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Pabouas mporpamma Kypca BHEYPOUHOM NEATENLHOCTH «TpymaHBIE BOMPOCHI
MareMaTuku. 7-9 kiacce» (nanee — [Iporpamma) BKIIIOUAET MOSACHUTEIBHYIO 3aMKCKY,
COJEp)KaHHE OO0y4YeHHUs, IUIaHUPYEMbIE€ pe3yJbTaThbl OCBOEHHUS IPOrPaMMBlI,

TEMATHUYCCKOC IIJIAHUPOBAHUC.

HOACHUTEJIBHAA 3AIINCKA

O0mas xapakTepucTuKa Kypca

Hacrosiiast pabogast mporpamMmMa Kypca BHEYPOUHOH nesaTebHOCTH « TpymHbie
BOMIPOCHI MaTeMaTUKH. 7—9 Kiacce» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU
denepanbHOrO TOCYAAPCTBEHHOIO0 00PAa30BaTEIbHOIO CTaHAPTa OCHOBHOT'O OOIIETO
obpazoBanusi (nanee — ®I'OC OOO) u HampaBlieHa Ha OpraHU3AIMI0 OOY4YEHUS
MaTeMaTUYeCKOMY COJIEP)KaHHI0, BBIXOJAIIEMY 3a pamku DenepaibHON paboueit
MpOrpaMMBbl 10 yueOHOMY npeameTy «MatemaTuka» (0a30Bblii ypOBEHB) OCHOBHOTO
obmrero odpazoBanus (naiee — OPII), ¢ yaeTom UCTIONB30BaHUS BUIOB ACSITEILHOCTH
OO0 yJarOIIMXCS, OTIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl YIUTHIBAINCH CIACTYIOMINAE TOKYMEHTHI:

— nucbMO MuHucTepcTBa npocsenieHuss Poccuiickon denepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBlI€HUH METOAUYECKUX PEKOMEHIANN
M0 OpPraHMW3allid BHEYPOUYHOW NEATEIHPHOCTH B paMKaX peaju3aiui OOHOBJICHHBIX
denepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIETO
¥ OCHOBHOTO 00111eT0 00pa30BaHMs;

— pacnopsokenue [IpaButenbctBa Poccuiickoit @enepanuu ot 19 Hosi0pst 2024 .
No 3333-p «O06 yTBEep»KIE€HUHM KOMIUIEKCHOTO MJIaHA MEPONPUSTHIN MO MOBBIIICHUIO
KauecTBa MAaTeMaTHYE€CKOr0 M €CTECTBEHHO-HAy4HOro OOpa3oBaHUSI Ha MEpPUOJ

10 2030 rogay.

AKTYaJILHOCTH Kypca

B ycnoBusx peanu3annu TakOW CTPATErMYECKOM 3aJayd, Kak JOCTHKECHUE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPaHbI, Mepej] MaTeMaTHYECKUM OOpa30BaHHEM
B UYMCJE IJIaBHBIX IIOCTABJIEHbl CJIEOYIOIIUE LEIU: PA3BUTHE TBOPUYECKUX
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U UCCIIEZIOBATEIbCKUX CIIOCOOHOCTEN OOydaroluxcs, UX IHOJArOTOBKA B IIPOLIECCE
oOydeHMs] MaTeMaThke K BbIOOpY Mpodeccuil, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX
M €CTECTBEHHBIX HAYK M TEXHOJOruh. Kak BaKHBIM KOIMYECTBEHHBIM IOKA3aTEllb
MOBBIIICHUSI UHTEpECa K MaTEMAaTHKE BBIJIETSETCS POCT KOJUYECTBA BBIMYCKHUKOB,
BBIOMPAIOIIMX HAa rOCYJapCTBEHHON MTOTrOBOM aTTECTAllMU 3K3aMEH MO0 MaTeMaTHKe
Ha TPO(UILHOM YPOBHE.

OcBoenne  mpeniaraemoir  IIporpaMMbl  CIIOCOOCTBYET — IMOBBILICHUIO
y 00ydJaronuxcsi YpoBHS MOTHBAIMA K W3YYCHHI0 MAaTEMAaTHUKH, K IMPOJIOLKEHUIO
n3ydeHus: marematuk B 10—11 kmaccax Ha yriryOJ€HHOM ypOBHE W OPUEHTHUPYET
Ha BBIOOp €IMHOrO TOCYJAapCTBEHHOIO HK3aMEHa IO MaTeMaTuke Mpo(UILHOTO
ypoBHs. Kpome Toro, ocBoenue npemnaraeMoro B [Iporpamme coneprkanus mo3BoiseT
paclIupuTh KpPyr pelIaeMblX MAaTEMATHYECKUX 3a7ad 32 CYET BKIIOYEHUS
MPOOJIEMHBIX, HECTAHJAPTHBIX 3aja4, 3a/a4 MPUKIAJHOTO XapaKTepa, BHIOJIHEHUS
HCCIIEIOBATEIbCKUX pabOT, B TOM YUCIIE C MEXKITPEIMETHBIM COJIEPKAHUEM, U3YUCHUS
JIOTIOJTHUTEIIbHBIX BOITPOCOB KaK TEOPETUUECKOT0, TAK M MPAKTUYECKOTO XapaKTepa.

IIpenycmorpennsie IIporpammoii BUIBI AECATEIBHOCTH — HWHAWBUAYAJIbHAs
Y TpYNIOBas NPOEKTHAas W MCCIENOBATENbCKasg AEATENbHOCTh — CIOCOOCTBYIOT
Pa3BUTHUIO TO3HABATENBHBIX, PETYISATUBHBIX M KOMMYHUKATUBHBIX YMEHHM
oOyuaromuxcs. IIporpaMMa COOTBETCTBYET HJAEE€ PACIIMPEHUS MPUKIATHOM
HaIPaBJICHHOCTU Kypca MaTeéMaTHUKd Ha YpOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHMS.
Peanmmzanus kypca CHOCOOCTBYET BBISIBJICHHIO TAJIAHTIMBBIX ¥ OJAapEHHBIX
00 yJaroIIMXCs, MOAIECP)KKE UX TATAHTOB M Pa3BUTHIO CIIOCOOHOCTEH.

B OGonpmmMHCTBE TEM Kypca MpEeAnoaraeTcsl BhIIOJIHEHHE UCCIEA0BATEIbCKUX
paboT. YueOHOe WHCCIEOBaHME IO MaTeMaTuke B 7-9 Kiaccax mpeanoJaraer
MOJIYUCHHE CYOBbEKmuU6HO HOBOTO Uil OOy4YarolIEerocs pe3yibTaTa W HalpaBiIEHO
Ha (OpMUPOBAHKE UCCIIEIOBATEILCKIUX YMEHUM: BbIJICIICHUE MTPOOJIEMBbI, OpPraHU3aIUs
U aHaJIM3 JIAHHBIX, BBIIIBIDKCHHE THUIIOTE3bI, TPOBEPKA TUIIOTE3bI, (POPMYIUPOBAHUE
BBIBOZIOB U IMPEACTABICHUE PE3YIbTaTOB HA TPAMOTHOM MAaTEMATHYECKOM SI3BIKE.

[Iporpamma mokeT OBITH BOCTpeOOBaHA OOYYAIONTUMUCSH, KOTOPbIE HUMEIOT

HHTCPEC K N3YUYCHUIO MATEMATUKHU, TOTOBATCS K YUACTHIO B OJIUMITHAAaX HIKOJIbHUKOB



I10 MaTCMAaTHUuKC 1 YFHY6H€HHOMy N3YYCHHUIO MAaTCMATHUKHU HAa YPOBHC CPCAHCTO O6IHCTO

oOpa3zoBaHusI.

Iesn u 321244 Kypca

Peanuzanuss BHEYPOUHON JESITEIBHOCTH SIBJISIETCSI HEOTHEMIJIEMOW YacThIO
oOpa3oBaTelpbHOrO  Tporiecca, obecreuynBas B TOM  YHUCIIE  BO3MOXKHOCTh
dbopMupoBaHus 00pa30BaTEIbHBIX MPOrpaMM PA3IMYHOTO YPOBHSI  CJIOKHOCTH
¥ HaNpaBJIEHHOCTH C Y4E€TOM 00pa30BaTeIbHBIX MOTPEOHOCTEH W CHOCOOHOCTEH
00y4aroIMXcs, BKIIOYAsi OJJapEHHBIX JECTEH.

Hear I[Iporpammbr  —  oOecrmeyuTh  WHIWBHAYAIbHBIE  MOTPEOHOCTH
OOyJamMXCsSs B WM3YYCHUH COACPKAHUS MATEMATHKH, BBIXOJAIIETO 3a PaMKHU
porpaMmMbl 0230BOTO YPOBHS.

