IO €€
rpaduxy.

Pacno3HaBatb  OCHOBHBIE BHJIBI  YETBIPEXYrOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCSl MX CBOWCTBAMM TpPU PEIIEHWH TE€OMETPUUYECKUX 3ajad. Paznmnuath
IIPU3HAKK U CBOICTBA MapajuiesorpamMmma, poM0a 1 NpsAMOyrojbHUKA, JOKa3bIBaTh UX
Y YBEPEHHO MPUMEHSATh IPU PELLICHUU T€OMETPUUECKUX 3ajau.

Pacno3naBath 1EHTpaIbHO-CUMMETPUYHBIE (UIYpbl M HCIONIB30BaTh HX
CBOMCTBA IIPU PEILICHUU 3a7au.

Brnagers mnoHsATHAMHM TOAOOMS TPEYroJabHUKOB, KOd(PdUIMEHTa T0100us,
COOTBETCTBEHHBIX JJIEMEHTOB MOAOOHBIX TPEYroJbHUKOB. VIMeTh mnpeacraBieHue
0 mpeoOpa3oBaHUM NOA00MS W O MOAOOHBIX (urypax. Ilosb3oBarbecs mMpu3HaKamMu
nofo0usi TPEYroJbHUKOB IMPH PEIIEHUH TeoMEeTpUuYeckux 3anad. JlokasbiBaTh
U TIPUMEHSTH OTHOLICHHS MPOMOPLUHUOHATLHOCTH B MPSMOYTOJIBHBIX TPEYroJbHUKAX.
[TpumeHATh o100KE B MPAKTUUECKUX 3a7auax.

BeiBomuTe W WCMONB30BaTh  mpocTeimue  (GopMynbsl Ui TUIOIIAAH
TPEYroibHHKA, TMapajenorpamMmma, pomba W Tpameuud. Beraucnars (pa3nudHbIMU
crioco0amu) TIONIAAb TPEYrOJbHUKA U TUIOIIAAN MHOTOYTOJIBHBIX GUTYp (IOTIB3YSICh,
r7ie HeoOXOANUMO, KaJbKYIATOPOM). 3HATh OTHOIICHUE TUIOMIA el MOJT0OHBIX (PUryp
Y TIPUMEHSATH TIpY pelieHnu 3aa4d. [[puMeHsATh momydeHHbIe YMEHHUS B IPAKTUY €CKUX
3ajjavax.

[IpuMeHATh TMOJydYE€HHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTh MaTeMaTHYeCKUe
MOJIEeNH Ui 3a7iad peajibHOW >KM3HU U MPOBOJUTH COOTBETCTBYIOUINE BBIYMCIICHUS
C TMpUMEHEHHEM TNoA00us U TPUTOHOMETpUU (TOJB3YACh, TI/A€ HEOOXOAMMO,

KAJIbKYJISITOPOM ).
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[IpenmeTHbIe pe3yabTaThl OCBOEHHS IMPOrpaMMbl y4EOHOro Kypca K KOHILY
oOydenus B 9 kJacce:

CBOOOHO omepupoBaTb MOHATHSAMHU: KOPEHb N- CTENEHU, CTENEeHb
C pauMOHAJIBHBIM ITOKA3aTEJIEM, HAXOAUTh KOpPEHb N-H CTENEHH, CTEIEHb
C pauMOHaJbHBIM IOKA3aTeleM, HCIONb3Yysl NPH HEOOXOOUMOCTH KalbKYISATOD,
MPUMEHSTH CBOMCTBA KOPHSI N-i CTENEHU, CTENEHH C pallMOHAIbHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh MOHSATUE MHOXKECTBA JIEWCTBUTENBHBIX YMCEN IMPU PEHICHUU
3aJ1a4, MPOBEACHUN PACCYKICHUM U 1OKA3aTENbCTB.

CpaBHUBAaTb M  YHNOPSAOYMBATH  JIEWCTBUTENBHBIE YHUCIA, OKPYIJIATH
JNEUCTBUTEIbHBIE YWCIA, BBINOJIHATH NMPUKHUAKY pPe3yJabTaTa BBIYMCICHHM, OLIEHKY
YHUCJIOBBIX BBIPAKECHHIA.

CBOOOJIHO ONEpUPOBATH MOHATHEM KBaJAPATHOI'O TPEXWICHA, HAXOAUTh KOPHU
KBaJIpaTHOT' O TPEXWICHA.

PackiiagpiBaTh KBaIpaTHBIN TPEXWIEH HA JIMHEWHBIE MHOXKUTEIIN.

PemaTp HecnoXKHbIE KBaAPATHBIE YPABHEHMS C IAPAMETPOM.

PemaTe HeCOXKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUN C TapaMETPOM.

[IpyMeHsATh METOJbl PaBHOCUIBHBIX MPeoOpa3OBaHMM, 3aMEHbI MEPEMEHHOM,
rpauueckoro MeTo/ia Npu pelieHuy ypaBHeHui 3-il u 4-if cteneHei.

Pemate ypaBHEHHUs, HEpaBEHCTBA W UX CHCTEMbl, B TOM YHCIE
C OTPaHUYEHHUSIMU, HAIIPUMED B LIEJIBIX YHCIIAX.

IIpoBOIUTE HCCIIENOBAaHUS ypPAaBHEHUM M CUCTEM YPaBHEHHMM, B TOM YHCIIE
C MpUMEHEHHEM rpauuecKux mpeAcTaBIeHUH (YCTaHaBIMBATh, UMEET JIU YPaBHEHHE
WIM CHCTEMA YPAaBHEHUI PELIECHHUS, €CITU UMEET, TO CKOJIbKO, U MIPOYEE).

Pemiath TEKCTOBBIE 33/1aun anreOpanvyecKuM CrocoOOM.

Hcrnons30BaTh ypaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI I COCTABJICHUS
MaTeMaTU4eCcKOd MOJEIM pealbHOW CUTyalud WIM IPUKIAJHOW  3a/1ayu,
WHTEPIPETUPOBATH MOJYYEHHBIE PE3YyJIbTAThl B 3aJJaHHOM KOHTEKCTE.