3agaum xypca:

1. IloBblllieHUE YPOBHS MaTeMaTHUECKOM MOATOTOBKU 00 YJarOIINXCS, Pa3BUTHE
YCTOMYMBOTO MHTEpEca K yueOHOMY TpeameTry «MaTreMaTtukay.

2. PazBuTHe TBOPYECKUX CHOCOOHOCTEW, MPOCTPAHCTBEHHOIO BOOOpaKEHMSI,
TEOPETHUYECKOTO0 MBIIUICHUSI M MaTeMaTUYeCKOM HHTYUIIUM, YMEHUU pPaCCYX IaTh
JIOTUYECKU U aHAIIM3UPOBATh CUTYaIUU.

3. YraoyOnenue U 3akperyieHue 0a30BbIX 3HaHUM, (POPMUPOBAHKME YCTOMUUBBIX
HaBBIKOB PEIIEHUS HECTAHIAPTHBIX U OJMMITHAJIHBIX 3a7a4, OCBOEHUE HECTAHIaPTHBIX
MOAXOA0B U OPUTMHAIBHBIX PEIICHUI.

4. O3HaKOMJICHUE C JOMOJHUTEIIbHBIMU pa3/ielaMi MaTEMATUKH, BBIXOAIIIUMHU
3a paMKu 0a30BOr0 Kypca.

5. Bocniutanne CcaMOCTOSITEIbHOCTH, HACTOMYMBOCTH W OPraHU30BaHHOCTH
B XOJI€ PEIICHHUS CIOKHBIX 3a]1a4.

6. PazBuTre HABHIKOB KOMaHJIHOW pabOThI, JIPYXKECKOro CONEPHUYECTBA
Y 3710pOBOM KOHKYPEHIIMH CPEIN CBEPCTHUKOB.

7. IloaroroBka 00y4aromuxcsl K y4acTHIO B IIKOJIbHBIX, palOHHBIX, TOPOJCKHUX,
PETMOHAJIBHBIX, BCEPOCCUMCKUX OJMMIIMAJAaX, KOHKypcaX M COpPEBHOBAHUSX

I10 MaTCMaTHKE.



8. [loBbllIeHHE  ypOBHSA  TI'PaMOTHOCTM B  OOJacTH  MCHOJIb30BaHUS
«MaTeMaTHYECKHUX MAaKETOBY, 00ECIIEUYMBAIOLIUX aBTOMATU3aIUIO MPOLIECCOB MTOUCKA,
aHanu3a, oOpabOTKHU, co3maHus, nepeaadyu, Gopmanuzanuu (B BUIE CTAaTUYECKHUX
U IMHAMUYECKUX TpadUKOB, IMarpaMM U Ipoyei BU3yan3auii pe3yabTaToOB aHaIN3a
M MareMaTUYECKUX 3aKOHOMEPHOCTEW) B Ipolecce Y4eOHOM JesTeNbHOCTH
MIPU U3YYEHUU MATEMaTUKHU.

9. Pa3zButre TBOPUECKUX CIOCOOHOCTEM, TEOPETUUECKOT O MBILIICHHSI HA OCHOBE
UCTIOJIb30BaHMS LU (PPOBBIX MHCTPYMEHTOB (B TOM YHUCIIE «MAaTEMATHUYECKUX MTAKETOBY)
B 00lacTM MOJEIMPOBAHUS, WMHUTALMUM U HMHTEPOpPETalMd  aOCTPaKTHBIX
MaTeMaTU4YeCKUX OOBEKTOB U 00pa30B B BUE Pa3IMUHbIX BU3yaJIU3aluil (B TOM YUCIe
IIPOCTPAHCTBEHHBIX OOBEKTOB).

[IporpamMmma pa3paboTaHa ¢ y4yeToM peKOMeHaanui deaepaibHoil padodeit
pOrpaMMbl BOCUTaHUS. B 4aCTHOCTH, OHA YYUTBHIBAET MCUXOJIOIO-IIE€1arOrn4ecKue
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KaTErOpUH 00Yy4aroIINXCs.

Takum oOpa3zom, peanmsanus [lporpammbl  COAEHCTBYET MOMYyYEHHUIO
CIIEAYIOIINX PE3YIbTATOB:

— JOCTHXKEHHUE 00y4aroIUMHUCS TIIaHUPYEMBIX JIMYHOCTHBIX, METAPEIMETHBIX
U TpEeIMETHBIX Pe3yJbTaToOB, B T. Y. COOTBETCTBYIOUIMX YIJIyOJIEHHOMY YpPOBHIO
U3Y4YEHUS] MaTEMATUKHU;

— pa3BUTHE JIUYHOCTH 00y4aIOIMUXCs, (POPMUPOBAHUIO U YIOBIETBOPEHUIO UX
COLIMATIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

— CaMopcalin3anust O6Y‘I&I-OHIHXC$I qepe3 ydacTuc BO BHeypOLIHOI\/’I JACATCIIbHOCTH.

MecTto kypca B 00pa3oBaTeIbHOM Mpoluecce

Bo ®I'OC OOO pna o0s3aTenbHOrO OOy4YEHHs YTBEP)KIECHBI JBa YPOBHS
OCBOCHHUS pabovYMX MporpaMMm MO MareMaruke: 0a30BbIA M YriyOJICHHBIN, HauyWHAs
¢ 7 xnacca. ConmepxaHue MPOrpaMMbl MO MaTeMaTuKe (YIJIyOJEHHBI YpPOBEHbD)
HalpaBJI€HO Ha  YAOBJIETBOPEHUE TMOBBIIIEHHBIX 3alIpPOCOB  00ydYaroIIuxcs,

CTpeMSILUXCS K OoJiee Tiy0OKOMY OCBOCHMIO MPEAMETHBIX pe3ysibTaTtoB. [Iporpamma



Kypca BHEYPOUHOHM JAesaTeNbHOCTH «TpylnHble BONpPOCH MAaTeMaTUKHW» HallpaBlieHa
Ha pacIIMpeHHe 3HaHUM 00yJaromuxcsi 10 MaTeMaTHKeE JJIsl KJIAaCCOB € 0053aTeIbHbIM
0a30BbIM YPOBHEM OOYyUYEHUS MaTEeMaTHKE.

Temarnueckoe IUIAaHUPOBAHKUE B MPOrpaMMeE Kypca BHEYPOUHOU NeATEIbHOCTH
«TpynHble BONpPOCHI MaTeMaTUKW» COCTaBJIEHO TakK, YTO pacHpeaesieHue
COZIepKaTeNIbHbIX Pa3/ejOB B HEM CHHXPOHU3UPOBAHO C 00s13aTEIBbHOM MPOrpaMMOi
0azoBoro ypoBHA. Peanuszanusi cojepskaHusi mpeajaraercss B (opMax, OTJIMYHBIX
OT ypouHbIX. ClIelyeT OTMETHUTb, YTO IaHHBII KypC B OCHOBHOM IIIKOJIE BHICTPAUBAETCS
HE TOJIbKO HAa PpACIIMPEHUM MAaTEMATHYECKOro COJAepKaHUs 0a30BOro YpOBHS,
HO Y Ha TOBBIIIEHNU YPOBHS CJIOKHOCTH 3a]1a4, NPEAJaraéMbIX Ui PELLICHUS.

Pabouas mporpamma Kypca BHEYPOUHOM NEATENbHOCTH «TpyaHBIE BOIPOCHI
MaTeMaTUKW» TMpelHa3HaueHa i1 peanu3anuud B 7-9 Kijaccax M HalpaBleHa
Ha JIOCTH>KEHHE OOYy4aroNIMMUCS TUIAHUPYEMBIX pe3yibTaToB. [locienoBaTenbHOCTh
U3Y4EHUSI TEM Kypca COBNANACT IO BPEMEHUM C H3Y4YEHMEM Kypca MaTeMaTHKH
(ayireOppl U TEOMETPUM) OCHOBHOM IIKOJbI 0a30BOr0 YpOBHS, BCE TEMBbI
0 BO3MOXKHOCTH CHHXPOHU3UPOBAHbBI C 0A30BBIM KYpCOM MaTE€MaTHKHU IO KJIACCaM.
Tembl 1O anredpe U TEOMETPUU YEPENYIOTCSA, YTO IO3BOJSET MaKCHUMaIbHO
npUOIM3UTh X TIO BpEMEHU U3YUEHHUs K OCBOCHHIO 0a30BOr0 Kypca.

[Ipu peammzanuu IIporpamMmbl mepBasi 3aj1a4ya y4UTENs] COCTOMT B TOM, YTOOBI
cOo3/1aTh HEOOXOIMMBbIE YCIOBUSI JJI1 MPUOOPETEHUS U Pa3BUTHUSL YMEHUI, CBSI3aHHBIX
C IPOBEJICHUEM HCCIIEI0BAaHUI HAa MaTEMaTUUYECKOM coJepKaHuu. JlJis perieHns 3Ton
3agauu B [Iporpamme 0003Hau€HO MECTO U CHOPMYITUPOBAHBI TEMBI I IPOBEICHUS
UCCIIEA0BATENBCKUX Pa0OoT.

Bropas 3agada yunrens no peamsanuu [IporpaMMsl cBs3aHa ¢ BO3MOKHOCTBIO
CO31aTh YyCIOBUSA i OOpaOOTKM U MNPEACTaBICHHS HMHPOPMAUUU HAYYHOTO
cogepxaHust (B TOM 4YHCIE C MCIONb30BaHUEM UIU(GPOBBIX HMHCTPYMEHTOB)
IIPU  OPraHM3alli¥ WHAWUBUIYAIbHOWM W TPYIIIOBOM NPOEKTHOW JESATENBHOCTH.
Jlnst ycnemHoi peanu3aldd CLEHApUEeB IPOEKTOB PEKOMEHIYETCS HMCIOJIb30BaTh

NEPCOHATIbHBIE KOMIIBIOTEPHl C YCTAHOBJIEHHBIMH O(PUCHBIMU  MPOrpaMMaMH



U JoctynoM K cetd VHTepHET (Kak MHUHHMYM OJIWH KOMIBIOTED I KaKIOH
TPYIIIbI).

@opMBI  IEATEIBPHOCTH  OOYYAIOMIUXCS  MPEIYCMaTPUBAIOT  aKTUBHOCTH
U CaMOCTOSITENIbHOCTh, COYETAIOT WHAMBUIAYaJIbHYIO U TPYOINOBYIO paboTy,
OTJIMYAIOTCA OT YPOUHBIX Oo0Jiee MIMPOKUM HCIOIh30BAHUEM HCCIIEI0BATEIBCKOM
U TPOSKTHOW  JEATENbHOCTH, PEIICHHWEM HECTaHAApTHBIX 3amad W Jp.
CTpyKTypHUpOBaHHE TEMaTHYECKOTO IUIAHUpPOBaHUS B lIporpaMme COOTBETCTBYyET
MOPSZIKY W3YYCHUS DPA3ACIOB M TeM aireOpbl U T€OMETPUHM B OCHOBHOM IIIKOJIC
U TEeM CaMbIM O0O0ECTeUYMBACT TPEEMCTBEHHOCTh YPOYHOWM U BHEYPOUYHOU
JeSITeTLHOCTH.

Peamuzanus  [lporpammbl  mpeamonaraeT CcoYeTaHWE Pa3IUdHBIX  (hopm
IPYIIOBON paboThI (IMCKYCCHS; MaTEMaTHIECKOE COPEBHOBAHME; TIPAKTUKYM; BEIOOD
TEMBl TIPOCKTa, IUTAHUPOBAHHWE PabOT, pachpelesieHne pojei, B3aWMOOIIEHKa
IIPY BBITIOJTHEHUH TPYIIIIOBBIX IPOEKTOB U UCCIIECA0BAaHUHN ) U MHAUBUIYATbHOU pabOThI
(BBITTOTHEHNE WHAWBUAYAJIHHOTO HCCIICOBAHUS, B TOM YHCIIE C HCIIOIH30BAaHUEM
U(POBBIX WHCTPYMEHTOB; TPOBEJECHUE YCTHOTO OOOCHOBAHUSA TMPU PEIICHUU
HECTAaHJAPTHBIX 3aJad, 3aJad IOBBIIICHHOTO YPOBHS CIIO)KHOCTH, TIOCTPOCHHUE
MaTeMaTUYeCKUX MOJENe, WX WCCICJOBAaHUE; WHTEPIPETAIUs TMOTyYEeHHBIX
PE3yJIBTATOB MPHU PEIICHUH 334249 C MEKITPEAMETHBIM U MMPAKTHYCCKUM COJICPKAHUEM ;
MOWCK, WHTEpHpeTanus, npeoOpa3oBaHWEe ¢ TNPUMEHEHHE MaTeMaTHYeCKOU
uH(GOpPMAIIUU; CAMOCTOATEIHHOE OTKPHITHE HOBOIO MAaTEMaTHYECKOTo (akTa).
Hcnonp3oBanue Takux GopM pabOTHl TOMOTAET Pa3BUBATh Y 00 yJAIOIIHUXCS, C OJTHOU
CTOPOHBI, HAaBBIKM BOCTIPUATHS HOBOW HWH(OpPMAIMUA TPU Pa3IUYHBIX (opmax ee
MoJIayu, a C JIPYyro CTOPOHBI — AKTHUBHOCTb, CAMOCTOSITEIHHOCTh U CIOCOOHOCTH
Kk TBopuecTBY. OcBoenme [IporpamMMbl MOJDKHO MOMOJHSATH W pa3BUBATh 3HAHUS
U yMeHHUsl o0ydarmuxcs B 00JIacTU MaTeMaTUKH, OPUEHTUPOBATh X HA OOy4YeHHE
B CpeIHEW IMKOoJe B Kiaccax, MPeIyCMAaTPUBAIOIINX OCBOSHHUE MaTeMaTUKH
Ha YIIIyOJIGHHOM YypOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO NpOduUis, a TaKxke

CIIOCOOCTBOBATH COIUAILHOMY (DOPMUPOBAHUIO TMYHOCTH 00 YyUaOIINXCS.



[Iporpamma kypca paccuntaHa Ha 204 4daca B TEUEHHE TpeX JET 00ydeHUs
B 7-9 knaccax (68 yacoB B KaJOM KJacce) MpH IMPOBEJIECHUU 3aHATUNA OAMH pa3
B HENEMO 1O 2 AaKaJeMHYECKMX Yaca KaKJI0€ WIM JBa pa3a B HENEIO
no 1 akagemuyeckomy yacy kaxmgoe. LlenecooOpa3HbIM SBISIETCS YepelOBaHUE TEM
3aHATUH ¢ anreOpanyecKuM U FreOMETPUUYECKUM COJICPKAHUEM.

B 3aBuCMMOCTM OT KOHKPETHBIX YyCJIOBUW peamu3auuu IIporpammer
U KOJIMUeCTBa OOYYalolIUXCs OMYycKaeTcss (POpMUpPOBAHUE TPYIN U3 O0yUarOIIUXCS
Pa3HBIX KJIACCOB B Mpeenax 0JHOoU napaiuenu. [I[porpamma MOXET peann30BbIBATHCS
o0pa3oBaTeIbHON OpraHU3alMel CaMOCTOSATENBHO MO0 HAa OCHOBE B3aMMOCHCTBUS
C IPYTMMHU OPraHu3alsIMU, OCYIIECTBISIOUMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[To ycMOTpeHHMIO YYHUTEIsI HEKOTOPHIC 3aHSATHS MOTYT OBITh HCKIFOUCHBI
WJIM 3aME€HEHbI. PekoMenyeTcs BKIIIOUNUTh B [IporpaMmy pernoHanbHbI KOMIIOHEHT:
DKCKYpPCUM Ha MPEANPUATHS, B PETUOHAJIbHBIE MY3€HM, BY3bl TEXHHUYECKOMN
HAIMPaBJICHHOCTU JJI1 TIOBBIIICHUS HWHTEpPeca OOYYaIOIIUXCS K MPAKTUIECKOMY

U3Y4YEHUIO Mpodecchii, CBSI3aHHBIX C MAaTEMATUKOM.
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COILEPKAHUE OBYUEHUSA

7 KIIACC

Yucia u Bprunciaenus. Jleaumocrs

[lpuznaku nenumoctu: (GOpMYyITUPOBKAa M JIOKA3aTEILCTBO. Perienue 3amau
MOBBIIICHHON  CJIOXXHOCTM  HAa  JIEIUMOCTh.  PelieHWe  CIOKETHBIX — 3a1ay
apu(PMETHIECKUM METOIOM.

Hccneoosamenvckas paboma: NeIUMOCTb U €€ CBOMCTRBA.

OceBasi cummerpus
@urypsl ¢ 0ceBoii cuMMeTpue. [Ipumepsl cuMMETpUN B OKpYKaroIIeM MUPE.

Ilpoexm: cuMMETpUs B OKPYXKAIOIIEM MHUpE.