CBOOOIHO oOMEpUpPOBATh TMOHATUSIMHU: 3aBUCUMOCTb, (YHKIHUS, Tpaduk
byHKIIUKA, TpsSMas  MPONOPIMOHAILHOCTh, JUHEHHas  QYyHKIUSA, oOOpaTHas

MPOIMOPIIMOHATLHOCTb, MapaboJia, rurnepoosia, KyCouHO-3a/laHHas (PyHKITHSI.
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HccnenoBare (yHKIMIO MO €€ TpaduKy, yCTaHABIMBAaTh CBOMCTBA ()YHKLIMIA:
00JIacTh OIpenesieHUsl, MHOXKECTBO 3HAY€HUM, HyIu (QYHKIUH, T[POMEKYTKU
3HAKOIOCTOSHCTBA, TPOMEXKYTKH BO3pacTaHUs U YObIBaHUS, YETHOCTh U HEYETHOCTb,
HauOoJbllIee U HAUMEHbIIee 3HaU€HUs1, aCUMIITOTHI.

PacniozHaBath kBaJpaTUUHYIO (PYHKIHMIO 1O (GopMyle, NPUBOAUTH ITPUMEPHI
KBaJIpATUYHBIX (PYHKIMH U3 peaibHOM KU3HHU, (PU3UKHU, TEOMETPHH.

OnpenensaTe nonoxeHue rpaduka KBaapaTUyHON (YHKUMM B 3aBHCHUMOCTHU
oT ee K03(h(PpUIIMEeHTOB.

Ctpouts rpaduk KBaapaTUuHOM (YHKIINH, ONMCHIBATh CBOMCTBA KBaIPAaTUIHON
dbyHKIMY 110 ee TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (QYHKITUH IS PEIICHUS 3a71a4.

Ha nmpumepe kBagparnyHoi  (yHKUMM CTpoUTh TIpaduk  (PyHKUIUHU
y = af(kx + b) + ¢ ¢ nomomrsro npeodpazoBanwmii rpaduka pyakuun y=Ff(x).

WnmocTpupoBaTh ¢ TOMOIIbIO IpaduKa pealbHYyI0 3aBUCUMOCTb WJIM MPOLIECC
M0 MX XapaKTePUCTUKAM.

CB0OOAHO OIEepUpOBaTh MOHATHUSAMHU: IMOCIEIOBATEIbHOCTD, apupMeTHIecKas
U TeOMEeTpHUYecKasi IPOrpecCU.

3amaBaTh IOCJENOBAaTEJIbHOCTH  pa3HbIMH  CIIOCOOAMU:  ONMCATEIbHBIM,
TaOJIMYHBIM, C TOMOUIBIO (POPMYJIBI N-TO YiIeHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIUMCIACHHS C  HCIONb30BaHWeM (GopMya N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MTPOrPECCUil, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4JIE€HbI IIOCIEIOBATEIbHOCTH TOYKaMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3a1aun, CBSI3aHHBIE C YHCIIOBBIMHU IOCIIEA0BATEILHOCTSMH, B TOM YHCJIE
3aJa4yl M3 pPEaTbHOM JKM3HU (C HCIOJIb30BAaHUEM KAIbKYJSATOpa, LU(POBBIX
TEXHOJIOTHH).

PacriozHaBath W NPUBOAUTH TNPUMEPhl KOHEYHBIX W  OECKOHEUHBIX
NOCJICIOBATENBHOCTEH,  OTPAaHMYEHHBIX  IIOCJIEI0BATEIBHOCTEH,  MOHOTOHHO

BO3pacTaoNnX (yObIBAOIINX) MTOCIET0BATEILHOCTEN.
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MmeTp MpencTaBlIeHne O CXOAUMOCTH IOCIEI0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOrPECCHH.

[IprumeHsATh METOA MaTEMaTUYECKOW MHIYKIMU MIPU PEUICHUU 3a/1a4.

Jloka3zpiBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, MPUMEHSITh HUX
JUTSL HAXOXKACHUS Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ),
MIPU PELLIEHUU T€OMETPUUECKUX 3a1a4. [ [puMeHsTh nony4eHHbIe 3HaHUSI TP PELLICHUN
MPAKTUYECKUX 3a]a4.

[IpuMeHATH TPUTOHOMETPHIO B 33/Ja4ax Ha HAXOXKIEHUE IUIOLIAU, BHIBOJHUTH
U BJAJETh TPUTOHOMETPUUYECKUMH (QOpMyJdaMH s IUIOMIAAM TPEYrojJbHUKA,
napasuiesorpaMMa, pomoOa, Tpameluu, BBIBOAUTH U MPUMEHATH Gopmyny ['epona
U GhopMyny Ui TJIOMIAAN BBITYKIIOTO YEThIPEXYroJIbHUKA.

MmeTp npencTaBiieHAe O TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaLUAX.

Hcnonp3oBatk TeopeMbl UeBbl 1 MeHemnas Ipu pelieHuu 3a1a4.

Hcnonp30BaTh TEOPEMBI O BIHCAHHBIX YIJaxX, yriaax MeExXAy XOopIaMu
(CekymuMM) U yrie MeXJy KacaTeJbHOM M XOpJOW MpU PELIEHUU T'e€OMETPUUYECKUX
3agad. Jloka3plBaTb W MPUMEHATH TEOPEMBI O IIPOM3BEIECHHM OTPE3KOB XOPI,
O MPOU3BEJECHUHN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJIbHOM.

BnageTts noHsiTHEM KOOPAMHAT Ha MJIOCKOCTH, PadOTaTh C ypaBHEHUEM MPSMOI
Ha TUIOCKOCTU. BnasieTh MOHATUAMH YIIIOBOro KO3 (UIIMEHTa U CBOOOJHOIO 4JICHA,
NOHUMATh MX TEOMETPUYECKUH CMBICI U CBA3b YIVIOBOIO KO3 uIMEeHTa
C BO3pacTaHWeM M YObIBaHHMEM JHMHEWHON (YHKIMH. YMETh pelaTh METOA0M
KOOpAMHAT 3a/aud, CBS3aHHBIE C NApPAUICIBHOCTBIO W MNEPIEHIUKYISIPHOCTHIO
IPSIMBIX, IEPECEUYEHUEM MPSMBIX, HAXOXKIECHUEM TOUEK IEPECCUEHUSI.

BelBoAUT, M BIaJETh YPaBHEHHEM OKPYKHOCTH. Fcmonab30BaTh METON
KOOPJIMHAT JUII HAXOXIEHUsA IEPECECUCHUM OKPYKHOCTEM M NpsMbIX. Brnaners
dopmynaMu pacCTOSHUS OT TOYKU JO MPsAMOW, IJIOUaAM MapajuiesiorpaMma
B KOOpJIMHATaX, UMETb MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. Ilonb3oBarbes
METOJIOM KOOpPAMHAT Ha IUIOCKOCTH, MPUMEHSATh €r0 MPU PEIIEHUH I€OMETPUYECKHUX
Y NIPAKTUYECKUX 3a1a4. [ [puMeHATs MeTO KOOPAMHAT B TPAKTUKO-OPUEHTUPOBAHHBIX

reOMCTPUYCCKHUX 3aJavax.

30



Brnagers moHATHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaThb Ha 4YHUCJIO, BJIAJACTh IpaBUJAMU TPEYroJIbHUKA U NapajuiesiorpaMMa.
Brnageth mpakTUYECKMMHM HWHTEPIPETAIUSAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCA
KOOpAMHATaMU BEKTOpa. Brasners ciioxkeHneM U BBIMUTAHUEM BEKTOPOB, YMHOKEHUEM
BEKTOpa Ha YHCIIO B KOOpAUHATAX.

Nmets mpencraBienre o 0Oasuce (Ha IIOCKOCTH). PackianbiBaTh BEKTOPHI
no Oasucy. PacknanpiBaTh BEKTOpPhl CHJI €  TIOMOUIBIO  MPOEHUPOBAHUS
U TPUTOHOMETPUYECKHX COOTHOIIEHWH. IIpuMeHATh MONy4YeHHbIE 3HAHUSA
B IPOCTEUIINX (PU3HUECKUX 3aauax.

Brnagers NOHATHEM CKAJSIPHOTO NPOM3BEIEHUS BEKTOPOB, IMOHUMATh €ro
Tr€OMETPUYECKUI CMBICI U YBEPEHHO IMOJb30BATHCS €r0 BBIPAXXEHUEM B JIEKAPTOBBIX
KOOpIMHATax. 3HaTh JUCTPUOYTUBHOCTb CKAJISPHOTO IPOU3BEJIEHUS U €ro CBS3b
C  mpoenupoBaHueM.  lIpuMeHATH  CKaXsipHOE  IMPOU3BEIACHUE  BEKTOPOB
JUIsl HaXOXKIEHUs JUIMH W YIVIOB. PemaTre reomMeTpuyeckue 3aladyd ¢ IOMOUIBIO
CKaJSIPHOI'O Tpou3BeAcHUs. VCIonb30BaTh CKaISIPHOE IPOM3BEIECHUE BEKTOPOB
B airedpandeckux U (PU3ndecKux 3agavax.

Brnagerh NOHATHSMU NPaBUIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYXHOCTH,
JUTMHBI YT OKPY>KHOCTH U paJIMaHHOW MEpHI YIJIa, BEIUUCIATH MJIOWAAb Kpyra U ero
yacteil. [lonumaTe cmbich uncna 7. [IpuMeHsITh NOMy4YeHHbIE YMEHHUS NPU pEelICHUN
IPAaKTUYECKUX 3a7ad. 3HaThb MCTOPUYECKUE CBEIACHMS OO0 W3MEPEHHM JJIMHBI
OKPY>KHOCTH H ILTOIAU Kpyra.

Nwmetp npeacrasieHue o mpeoOpa3oBaHUM IIOCKOCTH, O IBHKEeHUIX. Haxonute
OCH, UEHTPbl CHUMMETPUU (UTYp, LEHTPHl MOBOPOTA, HAXOIUTH KOMIIO3UIIUU
npocTedmux mnpeodpa3oBaHuil. [IpUMEHSITh OBUIKEHHUS IUIOCKOCTH TPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

[IpuMeHATh IOJIyYEHHBIE 3HAHHUS HA IMPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENM JUIA 3a]a4 peajbHOW XU3HHU U IPOBOJHUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM MOAOO0US U TPUTOHOMETPUUECKUX (PYHKUUN (MONb3YACh, TIe

HEO0OXO0JIMMO, KaJTbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
HaumeHoBanmue
Ne | pasnesioB u Tem Kypca | Koanuecrso ®opma padoThlI/XapaKTepPUCTHKA
. IIporpammHoe coaepxkanue
n/n BHEYPOYHOI 4yacoB AesITeJILHOCTH 00yYaro M Xcsl
AeSITeJIbHOCTH
1 Uucna v BEIYKMCIEHUS. 8 Pewienne 3agau moBbimieHHOM ciioxkHOcTH | MccaenoBarenbeckass padora: [€IMMOCTb M €€
JlenmumocThb Pemenue 3amaq Ha JETUMOCTD. CBOMCTBA.
ApudmeTrueckuit METOJ pemienus | JIuckyccusi: COOTHECEHUE THIIA 3aa4¥ U MOJCIIN.
CIOXKETHBIX 3a]1a4 CpaBHeHHE apu(METHUECKOr0 W anredpandecKkoro
METOJ1a pELIeHM 3a]1a4; JOCTOMHCTBA U HEOCTaTKH.
MaremMaTH4eckoe COpPEBHOBAHME — pEIICHUE
CIO’KETHBIX 3aJ1a4 pa3HbIMU METOJIaMU
2 | OceBas cummeTpust 6 @urypsl ¢ oceBoil cummerpueil. [Ipumeps! | McenenoBarenbeckass pabdora (B TOM  yuCle
CUMMETPHH B OKPY>KaIOI[eM MHUpe C HCIIOJIb30BAHUEM «MATEMaTUYECKUX MTaKETOBY).
ITocTpoenue MojeJiei (B TOM qucIie
C HCIIOJIb30BAHUEM «MATEeMaTUYECKUX MTaKETOBY).
IIpoekT: cuMMeTpHs B OKPYXKAIOILEM MUPE
3 | Anrebpandeckue 10 Crenenu, MHoroujieHsl, npeoOpazoBanue | [IpakTHKYM 1O pelieHuto 3a1ad.
BBIPAKCHUS MHOT'OYJIEHOB, IeUCTBUA ¢ MHOrowjaeHamu. | UccaenoBareabckasi padora: Kak HaWTH KOPEHb

MHorounen crangaptaoro Bujaa. CreneHb
MHOT'OYJIEHA.