AJireOpaudecKkue BbIPaKeHUs

CreneHu, MHOTOWIEHBI, MpeoOpa3oBaHWE  MHOTOUYJIEHOB,  JICUCTBUS
C MHoOrowieHamMud. MHorowieH crtanjgaptHoro Buaa. CteneHb MHorouieHa. KopHu
MHorowieHa. Haxoxnenue kopHeid MHOrowieHa. J{oka3arenbCcTBO TOXKASCTB. Pa3Hbie
MOJX0/Ibl K JOKa3aTEJIbCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HAMTH KOPEHb MHOTOUJIeHa?

MHOroyroJibHUKH U reoMeTpruiecKre HePaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOTOYIOJIbHUKA WM BHEIIHHUX YTIJIOB BBIMYKJIOTO
MHOToyrojibHuka. COOTHOIIEHHUSI MEXIy CTOPOHAMM U YIJIaMd TPEYroJIbHHUKA.
HepaBenctBo TpeyronbHuka. HepaBeHCTBO 0 mimHe nomaHoi. HepaBeHCTBO Mexay
NEPIEeHIUKYIIIPOM U HAKJIOHHOM. PaccTosiHre OT TOUKH 10 MPSMOM.

HUccrnedosamenvckas paboma: TEOMETPUUECKUE HEPABEHCTBA.

DOyHKIMHA

[Touck oOmacTH oOmpeneneHuss W  MHOXKECTBA 3HAYCHHM  (PYHKIIMH.
Hcnonb30oBaHue pazauvHbIX crocoOoB 3anaHus (GyHkuuu. Mcnosnb30BaHUE CBOMCTB
byHKIMNA 171 aHanMM3a TpadUKOB pEaNbHBIX 3aBUCUMOCTEW (Hynu (QyHKIHH,

MIPOMEKYTKH 3HAKOIOCTOSIHCTBA (DYHKIIUU, TTPOMEKYTKH BO3pPACTaHUSI U YOBIBAHUS
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dbyHKIIMKU, HauOoJblllee W HauMEHbIllee 3HauyeHus (GyHkuuu). ['paduku, KycouyHO-
3aJJaHHbIC (PYHKIUU.
HUccnedosamenvckas paboma: CpaBHEHUE CBOWCTB (PYHKIMU U UX TpaQUKOB

B 3aBUCHUMOCTHU OT MapaMeTpOB.

I'eomeTpuuyeckure MecTa TO4YEK
B3anMmHOe pacnionoxeHue OKpyKHOCTH U IpsAMon. [Ipumepsl reoMmeTpruueckux
MECT TOYEK Ha IUIOCKOCTH. METOoI TIeOMETPUYECKMX MECT TOYEK I[PU PELICHUU

reoMCTpUYCCKHX 3a1a4y.

YpaBHeHUs U CHCTeMbI YPABHEHUH

JluHeliHble ypaBHEHHS U UX CUCTEMBI. OmpeaeneHne yncia KOpHEn JIMHEHOTO
YpaBHEHHS.

PemieHne nMHENMHBIX ypaBHEHUM, COAECpXKAIIMX 3HAK MonayJys. Pemenne
JMHEVHBIX YpPAaBHEHUW C IapaMmeTpaMu. PenieHue cucrteM JIMHEHHBIX ypaBHEHUU
Pa3HBIMU METOJAMH.

HUccnedosamenvckas paboma: TUHEWHbBIE YpaBHEHUS, COAEPKAILIME 3HAK MOYJISL.

IocTpoeHus1 ¢ MOMOWIbIO HUPKYJIS M JJUHEHKHU
OG6ocHOBaHUSI MPOCTEUINIMX MOCTPOSCHUM, ITambl 3aJlaud Ha TOCTPOCHUS,

pelIeHNE 3a/1a4 Ha TOCTPOEHUE LIUPKYJIEM U JIUHEUKOU.

8 KUIACC

Yucjaa 1 BbIYUCTCHUA

KBaapaTHbiil kopeHb. BrinonHeHue onepanuii ¢ uppaoHadIbHBIMU YU CIAMU.

AnredpanvecKkue BbIpPasKeHUsI
JpoOHo-parimonaibHbie BhipakeHus. CteneHu. BolmolHeHne TOXIeCTBEHHBIX

npeo6pasoBaHHﬁ PaluOHAJIBHBIX BBIpa)KeHHP'I.

LenTpasbHas cUMMeTpPUs

@opMyIMpPOBKAa ONpPENCIICHUS M J0KAa3aTelIbCTBO CBOWCTB IIEHTPAJIBHO-
CUMMETPUYHBIX PUTYD.

Jlenenue oTpe3ka Ha paBHBIE YACTH C IOMOILBIO IUPKYJISA U JIMHEUKHU.
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Hccneoosamenvckas paboma: CBOUCTBA IIEHTPAIbHO-CUMMETPUUHBIX (QUTYDP.

Ilpoexm: nieHTpaIbHAsi CAMMETPHS B OKPY>KAIOIIIEM MUPE.

YpaBHeHUSI M1 HEPABEHCTBA

Onpenenenne paBHOCWIBHBIX ypaBHEHHMU. [IpuMeHeHME CBOWCTB ypaBHEHUU
C oOonHOM mepeMeHHO. OmnpeneieHUEe KOJIMYECTBAa JCWCTBUTENIBHBIX KOpPHEU
KBaJpPaTHOTO ypaBHEHUs. Pelienre qpoOHO-paliMoHaIbHBIX YpaBHEHUN, CBOISIIIIUXCS
K JIMHEWHBIM WJIM K KBaJpPaTHbBIM YpaBHEHUSM, UCIIOJIb30BAaHUE METOAA
3aMEHbl TMepeMeHHON. PelleHne TEKCTOBBIX 3ajad aareOpanvyeckuM CHocoOOM:
nepexo]] OT CIOBECHOM (OPMYTUPOBKH YCIOBHUSA 3a/a4l K anreOpandeckol MOAeTn
IyTEM  COCTABJICHHWS  YPaBHEHHUS;  PEIIEHUE  COCTABICHHOTO  YpaBHEHHS;
WHTEpIpeTaus pe3yiabrata. [ 'padudeckas WHTEpHpeTanys ypaBHEHUU C JBYMS
MIEPEMEHHBIMH.

Pemienne cucremM ypaBHEHHiI, B KOTOPBIX OJHO W3 YPaBHECHHI HE SIBISETCA
nuHelHbIM. ['paduueckass UHTEpHpeTanust PpEIIeHUsT YpaBHEHUS C  JBYMS
MIEPEMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMU. PelieHne HelmMHEenHbIX
HEPAaBEHCTB M HMX CHUCTEM. PenieHne HEPABEHCTB, COAEPKAIIMX 3HAK MOIYJIS.
N3o0pakeHne perieHruss HepaBEHCTBA ¢ OJHOM IMEPEMEHHOM M CHCTEMBl HEPABEHCTB
Ha KOOPAMHATHOM NIPSIMOM, 3allUCh PELICHUS C IIOMOLIbIO CMMBOJIOB. HepaBeHCTBO
C IByMs MepeMeHHbIMU. ['padudeckuii METO/ pelieHUs] CHCTEM HEPaBEHCTB C IBYMS
MIEPEMEHHBIMM.

Hccneoosamenvckas paboma: paBHOCHIBHOCTD U CIEJICTBUE.

Hccneoosamenvckas paboma: rpaduyeckas HWHTEpIIpETallds ypaBHEHHUIN
C IBYMSI IEPEMEHHBIMH.

Uccnedosamenvckas paboma: rpapuuecKuil METOA PELICHUS CHUCTEM

HCPABCHCTB C IBYMS IICPCMCHHBIMMU.

IIpeoGpa3oBanue nmoaoous

[IpeobpazoBanue mompooust U noaoOHbie Gurypsl. COOTHOIICHHS B MOJOOHBIX

¢urypax.

HUccneoosamenvckasn paboma: 4to Takoe Gppakran?
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Jloka3aTe1bCTBA HEPABEHCTB

OneHka 3Ha4EeHUS BBIPAXKEHUS C UCTIOJIb30BAHUEM HEPABEHCTB.

[IprumeHeHne CBOMCTB HEPABEHCTB B XOJI€ PEIICHUSA 3a]1a4.

Onpenenenne paBHOCUIBLHBIX HEPABEHCTB.

Jloka3aTenbCTBO HEPABEHCTB.

PemieHrne TEKCTOBBIX 3ala4 C MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Uccneoosamenvckas paboma: NTUHEHHOE HEPABEHCTBO C OJHOW MEPEeMEHHOU
C ITapaMeTPOM.

Hccneoosamenvckas paboma: TAHEMHOE HEPABEHCTBO C OJHOM MEpPEeMEHHOMN

C MapaMeTPOM.