Kopnu mMHorounena. HaxoxjaeHue KopHei
MHOT'OYJICHA.

JIoKa3aTenbCTBO TOKIECTB.

Paszubie

IOoAXOAbI K A 0Ka3aTCJIbCTBY

TOXKIECTB

MHOTrouJjieHa?
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MHOroyronsHuKH 12 Cymma  BHYTpeHHHX  yrioB  MHoro- | McciaenoBarenbckass pabdora (B TOM  yucle
Y TE€OMETPHYECKHE YTOJIbHUKA M BHEIIHUX YIJIOB BBINYKJIOIO | C HCIOJIb30BAHUEM «MATEMAaTHUECKUX IaKETOBY):
HEpaBEHCTBA MHOTOYTOJIbHHKA. F€OMETPUYECKHE HEPABEHCTBA.
CooTHoOLIEHNS MEKY CTOpOHaMH U yriaamu | [IpakTuKkyM 1o  pemIeHHI0  MPaKTUKO-OpUEH-
TPEyTOJIbHUKA. TUPOBAHHBIX 3a/1a4.
HepaBeHcTBO TpeyroyibHUKa. MopenupoBanne C IOMOIIBIO  MPOrPaMMHBIX
HepaBeHcTBO 0 1MHE JIOMaHOM. CPEnCTB
HepaBeHcTBO Mexay IepHeHIUKYJISIpOM
Y HAaKJIOHHOM.
PaccrosiHue ot TOUKHM 10 IpAMONR
OyHKIMHN 16 ITouck obnactu onpenenenus u MHoXkecTBa | MceaenoBaresbekasa padora (C MCIOIb30BAaHUEM
3HaYeHUH QyHKIUY. «MaTeMaTHYECKUX [AKETOB»): B TOM  4YHCIE
Hcnonb3oBaHue  pas3MyHBIX  CIIOCOOOB | CPaBHEHHME CBONCTB (QYHKIMM U HMX TIpadukoB
3a/laHus QYHKLHU. B 3aBHCHMOCTHU OT [1apaMeTpOB
Hcnonb3oBanue CBONCTB byHKIUH
JUId aHaiu3a TrpauKOB peajbHBIX 3aBHU-
cumocTell (Hynu (YHKIUH, TPOMEXYTKH
3HAKOIMOCTOSHCTBA (DYHKIINHU, TPOMEXKYTKU
BO3pacTaHuss M  yObBaHUS  (QYHKUIHH,
HauOosbllee M HaUMEHblIee 3HaYeHMs
GbyHKIIUN).
I'paduku, KycouHO-3a1aHHBIE PYHKLIUU
I'eomerpuyeckue Mmecra 6 B3aumnHoe pacnonoxeHne OkpyxHocTH | [IpaKTHKYM: NpakTUKO-OPHMEHTUPOBAHHBIE 3alayu

TOYCK

U IPSIMOM.

[Ipumepsl TE€OMETPUYECKUX MECT TOYEK
Ha MJIOCKOCTH.

MeTton reoMeTpuYecKUX MECT TOYeK
IIPY PELIEHUN FEOMETPUYECKHUX 3a1a4

Ha B3aUMHO€ PacroJIOKEHUE OKPYKHOCTH U MPSIMOH.
CamocTosiTesqbHOE OTKpbITHE: uTO Takoe [MT?
IIpakTukyMm 1o penieHuto 3agay Ha [MT
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7 | YpaBHEHHUS U CHCTEMBI
YpaBHEHHI

12

JluneliHble ypaBHEHUS M HUX CHCTEMBI.
Onpenenenne 4ucia KOPHEH JIMHEHWHOIO
YpaBHEHHUS.
Pemenue JMHEHHBIX YPaBHEHUH,
colepkalux 3HaK Mopayis. Pemenue
JIMHENHBIX YPaBHEHUH C IIapaMeTPaMH.

Pemenue cucrem JIMHEWHBIX YpaBHEHHMU

pa3HbIMU ME€TOAAMUA

CamocTosiTe/IbHOE OTKpPBITHE: JTMHEHHBIC
YpaBHCHUSA W HCPABCHCTBA C IMapaMEeTpaMu U HUX
CUCTEMBI.

HccaenoBaresbckass padora (B TOM  yucle
C UCIOJb30BAHUEM «MATEeMATHUYECKUX IAKETOBY):
JMHEHHBIE YPABHEHUS, COIECPKALIME 3HAK MOYJIA.
I[IpakTuKyM 1O pemieHuIo 3ajady: OT MPOCTOro
K CIIOKHOMY — PpEIIEHUE CUCTEM JIMHEHMHBIX

YPaBHEHMI pa3HbIMH METOJAMU.

MaremaTtnyeckoe COpPEeBHOBAHHME —  DEIICHHUE
MaTEeMaTUYECKUX 3a]a4 110 TEME
8 | Ioctpoenus 8 O6ocHOBaHMsI MpOCTEHIIMX NOCTPOeHUH, | Jlmckycens: Kakue 3aJadyd  MOXHO  PELIMTh
C MOMOIIBIO HUPKYJIS JTambl 3aJadyd Ha IIOCTPOEHUs, DPEIICHHE | C MOMOIIBI0 LUPKYIs M JmHednku? Kak pemarts
Y JINHEWKHU 3a7ad = Ha  IIOCTPOEHME  IUPKYJEM | 3ajady Ha nocrpoeHue? YUTo Takoe HcciiefoBaHUE
Y JIMHEHKOMN MIPU pEIICHUH 3a1a4¥ Ha TOCTPOCHHE?
IIpakTHKyYM IO pEeHIEHUIO 3a/1a4.
MaremMaTH4eckoe COpeBHOBaHHE — PELICHUE 3a/1a4
Ha IIOCTPOCHUE
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

34



8 KVIACC

HaunmenoBanue
Ne | pasgesioB u TeM Kypca | Koamuecrso ®opma padoThl/XapaKTePUCTHKA
. IIporpammHoe cogepkanue
n/n BHEYPO4YHOI1 4acoB AeITeJTbHOCTH 00y4arouxcst
AeATeJbHOCTH
1 | YUucna u BeruncCneHus 4 KBagpatHblil kopeHb. Beimmonnenue onepanuil | IIpakTukyM 1o pemeHuro 3aaad: OT IPOCTOro
C UPPaLlMOHAJIBHBIMU YU CIIAMU K CIIO)KHOMY
2 | AnreOpanueckue 4 JpoOHo-paninoHanbHble BeipakeHUs. Ctenenu. | [lpakTukyM 1o peuieHuio 3agad: OT MPOCTOro
BBIPAXEHUS BbinonHeHne  TOXIECTBEHHBIX IPEo0pas3o- | K CIOKHOMY
BAHUH pallHOHAJIBHBIX BBIPAKEHUN
3 | LlenrpanbHas 8 dopmynupoBKka ompeneneHus U jaokaza- | MccaenoBarenbckass pa6ora (B TOM UHCIIE
CUMMeETpUs TEJIbCTBO CBOMCTB LEHTPAJIbHO-CUMMETPUY- | C UCIOJIb30BAHUEM «MATEMaTHUYECKUX MaKETOBY):
HBIX QUTYD. CBOMCTBA I[EHTPAJIbHO-CUMM ETPUYHBIX PUTYD.
Jlenenne oTpe3ka Ha paBHble 4yacTd | [IpoekT: 1eHTpanbHas CUMMETpUsS B OKpY-
C MOMOIIBIO IIUPKYJIS U JIMHEHKU JKAIOLIeM MUpE.
CamocTosiTe/IbHOE OTKPbITHE: KaK BBIMOJIHUTD
JIeIIeHn e OTpe3Ka HAa  paBHBIE  YacTH
C IMOMOIIBIO TUPKYJISA U JINHEHKN
4 | YpaBHeHuUs 10 KBanpaTHble ypaBHEHMS. HccnenoBarennbckas padora: paBHOCHIBHOCTD

1 HCPpABCHCTBA

OmnpeneneHre paBHOCHIIbHBIX YPaBHEHUM.
IIpumeHeHrE CBOWCTB ypaBHEHHH C OJHOMN
IepPEMEHHOM.

OmnpeneneHrne KOJIMYECTBA JI€WCTBUTEIBHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS.

Pemenne npoOHO-paliioOHaIBHBIX YPaBHEHUH,
CBOJSAIIMXCS K JIMHEWHBIM WIN K KBaJIPaTHBIM
YPaBHEHHUSIM, UCIOJIb30BAaHUE METOJIa 3aMEHBI
IIEPEMEHHOM.

U CIIC/ICTBHE.
[IpakTHKYM 1O PElIeHUIO CIOKETHBIX 3a]1a4.
[IpakTUKYM MO pElIeHUI0 3aJad: OT MPOCTOTO
K CJI0)KHOMY — IpOOHO-pallMOHATIbHBIEC YPABHEHHUS.
HccnenoBarenbckass padora (B TOM 4Yucie
C UCIOJIb30BAHUEM «MATEMAaTUYECKUX MAKETOBY):
rpaduyueckas MHTepIpeTalus YpaBHCHUN C IByMS
NNEpEMCHHBIMU.

MopaenupoBaHme pa3IMUHbIX CUTYaLUN

35



Pemnienne TeKCTOBBIX 3a/ay aiareOpanyecKum
crocoOoOM: Mepexo]] OT CJIOBECHOH Qopmy-
JUPOBKH YCIIOBMS 3aJaud K ajlredpandeckon
MOJIEIM TIYTEM COCTAaBJICHUS YypaBHEHUS;
peleHue COCTaBJICHHOI'O ypaBHEHUS;
MHTEpIpeTaLus pe3yIbTaTa.

I'paduyeckast wuHTEpHpeTanus ypaBHEHHN
C IByMs IEpEMEHHBIMU

[IpeobpazoBanue BBenenue nonarus npeodpazoBanus mogoous | CamocTosiTeIbHOE  OTKPBITHE: 4YTO  Takoe
no1o0ust 1 TIOJIOOHBIX QUTyYp. npeoOpa3zoBaHue MOI00us?
CootHomeHus B Mogo0HBIX pUrypax HccnenoBarenbckasa padora (B TOM 4uCie
C UCIOJIb30BAHUEM «MATEMATUYECKUX MAKETOBY):
4TO Takoe (pakran’?
IIpakTHKyM 1O penieHuro 3a1a4
YpaBHeHUs Pewenne cucreM ypaBHEHH, B KOTOPbIX 0JHO | IIpakTHKYM 110 pelIeHUIO 3a/1a4.

U HEPAaBEHCTBA:
CHCTEMBI YPABHEHUM;
HEPABEHCTBA

W3 YPAaBHEHHUU HE SBISIETCA JIMHEHHBIM.
I'padmueckass  wHTEpmpeTamusi  pemieHus
YPAaBHEHHS C JABYMs MEPEMEHHBIMH U CHCTEM
YPaBHEHHH C IBYMs MEPEMEHHBIMU.

Pemenne HenMHEHHBIX HEPABEHCTB M UX
cucteMm. PelieHne HEpaBeHCTB, COAEpKAILUX
3HaK MOJYJIS.

N3o0paxeHue perieHuss HepaBeHCTBA C OAHOMN
NEpEeMEHHOW W CUCTEMbl  HEpPABEHCTB
Ha KOOPJWHATHOM MNPSIMOM, 3alUCh PELICHUS
C IOMOUIbKO CUMBOJIOB.