IIpsiMoyro/ibHBIE TPEYT 0JIbHUKH
Jloka3aTenbCTBO COOTHOLIEHUM MEXAY MHPONOPLUMOHAIBHBIMU OTpPE3KaMH
B TPSIMOYIOJIBHOM TpPEYTOJbHHUKE. lIprMeHeHne COOTHOMIEHHWI IpU pPELICHUH

IrcOMCTPHUYCCKHUX 3a1a4.

DyHKUUHT
[Tonck obnacTu ompeneneHus W MHOXKeCTBa 3HadueHWi (yHkiuu. ['paduk

bynakuuu k/x. @yaxuus suaa (ax + b)/(cx + d).

Yucjaa 1 BBIYUCIEHUS: ACJINUMOCTD

cI)OpMy.TII/IpOBKa onpcacicHua ACIUMMOCTH HaNCI0, 4YHUCCI, CPaBHHUMBLIX
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 IIPOU3BCACHHS 110 JAHHOMY MOAYJIIO.

Hccneoosamenvckas paboma: NeIUMOCTb.

9 KVIACC

YpaBHeHUsI M HEPABEHCTBA
bukBanparneie ypaBHeHUs. MeTOABI paBHOCHJIBHBIX TPEOOPA30BaAHUIN, 3aMEHBI
MEePEeMEHHOM, TPaPUIECKOro METO/Ia MPH PEIIEHUN YpaBHEHHM 3-il U 4-i cTeneHex.
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Pemienne HepaBeHCTB, colepKamux 3HaK wMonayns. HepaBeHCTBO ¢ JaByms
nepeMeHHbIMU. [IpuMeHeHne rpauueckoro MeTojaa pelieHHus CUCTEM HEPAaBEHCTB
C ABYMsI ITEpeMEHHBIMU. Perenne qpoOHO-paliuOHAIbHBIX YPABHEHHUI U HEPABEHCTB.
[Toctpoenue rpadukoB ypaBHEHHH, B TOM YHCJIE€ C HUCHOJIb30BAHUEM IHU(PPOBBIX
pecypcoB. IIpuBoauTs rpadMyecKyro HHTEPIPETALMIO PEUICHUSI YPABHEHUS C IBYMS
IIEPEMEHHBIMU U CUCTEM YPaBHEHUU C IBYMs NepeMeHHbIMU. VccnenoBanue cucrem
HEJIMHENHBIX YPAaBHEHUMN € 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 MCTOJOM.

Pemenne TpeyrojibHUKOB

®opMynbl TpuBeacHUs. PenieHne npakTUYECKUX 3ajad C HKCIOJIb30BaHUEM
TEOpPEMbl KOCHUHYCOB U TeopeMbl cuHycoB. @opmyna ['epona. dopmyna mioianu
BBITTYKJIOTO YEThIPEXYTrOJIbHUKA.

CooTHOIIEHUST MEXIy TpUroHOMeTpuueckuMu ¢yHkiusamu. [Ipocreiimme
dbopMyNibl TIPUBENICHHS W3 TEOMETPUYECKUX cooOpakeHui. Perenue 3amau
C WCIIOJIb30BAaHUEM TEOPEM KOCHHYCOB U CMHYCOB, HaXOXJEHUE pagnyca ONMUCAHHON

OKPY’KHOCTH.

AnredOpanyeckue BbIpasKeHUs

Crenensp ¢ palmoOHaIbHBIM MTOKA3aTEIEM.

Omnpenenenuie KOpHs n-i CTENIEHU U CTENEHU C PallMOHAIBHBIM MTOKa3aTeJIeM.

IIpumeHeHne omnepanuyu HW3BICYECHUS KOPHA 71-M  CTEIEHU, UCIIOJIb3Ys
MIPY HEOOXOIMMOCTH KAITLKYJISATOP. BhIUrcienre 3HaueHus CTETICHH C palliOHATbHBIM
nokazareiaeM. OlleHKa 3HAYEHUN KOPHS K- CTENEHW, 3HAYEHUE CTEICHH
C palMOHAIBLHBIM TIOKA3aTeNeM IeJIbIMA YUCIAMH U JECATUYHBIMU APOOSIMHU.
CpaBHEHHE W YNOPSJAOYMBAHME PAUUOHAIBHBIX W UPPALMOHAIBHBIX YMCEN,
3aIMCAaHHBIX C IIOMOILBIO KOPHS 71-1 CTEIIEHU, CTEIIEHU C PALMOHAJIbHBIM I10KA3aTENEM.
BrinosaHeHrne TOXIECTBEHHBIX MPEOOpPa30BaHUMN BBIPAKEHUN, COJEpKAIIUX KOPEHb

n-u CTCIICHH, CTCIICHD C PAllMOHAJIbHBIM ITOKAa3aTCIICM.
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IHonoOue TpeyroibHUKOB

Teopembl 0 TPOU3BEICHUH OTPE3KOB XOP/I, TECOPEMBI O TIPOU3BEACHNUN OTPE3KOB
CeKyIIMX, TeopeMa O KBajJpaTe KacareiabHOU, Teopembl YeBsl U MeHenas.
HccnemoBanne, B TOM 4YHCIAE C TOMOIIBIO MHQPPOBBIX PECYPCOB, H3y4aeMBbIX
koH(purypanuii. [I[ppumeHnenne TaHHbIX TEOPEM MPU PEIICHUH T€OMETPHUUECKUX 3a/1a4.
3HAaKOMCTBO C TIOHATHEM TOMOTETHH, C €ro IPUMCHCHHEM, B TOM YHCJC
B MIPAKTUYECKUX CUTYaIUSX.

Hccneoosamenvckas paboma (C HWCHOJb30BAaHUEM IPOTPAMMHBIX CPEICTB):

TOMOTETHUS U €€ CBOMCTBA.

DyHKIMHA

[Tonsatue «pynkuus». I[IpumeHeHue CBOWCTB (YHKUMIA: HYTd (QYHKIUH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKIIMH, IPOMEXKYTKH BO3PACTaHUsl U yObIBaHUS
GyHKIIMM, YeTHbIE W HEYETHbIC (PYHKIMU, HAUOOJbIIEe W HAWMEHbIEe 3HAUYCHUS
¢byHkuu npu pemeHun 3agad. lloctpoenue rpadukoB (yHKIMA C MOMOUIBIO
npeoOpa3zoBaHUi BUJA:

) =fx) + a; flx) = flx + a@); fx) = K, ) =f x ), fx) = | ) .

Pacno3naBanmne cTeneHHBIX (YHKIUHA H TOCTPOCHHE OCKHU30B TpaduKoB
CTETIEHHbIX (DYHKUMH C HAaTypaJbHBIMH TOKa3aTeJIMH Pa3HOM YETHOCTH.
Hcnonb3oBaHue CBOMCTB TpaUKOB CTENEHHBIX (QYHKUMHA C HaTypajJbHbIMU
TIOKA3aTeIAMH TIpH pemeHnH 3aaad. [locTpoerue rpadukos Gpyakumii y=+/x , y = Vx,
y=|xl|.

Uccnedosamenvckas paboma: moBefeHue GyHKUMM U ee  Trpaduka

B 3aBUCUMOCTH OT IIapaMcCTpa.

MeTtoa KoopaAMHAT

[lapannenbHOCT W NEPHEHAMKYJISPHOCTh  OPSIMBIX  (4epe3  yrjoBOWU
Kod(hduireHr).

HaxoxeHne nepeceueHnii OKpy»KHOCTEN U IIPSIMBIX B KoopanHaTax. @opmyna
paccTosHMs OT TOYKM A0 mnpsaAmoi. [Inomanes mnapamienorpaMma B KOOpAMHATAaX,

MOHSATUE 00 OpUEHTUPOBAHHOW MuIoMAAu. IIpuMeHeHne MeTona KOOpAMHAT
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B IPaKTUKO-OPMEHTUPOBAHHBIX  TI'E€OMETPUYECKMX  3aJadyax, MCCIECJOBaHUE
IPUIIOKEHUS METOIa KOOPJIMHAT B BRIUNCIUTEIHHON MaTEMaTHKE U MHPOPMAaTHUKE.
Hccneoosamenvckasa — paboma:  pelleHHE  NPAKTUKO-OPUEHTUPOBAHHOU

FGOMGTpH‘-IGCKOﬁ 3aa41 MCTOAOM KOOpAHHAT.

YucsioBble MOC/I€10BATEIbHOCTH U MPOTrPeccum

Onpenenenre BUIOB MOCIIEA0BATETLHOCTEN: OrPaHUYEHHAS [TOCIIEI0BATEIbHOCTD,
MOHOTOHHO Bo3pacTaroias (yObIBaroIias) mocienoBareabHOCTh. [IpeacraBienue
OCCKOHEUHBIX TIEPUOAMYECKUX JApoOeii B BHJE OOBIKHOBEHHBIX. 3HAKOMCTBO
C MOHATUEM CXOJMMOCTH TIOCTEI0BATEIIbHOCTH, HAXOXJACHUE CYMMbl OECKOHEYHO
yObIBarolleld reoMeTpuyecKko mporpeccuu. lIpuMeHeHne meroga MareMaTU4ecKOn
WHYKITUH.