HepaBeHcTBO ¢ AByMS IepeMEHHBIMH.
I'padmuecknii  MeTOH  pelICHUS  CHUCTEM
HEPABEHCTB C IBYMS I1€PEMEHHBIMU

CamocTosiTeJibHOE OTKPbITHE: Tpadudeckas
UHTEPIpETALUsl PEUIeHUs] YpaBHEHUS C JBYMs
NEepPEeMEHHBIMU U CHCTEM YpaBHEHUH C IByMs
NepeMEHHBIMH.

[IpakTHKYM 10 pelIeHuIo 3a1a4.
HccnenoBarenbekasa padora (B TOM 4YuCHe
C UCIOJIb30BAHHEM «MATEMAaTUYECKHX MAKETOBY):
rpaduyecKuii METO/ pelIeHNs CHCTEM HEPaBEHCTB
C IBYyMSI IIEpeMEHHBIMU
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7 | JlokazaTenbcTBa
HEPaBEHCTB

OueHka 3HAYEHUS BBIPAKEHUS C MCIOJb-
30BaHHMEM HEPABEHCTB.

[IppumeHeHuEe CBOMCTB HEpPABEHCTB B XOJe€
pelieHus 3a1ad.

Omnpenenenre paBHOCHIIbHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

Pemrenre TEKCTOBBIX 3alad € ITOMOMIBIO
JINHENHBIX HEPABEHCTB C OJTHON TTEPEMEHHOM.
UccnenoBanue  JMHEMHOrO  HEpaBEHCTBA
C OJJHOU IIEPEMEHHOH € ITapaMeTpoM

IIpakTHyeckas padora: MOCTPOCHUE MOJEIEH —
HEPABEHCTBO KaK MOJIEIb PEabHON CUTYyalluH.

CamocrosiTesIbHOE OTKpbITHE: METObI
JI0Ka3aTeIbCTBA HEPABEHCTB.

MaremaTuyeckoe COpPeBHOBAaHHE — DEILICHHE
3aJ1a4 pa3HbIMU METOAaMU.

HccaenoBarenbckast padora: JMHEHHOE

HEPaBEHCTBO C OJIHOM MepeMeHHO! ¢ TapaMeTpoM

8 | IIpsimoyrosbHbIe 6 Jloka3aTenbCTBO cooTHOmEeHUH  Mexay | [IpakTHKyM 1O peleHu0 MNpaKTUKO-OpUEH-
TPEYTOJIbHUKH IIPONIOPLIMOHAIBHBIMU OTPE3KaMU B IPSIMO- | THPOBAHHBIX 3a7au.
YTOJIbHOM TPEYT OJIbHUKE. CamocTosiTeJIbHOE OTKPBITHE: YTO s 3HAIO
[IpumeHeHne COOTHOIIEHWH @pU PELIECHUH | MPO NPAMOYTOJbHBIA TPEyTrOIbHUK?
reOMETPUYECKUX 3a]a4 MaremMaTu4yeckoe COpPeBHOBAHHE — pEIICHHUE
3a/1a4 pa3HbIMU METOJaMU
9 | ®ynkuuu 4 ITouck obnactu ompeneneHust 1 MHOxecTBa | McceiienoBaresibckass padora (B TOM 4HCIe
3HaYeHUH QyHKIUY. C HUCIOJIb30BAHUEM «MAaTEeMAaTUYECKUX MAKETOBY):
I'papux  ¢ynkmum  k/X. @DyHkums Buzga | uccieoBaHue QyHKIUI.
(ax + b)/(cx + d) CamocTosiTe/ibHOE OTKpPBITHE: (YHKIHS BUAA
(ax + b)/(cx + d)
10 | YUucna u BBIYMCICHHUS: 10 @opmynupoBka ompeneneHus aenumoct | MccaenoBarenbekas padora: 1eMMOCTb.
JEeJIMMOCTh HalleJIo, YHCEJ, CPaBHUMBIX M0 JaHHOMY | CamocTOosiTe1bHOE  OTKPBITHE:  CpaBHEHHUE
MOJYJIIO. 10 MOZYJIIO.
BrinosHeHue 1eneHns ¢ OCTaTKOM. IIpoOJjieMHBI NPAKTHKYM: pEIICHUE 3a7ad
Jloka3aTenbCTBO M IPUMEHEHHE CBOMCTB | HA IIOUCK OCTaTKOB CyMMBbl M IIPOMU3BEIEHHS
CpPaBHEHUH 110 MOJYJIIO. 110 MOZLYJIIO.
Haxoxnenue ocTaTkoB cymMMbl M Ipou3- | MareMaTH4ecKoe COpPEeBHOBAHHE — pEIlIEHUE
BEJICHUS 110 JaHHOMY MOJYJIIO 3a/1a4 Ha JETMMOCTb U CPAaBHEHUE 110 MO JIIO
OBIIEE KOJIMYECTBO 68
YACOB ITIO ITPOI'PAMME
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9 KUIACC

HEpPaBEHCTBA U UX

CUCTEMBI

HaumeHnoBanue
Ne | paspesioB u Tem kypca | KoanuecrBo ®opma padoThI/XapaKTEePUCTHKA
. IIporpammHoe cogepkanue
n/n BHEYPOYHOI 4acoB AESITeJJbHOCTH 00y4ar0 M XCS
AeSTEeJbHOCTH
1 | YpaBHeHUS 12 bukBagpaTtHbie YpaBHEHUSI. Meronbl | CamocTosITE/IBHOE OTKpBITHE: peleHue
Y HEpaBEHCTBA: PaBHOCHJIBHBIX  TpeoOpa3oBaHUi, 3aMEHbl | ypaBHEHUM 3-il u 4-ii cTeneHex.
YpaBHEHUS, MIEPEMEHHOM, rpadu4ecKoro Meroga | IIpakTHKYMBI 1O peleHuro 3a1a4: OT IPOCTOro

IIPU pelICHUH YpaBHEHHUH 3-U U 4-if cTerneHei.

Pemrenne HCPaBCHCTB, COACPKAIIUX 3HAK

MOJYJISI.
HepaBenctBo ¢ 1ByMS IepeMEHHBIMH.