Hccneoosamenvckass ~ paboma:  TOBEACHHE  IOCIENOBATEIBHOCTEN — —

OT THITIOTC3bI A0 JOKAa3aTCIbCTBA.

JIBUKeHHSI IJIOCKOCTH

Hentpansnas cummetpus. llentpanbHo-cummeTpuunbie ¢Gurypsl. [ToBopoT.
OceBass cumMmerpusa. DUTypbl, CHUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[MapannenpHbiii nepenoc. [lonsTue aBukKEeHUS U ero cBoiicTBa. PaBeHcTBO duryp.
[IposiBIEHWsT CUMMETPUM B TPUPOAE, KUBOIMKCH, CKYJIBOTYpE, APXUTEKTYpE.
KoMnoznumumu paBwxeHuil (mpocreimve mnpuMmepsl). IlpumeHeHue B penieHUU
r€OMETPUYECKHUX 3a/1a4.

Uccneoosamenvckas paboma (C UCHOJIB30BAaHUEM MPOTPAMMHBIX CPEACTB):

KOMITIO3UIIUS IBVKECHUH.
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IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM
AEATEJBHOCTH «TPYIHBIE BOITPOCBI MATEMATHUKN»

Peanuzanus nporpaMMsl Kypca BHEYPOUHOM ESITENBHOCTH « TpyIHBIE BOITPOCHI
MaTeMaTUKW»  HampaBlieHa Ha oOecrledeHue JOCTIDKEHHUS  00y4arolmuMUCs

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

JIMYHOCTHBIE PE3YJIBTATDI B uactu:

— MAaTPUOTHYECKOr0 BOCHMTAHUS: TMPOSBICHUE HHTEpPECa K MPOIUIOMY
U HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH; IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUAM
POCCUICKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTHYeCKOM IIKOJIbI, K UCTIOJIb30BAHUIO
ATUX JOCTWKEHUH B IPYrUX HayKax v MPUKIAIHBIX cepax;

— IPAaXJAAHCKOI0 M [yYXOBHO-HPABCTBEHHOr0 BOCIHMTAHHUA: TOTOBHOCTH
K BBITIOJIHEHUIO 00SI3aHHOCTEH rpakJaHUHA U pealiu3alliu ero Mpas; MPeCTaBICHUE
0 MaTreMaTUYeCKHX OCHOBaX (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Mpoleayp TpaXIaHCKOro oOliecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTH
K OOCYXICHHUIO STUYECKHX MPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAyKH; OCO3HAaHWE BAXKHOCTH MOPATBHO-ITUYECKUX IPUHITUIIOB
B JICATEIILHOCTH YYE€HOTO;

— TPYAOBOr0 BOCIUTAHHUSI: YCTAHOBKAa Ha AaKTUBHOE YYacTHE€ B pEIICHUU
MPaKTUUYECKUX 3aJad MaTeMaTU4YECKOM HalpaBI€HHOCTH; OCO3HAHUE BAXXHOCTH
MaTeMaTU4YecKoro oOpa30BaHUsS Ha TMPOTSHKEHUHU BCEW JKU3HU JJIS1  YCHEHTHOU
npohecCHOHATBHOU MEATeTLHOCTH W Pa3BUTHE HEOOXOAMMBIX YMEHHUI; OCO3HAHHBIM
BBHIOOp U TOCTPOEHHWE WHAWBUIYATHLHONW TPAEGKTOPUU OOpa3OBaHUS U KU3HEHHBIX
IJIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

— 3CTEeTHYECKOr0 BOCIHMTAHUA:  CIOCOOHOCTH K  OMOIMOHAIILHOMY
U OCTETUYECKOMY BOCHPUATHIO MAaTEMAaTHMYECKMX OOBEKTOB, 3a/ay, pPEIICHHH,
paccyXJIeHul; yMEHHUE BUJETh MaTeMaTUYECKIE 3aKOHOMEPHOCTH B UCKYCCTRE;

— IEHHOCTH HAYYHOr0 TO3HAHUS: OpUEHTAlUs B  JACATEIbHOCTU

Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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pa3BUTHA YEJIOBEKa, IPUPOILI M 0OIIECTBA; MOHUMAHNE MaTeMaTHUYECKOW HAYKU Kak
cdepbl UeT0BEUECKOM AeSTEIbHOCTH, STAIMIOB €€ Pa3BUTHUS M 3HAUUMOCTH ISl Pa3BUTHUS
IIUBWJIN3AIMH; OBJIQJICHHUE S3BIKOM MAaTEMAaTHKH M MAaTEMaTHYCCKOW KYyIbTYpOH Kak
CpPEICTBOM  TIO3HAHWA  MHpa; OBIAJCHUE  HAaBBIKAMU  HCCJIEIOBATEIhCKON
NEeATEeTbHOCTH;

— (¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUS KYJbTYPbl 3/10POBbA
U OMOIMOHAJBHOI0 OJIaromoJy4yusi: TOTOBHOCTh IPUMCHATh MaTEeMaTHYECKHE
3HaHUS B MHTEPECax CBOETO 370POBbs, BEACHHs 3I0pPOBOr0 00pa3a )KU3HU (310pOBOE
MUTaHue, COATAHCUPOBAHHBIA PEXXHUM 3aHATHA W OTAbIXa, peryisipHas (u3mdeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTh HaBBIKA PEQIICKCHH, TPU3HAHHE CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa JAPYroro 4eaoBeKa;

— JKOJIOTHYECKOT0  BOCHUTAHMS: OpHEHTalMsl  HAa  TNPHUMCHEHHUE
MaTeMaTUYeCKUX 3HAHWH IS PEIIeHUs 3a/1a9 B 00JJaCTH COXPAaHHOCTH OKPYXKaroIIen
Cpelbl; IJAHUPOBAHME TIOCTYNKOB M OIEHKAa HX BO3MOJXKHBIX TOCIEACTBUI
JUIA  OKPYXKAaIOILIeH Cpeabl; OCO3HaHWE TJI00AThbHOTO XapakTepa HSKOJOTHYECKHX
poOJIEM U ITyTEeH X PEIICHHUS;

— aJanTalui K W3MEHSIIOIIUMCS YCJOBHSAM COIHUAJIBHON W TPUPOTHOI
cpeabl: TOTOBHOCTh K JIEUCTBUSIM B YCIOBHUSX HEOMPEACICHHOCTH, TOBBIIICHUIO
YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHYCCKYIO ACATCIHLHOCTh, B TOM YHCIIC
YMEHHE YUUTHCS y IPYTUX JIOACH, TPUOOPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE
3HaHWs, HaBBIKK M KOMIIETCHIIMU M3 OIBITa JAPYTUX; HEOOXOAMMOCTH (OPMHPOBATH
HOBBIE 3HAHUS, POPMYIHPOBATH UICH, TIOHSATHUS, THIIOTE3bI 00 0OBEKTAX U SBICHHUSIX,
B TOM YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh NCPHUITUTHI COOCTBEHHBIX 3HAHUU
U KOMIIETEHTHOCTEW, IUIAHUPOBAaThH CBOE pa3BUTHE; CIIOCOOHOCTh OCO3HABATh
CTPECCOBYIO CHUTYallMi0, BOCIPUHUMATh CTPECCOBYIO CHTYaIlMI0 KaK BBI3OB,
TpeOYIONUN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS € JIeUCTBUS,
(bOopMyIMpPOBATh U OIICHUBATH PUCKHU U TTOCIICACTBUSA, (HOPMHUPOBATH OIIBIT;

— BOCHHMTAHMS WHGPOPMAINMOHHON KYJABTYpPbI: TIPOSIBIIEHWE HWHTEpeca

K HCIIOJB30BAaHUIO I_II/I(l)pOBBIX TEXHOJIOTUH AJs1 OIITUMH3AlMU ITPOLESCCOB IMOMCKaA,
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aHanu3a, oOpabOTKM, CO3JaHHUs, MepeJayd MaTeMaThuueckol wuHdbopMmanuu
1 BU3yaIM3allui MaTeMaTHYECKUX OOOOIIEHUM M pe3yJbTaTOB aHaIu3a; TOTOBHOCTh
K HWCIONB30BAaHUIO MHQPPOBBIX HHCTPYMEHTOB JJII  BBINIOJHCHHS  ydIeOHOU
NEATeIbHOCTA TPU HM3YYCHUH MATeMaTHKH; CIIOCOOHOCTh MPHUMEHSATHh IH(POBHIS
WHCTPYMEHTHI B YCIIOBHSIX peaHM3alldd Mep IO TPEIYMPEKISHUI0 BO3MOMXKHBIX
HETaTUBHBIX ITOCJICICTBUNA aKTUBHOIO M CHCTEMATHYSCKOIO0 MPUMEHEHHUS ITU(POBBIX

TEXHOJIOTUH B YU4EOHBIX LIEJISX.