[Ipumenenue rpaduyeckoro MeToaa
pEUICHUs] CHUCTEM HEPAaBEHCTB C JBYMS

NEPEMECHHBIMU.
Pemenne apoOHO-pallMOHANBHBIX YpaBHEHUN
Y HEPABEHCTB.
IToctpoenue

rpaukoB YPaBHEHU,

B TOM 4YHCJIC C HCIIOJIB30BaAHUEM I_II/I(i)pOBBIX

pecypcoB.

I'padbmueckass  wHTEpHpeTanuss  peHIeHUs
YpaBHEHUSI C IByMs MEPEMEHHBIMU U CHCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
HccnenoBanmne CHCTEM HEJIUHEHHBIX
YPaBHEHMH C TapaMeTPOM.

PCH_IGHI/IG HCPABCHCTB C ABYMs1 NEPpEMCHHBIMU

U UX CUCTEM

K CJIO)KHOMY — TPOOHO-palliOHATbHBIC YPABHEHUS
Y HEpaBEHCTBA.

HccaenoBaTeibcKkue PadoOThI: pEIICHHE 3a7ad
C mapamMeTpamMu — aJreOpanyecKuM METOJIOM;
METOIOM (B TOM

rpaguuecKum BV () (S

C UCIIOJIb30OBAHHUEM «MATEMATUYCCKUX HaKeTOB»)
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Perienue
TPEYrOJbHUKOB

@opMyJIbl IPUBEACHHUS.

PemieHne mnpakTHYecKuX 3aJad4 € HCHOJIb-
30BaHUEM TEOPEMBI KOCHMHYCOB U TEOPEMBI
CHHYCOB.

@opmyna I'epona. @opmyna 1uomagu
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.
CooTHolIeHNS MEXKIY TPUT OHOMETPUIECKUMU
GYHKIUAMH.

[Ipocreiimme ¢popMynbl NpUBENEHUS U3 I'e€O-
METPUYECKUX COOOPaKEHUH.

Pemienne 3amad ¢ MCIOIB30BAaHUEM TEOPEM
KOCHHYCOB U CHHYCOB, HaXOXXIEHHE paguyca
OIMCAaHHON OKPYKHOCTH

IIpakTHKYMBI IO pELISHUIO 3a/1a4.
MaremaTu4yeckoe COpPeBHOBAHHE — DEIICHUE
reoMeTprUYeCKUX/TPAaKTUKO-OPUEHTUPOBAHHBIX
3aJa4 pasHbIMU METOJaMU

Anrebpanveckue
BBIPAXKCHHUS

CrerneHb ¢ pallMOHAJIBHBIM ITOKA3aTEIIEM.
Onpenenenre KOpHA N-l CTENEHU U CTENEHU
C PalMOHATIBHBIM ITOKA3aTENIEM.

[IpumeHeHue onepauuu H3BICYEHUS KOPHS
N-ii CTENeH!, UCTTOB3YSI TPH HEOOXOAMMOCTH
KaJIBKYJIATOP.

BrlunciieHne 3Ha4Y€HUs CTENEHU C PaLMo-
HAJIbHBIM [1OKA3aTEJIEM.

OueHka 3Ha4YeHUHM KOpHA N-H  CTeneHw,
3HAUYEHHUE CTENEHU C pPalMOHAJIBHBIM IIOKa-
3aTeJIEM LENbIMA YHCIAMU M JECITUYHBIMU
POOSIMHU.

CpaBHEeHHE U  YHOPSAOYMBAHHME  PpaLUO-
HaJbHBIX WM  UPpPALMOHAJBHBIX  YHCEl,
3allMCaHHBIX C MOMOILBIO KOPHS N-il CTEneHu,
CTENEHH C PallMOHAJIbHBIM IT0Ka3aTEJIEM.

IIpakTHKYM 1O pEIEHUIO 3aJad: OT MPOCTOrO
K CJIO)KHOMY.
MaremaTudeckoe COpeBHOBaHHE
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BrimoniHeHHEe  TOXIECTBEHHBIX Ipeoldpaso-
BaHUU BBIPAXKEHUM, COAEpKAIIUX KOPEHb N-U

CTCNIEHH,  CTENEHb C  palHMOHAJIbHBIM
IOKa3aTesieM
[TonoGue 10 Teopembl 0 mpousBeaeHUM OTpPE3KOB xoph, | CaMocTOATEIbHOE OTKpPBITHE (B TOM 4YHCIE
TPEYrOJIbHUKOB TEOPEMbI O TPOU3BEICHUN OTPE3KOB CEKYIHUX, | C UCIOJIB30BAHUEM «MATEMATUICCKUX TAKETOBY):
TEOpeMa O KBaJapare KacaTenbHOU, TeopeMbl | Teopembl UeBbl 1 MeHenasl.
UeBbl 1 MeHemnast. IIpakTHKYM IO pEHICHUIO 3a]1a4.
HccnenoBanne, B ToM uyucie ¢ nomouipio | [IpakTMKyM 10 IOCTPOEHHIO JMHAMUYECKUX
IU(PPOBBIX PECYPCOB, M3y4aeMbIX KOHOHIY- | MOJEIeH ¢ TOMOIIBIO IPOrPAMMHBIX CPEACTB.
pauui. HccaenoBaresbckass padora ¢ IOMOIIBIO
IIpumeHenne NaHHBIX TEOpEM IIPU PELICHUH | IPOrPaMMHBIX CPEICTB: TOMOTETHS U €€ CBOMCTBA
reoOMEeTpUYECKUX 3a/1ad.
3HAaKOMCTBO C TIOHATUEM T'OMOTETUHU, C €ro
IIPUMEHEHUEM, B TOM YHCJIE B NPAKTHYECKUX
CUTYaLHsIX
OyHKIIUN 10 [Tonstue «pyHKIUS». HccnenoBarenbckasa padora (B TOM 4YuCie

[IpumeHnenue CBOMCTB  (QYHKIMI:  HYIU
(GYHKIIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
byHKIIUY, IIPOMEXKYTKH BO3pacTaHus
U yObIBaHUS (DYHKIMM, YETHbIE M HEYETHBIE
¢byHkiuy, HauOonbllee M HauUMEHblIee
3HauyeHUs PYHKLUHU IPU PELICHUU 3a1a4.
[Toctpoenue rpagukoB GyHKIUN C TOMOLIBIO
npeo0pa3oBaHuil BUJa:

f(x) =f(x) + a; f(x) = f(x + a); f(x) - ki(x),
f(x) =1 x [), f(x) = [f(x) |

PacnosuaBanue CTEINEHHBIX

byHKIMIA
U TIOCTPOEHHUE 3CKHU30B I'PaMKOB CTEHNEHHBIX

C UCIIOJIb30BAHUEM «MATEMaTHYECKUX TTaKETOBY):
[loBenenne  ¢ykumm w  ee  rpaduka
B 3aBUCHMOCTH OT TTapameTpa.

IIpakTHKYMBI TI0 PEIIEHMIO 3a/1a4: IOCTPOCHHE
rpadukos Gyskmui y= VX ,y = Vx, y = | X |;
C TOMONIBI0 MpeoOpa3oBaHUl U IIpPOBEpKa
C UCIIOJIb30BAHUEM IIPOr'PAMMHBIX CPE/ICTB
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GyHKUMH C HaTypajJbHBIMU IOKa3aTeIsIMU
pa3HON YETHOCTH.

Hcnons3oBanne CBOWCTB rpadukoB
CTeTEHHBIX (YHKIOHH C  HaTypaJbHBIMH
MIOKa3aTeNs MM NIPY PEIICHUH 3a]a4.
[ocrpoenne rpaduxoB (yHkmmii y = +x,
y=Vx,y=|x|

MeTon KoopauHAT

[TapanienbHOCT U MEPHEHAUKYISIPHOCTH
MPSAMBIX (depe3 YriioBod Kod(hUIHEHT).
Haxoxnenue rmnepecedeHUl  OKPYKHOCTEH
U TOpAMBIX B  KoopamHatax. Dopmyna
paccTosHUS OT TOYKU A0 MPSIMONA.

[Tnomane mapamienorpaMmma B KOOpAMHATAX,
MOHATHE 00 OPUEHTUPOBAHHON IIOIIA Y.
[TpumeHeHne MeTO]a KOOPIUHAT B IPAKTHKO-
OpPHUEHTHPOBAHHBIX TE€OMETPUUYECKUX 3a7auax,
UCCIIEZIOBAHUE I PUIIOKECHHUS MeToza
KOOPJIMHAT B BBIYUCIUTEILHON MaTeMaTHKe
1 MHpOpMaTHKE

CamocrosiTeJibHOE OTKPbITHE: KakK pPELIUTh
reOMEeTPUUYECKYI0 3a7ayy C IMOMOIIBIO ammapara
anreopo1?

HccnenoBarenbckasa padora (B TOM yuCie
C UCIIOJIb30BAHUEM «MATEMaTHYECKUX IAKETOB»):
pelIeHne MPaKTUKO-OPUEHTHPOBAHHONW I€OMETPH -
YecKOoM 3a/1a4yil METO/I0M KOOP/IMHAT.
MaremaTuyeckoe CcOpeBHOBAHHE — pEIICHUE
reOMETPUYECKUX 3a/1a4 Pa3HbIMH METOIaMU

YucioBele
MMOCJIEIOBATEIHLHOCTH U
nporpeccuu

OmnpeneneHne BUIOB MOCIEN0BATEIbHOCTEN:
OrpaHUYEHHAsl IOCIEA0BATEIbHOCTh, MOHO-
TOHHO BO3pacTarouias (yopIBaro1as) nociaeno-
BaTelbHOCTh. llpencTaBieHne OECKOHEUHBIX
MEePUOANYECKUX TPpoOei B BUIe OOBIKHOBEHHBIX.
3HAKOMCTBO C  IOHATHEM  CXOJUMOCTHU
[I0CJIEI0BATEIbHOCTH, HAaXOXIEHUE CYMMBbI
OCCKOHEUHO YOBIBAIONICH TI'€OMETPHYUECCKOM
IIPOrPECCHUH.

[Ipumenenue  Mmeroma  MaTeMaTH4ecKOM
WHIYKITUU

HccaenoBaresbckasn pabora: MOBEICHUE
MOCJIENOBATENBHOCTEH — OT THUIIOTE3bl 0 JIOKa-
3aTENbCTBA.

Jduckyccusi Ha OCHOBe pelleHUusi 3a4ay:
spisiercs 11 MMMU yHuBepcaibHbIM?
CamocrositeqibHoe oTKpbiTHe: MMU — Meton
JI0OKa3aTelbCTBa: CyMMa  4IEHOB  IOCIENO-
BaTEJIbHOCTH.

IIpakTHKYM 110 pEIICHUIO 3a/1a4: 10Ka3aTENbCTBO
HEPaBEHCTB U J0Ka3aTeNbCTBO nenmumoctt MMU
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8 JIBMKEHNUS MIIIOCKOCTH 10 LentpansHass  cummerpusi.  LlenTpansHo- | UcciienoBaresnbckass padora (B TOM 4Hcie
cumMmerpuunble ¢urypsl. [loBopor. OceBast | ¢ HCIONB30BAaHHMEM HIPOIPAMMHBIX CpPEICTB):
CUMMETpHSI. Ourypsl, CUMMETPUYHbBIC | KOMIO3UIUS IBUKEHUI.
OTHOCHUTEIBHO HEKOTOPOH OCH. CamocrosiTeJibHOE OTKpPbITHE: (HOPMYIUPOBKA
[TapaiensHbIN IEPEHOC. BBIBOJIOB O CBOMCTBaX KOMIIO3ULIUN JBUKECHUMN.
IlonstTne npBuxkeHus u  ero  cpoucrsa. | IIpoekr: npeoOpa3oBaHus (IBUKEHMS)
PaBenctBo duryp. B UCKYCCTBE
[IposiBneHust  cUMMETpUM B IPUPOLE,
KHUBOIIHUCH, CKYJIBIITYpE, ApXUTEKTYPE.
Komno3zunmun JIBUKEHU I (mpocreiime
IIPUMEPBHI).
[IpumeHeHue B pelIeHUH TIEeOMETPHYECKUX
3a1a4

OBIIEE KOJIMYECTBO 68

YACOB 11O ITPOI'PAMME
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