METAIIPE/IMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUA

ba3zosvie nocuueckue oelicmeusi:

— BBIABISITh M XapaKTEPHU30BaTh CYHIECTBEHHbIE MPU3HAKW MAaTEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLIEHUI MEXY MOHATUAMH, (POPMYJIMPOBATH OIpPEIEICHUS
NOHATUN, YCTAaHABIMBATh CYUIECTBEHHbIM NpPU3HAK KIACCU(PUKALNUK, OCHOBAHUS
JUTsl 00OOLIEHUSI U CPABHEHUS, KPUTEPUH IPOBOJMMOI0 aHAIN3a;

— BOCIIpUHMMATh,  (QOopMyJaHpoBaTh M  HpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTEIbHBIE U OTPUIIATEIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

— BBISBJISATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS
B (akrax, MAaHHbIX, HAOMIOJEHUSIX U YTBEPXKICHUSAX, NpenjaraTb KpPUTEPUH
JUIS BBISIBJIEHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEYUH;

— JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHUH;

— pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHUW (IpsMble
¥ OT IPOTHUBHOT'0), POBOJUTH CAMOCTOSATENHHO JJOKa3aTeIbCTBA MATEMAaTUUYECKUX (DaKTOB,
BBICTpauBaTh apryMEHTalMI0, IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, PUMEHATh
METOJI MaTeMaTUYECKON UHIYKIINH, 0OOCHOBBIBAaTh COOCTBEHHBIE PACCYXKIACHHUS;

— BbIOMpaTh cnoco0 pelieHus y4eOHOM 3amayu  (CpaBHUBATH HECKOJBKO
BapUaHTOB pELLIEHUs, BbIOUpaTh Hanbosee MOAXOAAIIUN ¢ YUE€TOM CaMOCTOSATEIbHO

BbIJICJIEHHBIX KPUTEPHUEB).
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ba3zosvie uccredosamenvckue oelicmeus:

— HCHOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUM HMHCTPYMEHT IO3HAHUA,
(bopMyIMpoBaTh BOIIPOCBI, (bukcupyrome IIPOTUBOPEYHE, npoosemy,
CaMOCTOSAITETIbHO yCTaHAaBIMBaTh HCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

— TPOBOJUTH MO CAMOCTOSITETHHO COCTaBICHHOMY ILIaHY OSKCIICPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEXTY COOOM;

— CaMOCTOSATENLHO (HOPMYIMPOBATH O0OOIIEHUS W BHIBOJBI MO pe3yibTaTam
IOPOBEJACHHOTO  HAOMIONEHHUSA,  MCCIENOBaHMs,  JIKCIEPHUMEHTa,  OLICHUBATH
JIOCTOBEPHOCTD TMOJYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHHUIA;

— TMPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIJBUTaTh

IMPCAITIOJIOKCHUA O CI'0 Pa3BUTHUH B HOBLIX YCJIOBHAX.

Paboma ¢ ungopmayueri:

— BBISBJISTH HEJAOCTATOUYHOCTh M H3OBITOYHOCTh HWH(OpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJISl pEeIICHUS 33/1a4u;

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

— BbIOWpaTh (opmy mpencTaBiaeHUs HWHPOpPMAIMM W WJUTIOCTPUPOBATH
pelaemMbie 3a]a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 MX KOMOWHAIUSIMU;

— OLIGHWBATh HAJIEKHOCTh HHPOPMAIMH IO KPUTEPUSAM, NPEII0KESHHBIM

NI C(i)OpMYJII/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

— BOCHPUHHMMATh U (POPMYIHPOBATH CYKJIECHUSI B COOTBETCTBUH C YCIOBUSAMH
U LEeJISIMU OOILIEHUs, ICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaX, JaBaTb MOSACHEHUA IO XOAYy pEuIeHUus 3aJayi,
KOMMEHTHPOBATH ITOJIYYEHHBIN PE3YJIbTaT;

— B X0/i€ O0OCYX/IEHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMON TEMBI,

HpO6HCMI)I, pemaeMoﬁ 3a/la4d, BbICKA3bIBATh WJACHU, HALCIICHHLIC HA ITOMCK PCIICHUAI,

21



COIOCTABJIATh CBOM CYXKJIEHHUA C CYXKICHUSMU JIPYTUX YYaCTHUKOB JIMAJora,
OOHapYyXUBATh PA3IMUKUE U CXOJCTBO MO3UIIUNA, B KOPPEKTHOU hopme HopMyIupOBaTh
pa3HOIIacus, CBOU BO3PAKCHHUS,

— TIPENICTaBIIATh PE3yJIbTAThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa, CAMOCTOATENIHHO BHIOMpaTh ¢GopMaT BBICTYIUICHUS C YYE€TOM 3ajad
NPE3eHTallU U OCOOEHHOCTEN ayIuTOPHH;

— TIOHMMAaTh W HCIIONB30BaTh MPEUMYIIIECTBA KOMAHIHONW W WHIWBUyJTbHON
paboThl TpH pemieHuH Yy4eOHBIX MaTeMaTH4YeCKUX 3aJad, NPUHUMATh Iehb
COBMECTHOW JESITeNbHOCTH, IUIAHUPOBATh OPraHM3AlUI0 COBMECTHOW padoThI,
pacmpenensith BHABI pabOT, JOroBapUBAaTHCSA, OOCYXKAATh TPOIECC M PE3yibTar
paboThI, 06000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

— y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (0OCYXKJICHHS, OOMEH MHEHHM,
«MO3TOBBIC IMTYPMBD» W WHBIE); BBITOIHATH CBOIO YacTh PabOThI U KOOPAUHUPOBATH
CBOM JICUCTBHS C JPYTMMHU YJI€HAMH KOMaH/bI, OIEHHWBATh Ka4eCTBO pe3yjibTaTa
¥ KauecTBO CBOETO BKJIaJa B OOIIMN pe3yibTaT MO KPUTEPHUSIM, CPOPMYTHUPOBAHHBIM

Y4aCTHUKaMH BBaHMOﬂeﬁCTBHH.

PerynsiTuBHbIe YHUBeEpPcaibHbIEe YUyeOHbIe 1elicTBUSA

Camoopeanuzayus:

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

— CaMOCTOSITEJTLHO COCTAaBJIATH IUIAH, aJITOPUTM pEIICHUsS 3a1adyl (WU €ro
4acTh), BEIOUPATh CIIOCOO PEIICHUS C YUETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yIETOM

HOBOM HH(OpMAITUH.

CamoxoHmpon:
— BJAJETh CrIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yibTaTa

pelIeHHs] MaTeMaTUIEeCKOM 3a/1a4u, CAMOMOTHBAIUH U pediekcru;
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— MPEABUIIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PELIEHUM 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

— OLICHMBAThb COOTBETCTBUE pE3yJIbTaTa IEATEIBHOCTH ITOCTaBICHHOW LEIU
U YCJIOBHSIM, OOBSICHATH MPUYMHBI JOCTUKEHUS WM HEJOCTUKEHUS LU, HAXOUTh

OUIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IMOYUOHATIbHBIU UHMENTIEKN.
— BbIp@XaTh AMOIMU TMPU H3YYEHHUU MATEMaTUYECKUX OOBEKTOB U (DAKTOB,

JAaBaTb OMOIMOHAIIbHYIO OLCHKY PCUICHUA 3ada4U.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOEHHUSI MPOrpaMMbl Y4EOHOrO Kypca K KOHILY
oOydeHus B 7 kJiacce:

Hcnonp30BaTh MOHATHS MHOXKECTBA HATYPAJbHBIX YHCEJ, MHOXECTBA LIEIIBIX
YHCEJ, MHOYKECTBA PAIMOHAIBHBIX YHCENI TMPHU PEIICHUW 33/a4, MPOBEICHUU
PaCCYXJICHUH U JI0Ka3aTEJIbCTB.

[TornmaTh 1 0OBACHATH CMBICH MO3UIIMOHHOM 3aMMCH HATYPaJIbHOTO YHCIIA.

BreinmonHsATb, coueras YCTHbIE M THMCbMEHHBIE TPUEMBI, apudmeTnyeckue
JICUCTBUSI C PALMOHAJIbHBIMU YMCJIaMH, MCIIOJIb30BAaTh CBOWMCTBA YHWCENI W IpaBUiA
JNIEUCTBUI, TPUEMBI PALIMOHAIIBHBIX BBIYUCIICHUM.

BBINONHATE 1EUCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MMOKA3ATEISIMU.

HaxomuTh 3Ha4Ye€HUsT YHCIOBBIX BBIPAXKEHHM, COACPKAIMX PALUOHAIbHbBIC
qycia U CTENEHU ¢ HaTypalbHBIM TOKa3aTesieM, IPUMEHITh Pa3HOOOpa3HBIC CIIOCOOBI
M TIPUEMBbl BBIYHCIICHUS, COCTABJISITh W OICHUBATH YHCIOBBIC BBIPAKCHUS
IIPU PEIICHUH MPAKTUUECKUX 3aJ1a4 1 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OKpyrasiTh YKCHIA C 3aJJaHHOW TOYHOCTBIO, a4 TAK)KE MO CMBICTY MPAKTUYECKON
CUTYallMM, BBIMOJHATh TPUKUIKY M OILIEHKY pe3yJibTaTa BBIYUCICHUM, OIEHKY
3HQYEHUN YHUCIIOBBIX BBIPAKEHUW, B TOM YHUCIE MPU PEHICHUM MPAKTUYECKUX

3ajad.
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Periath TeKCTOBBIE 3a]aUl ApUPMETHUECKUM CIIOCOOOM, UCIOIb30BaTh TAOJUIIBL,
CXEMBI, YEPTEXKH, APYTUE CPELCTBA IIPEACTABICHUS JAHHBIX P PELICHUH 3a4a4.

Jloka3pIBaTh M NPUMEHATH NIPU PELICHUH 3a1a4 IPU3HAKH JEIMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIUMOCTHA CYMMBbI U TPOU3BEACHUS LIETBIX YUCEN.

PacknanpiBaTh Ha MHOYKUTENN HATYPAJIbHBIE YHCIIA.

CB0O0OOIHO OllepUpPOBaTh MOHATUSIMU: YETHOE YHUCIIO, HEYETHOE YHUCII0, B3AaUMHO
IIPOCTHIE YUCIIA.

HaxoauTts HanOonbmii 00U eIUTeNh M HaUMEHbIIee 00111ee KPaTHOE YHCe
Y WCIIOJIb30BATh UX IIPU PELICHUN 3a/1a4, IPUMEHATh AITOPUTM EBKIMa.

OnepupoBaTh MOHATUEM OCTATKA MO MOAYIIIO, IPUMEHSTH CBOMCTBA CPAaBHEHUI
10 MOAYJIIO.

Hcnonb3oBaTh anredpanyeckyto TEPMUHOIOTUIO U CUMBOJIMKY, PUMEHSTH €€
B IIPOLIECCE OCBOEHHUS yUeOHOr0o MaTepuaa.

Hcrnonp3oBaTe  NOHATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa30BaHUs BRIPAXKEHUM, JOKa3bIBATh TOXKIECTBA.

BbITIONIHATE 1€WCTBHS (CIIOKEHHUE, BBIYMTAHUE, YMHOXKEHUE) C OJHOUYJICHAMU
Y C MHOT'OUYJIEHAMHU, TPUMEHSATH (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS (KBapar 1 KyO
CYMMBI, KBaJpaT U KyO pPa3HOCTH, Pa3HOCTb KBaJpaToOB, CyMMa M Pa3HOCTb KyOOB),
B TOM YHCJIE JJI1 YIPOILLIECHUS BBIYUCICHUN.

CocraBiATh M pelIaTh JIMHEWMHOE YPABHEHHWE WJIA CUCTEMY JIMHEHHBIX
YPaBHEHHMU IO YCJIOBUIO 33Ja4M, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJYyYECHHBIA PE3YJIbTaT.

CrtpouTts rpapuku TMHEUHbIX QyHKIUH. CTpouTh rpadux GyHKIUHN y = |x|.

OnuceiBaTh C TMOMOIIBI0 (YHKIIMI H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, pACCTOSIHHE, II€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BPEMsI, 00beM padOoTBhI.

Haxonuth 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMEHTa.

[Tonnmate Tpaduyeckuii croco0 NpeACTaBICHUS M aHamu3a WHOOpMaIy,
U3BJIEKaTh M MHTEPHPETUPOBATHh MH(OPMALMIO U3 TPAPUKOB peajbHBIX MPOIIECCOB

W 3aBUCHUMOCTEM.
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Hcnonb3oBaTh CBOMCTBAa (QYHKUMH [uid aHaiu3a TIpaduKoOB peajbHBIX
3aBUCUMOCTEH (HYyAM (QYHKIMHM, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIUH,
MPOMEXKYTKM BO3pacTaHus M YyObIBaHUS (PYHKIMU, HauOOJIbIee M HaWMEHbIIEEe
3HaYeHUs (PYHKILIHH).

Hcnonbs3oBaTh TpapuKy Ui HCCIEIOBaHMS IMPOLIECCOB U 3aBUCUMOCTEM,
MIpU pelIeHUH 3aa4 U3 APYTruX y4eOHBIX IPEIMETOB U PEATbHON KU3HH.

Jenatb NPUKUAKY U OLUEHKY JMHEHHBIX WU YIJIOBBIX BEJIWYUH MPEAMETOB
B peajbHOM )XKU3HHU, pa3MEPOB MPUPOJHBIX OOBEKTOB.

Brnagers monsitueM «reomerpuueckoe mecto touek» (I'MT). Omnpenensts
OMCCEeKTPHUCY YIJIa U CEpeAMHHBIN NeprneHauKymsp k orpesky kak ' MT. [Tonb3oBaThes
nonsatueMm I MT npu noka3aTenbCTBE reOMETPUYECKUX YTBEPKIACHUN U IIPU PEILICHUU
3a1a4.

Bragetes NOHATHEM KacaTelnbHOW K OKPYXHOCTH, IIOJIB30BATBHCS TEOPEMOM
O NEPIEHAUKYISIPHOCTH KacaTeJIbHOM M pajuyca, IPOBEJEHHOIO K TOYKE KaCaHUS.
JloKa3pIBaTh pPABEHCTBO OTPE3KOB KAacaTelIbHBIX K OKPYKHOCTH, IPOBEIEHHBIX
U3 OJIHOW TOYKH, ¥ IPUMEHSTH 3TO B PELIEHUN T'€OMETPUUECKUX 3a1a4.

Jloka3piBaTh M MPUMEHSTh MPOCTEUIINE T'E€OMETPUYECKHE HEPABEHCTBA,

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

[IpenmeTHble PE3yNbTAThl OCBOEHHUSI MPOrpaMMbl Y4EOHOrOo Kypca K KOHILY
oOyueHus B 8 Kkiacce:

[loHnmMaTh W UCHOIB30BaTh NPEACTABICHUA O PACIIUPEHUN YHUCIOBBIX
MHOYECTB.

CB0oOOAHO OlEepUpOBaTh MOHITUSMU: KBAJIPATHBIA KOpPEHb, apupMETHUECKUM
KBaJ[paTHbIA KOPEHb, UPPALMOHAIBLHOE YHWCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOPHH, UCIOJIBb3Yys MpPU HEOOXOIUMOCTH KAJIBKYJSATOP, BBHIMOIHATH MPEOOpa30OBaHUs
BBIPAXXECHUH, COAEPXKAIIUX KBAJIPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTe HayajabHbIE NIPEACTABICHUS O MHOXECTBE JCHCTBUTEIIbHBIX
YUCeN /I CPaBHEHMsS, OKPYIJICHHsS] U BBIUMCICHUHN, M300paKaTh JCHCTBUTEIILHBIC

YyCJla TOYKaMU Ha KOOPAUHATHOU IIPSIMOU.
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Hcnonp3oBaTh 3amucu OOJBIIMX M MaJbIX YHUCENI C MOMOIIBIO JECSITHYHBIX
npobelr u creneHeld uucna 10, 3amuceiBaTh M OKPYIJISITH YHUCIIOBBIE 3HAUEHUS
pEaIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHIA.

CB0OOAHO OonepUpoBaTh MOHATUEM OCTaTKa IO MOYJIIO, IPUMEHSTh CBOMCTBA
CpPaBHEHHMI MO MOJIYNIO, HAXOJUThb OCTAaTKA CYMMbl U MPOU3BEICHUS MO JAHHOMY
MOZYJIIO.

HaxomuTe pomycTUMble 3HAUYE€HHMsS] MEPEMEHHBIX B JPOOHO-pAlMOHAIBHBIX
BBIPAKCHUSX.

[IprMeHsATh OCHOBHOE CBOMCTBO PallMOHATILHOUW IPOOH.

Boinonuathe npuBefeHue anredpandeckux Apodeil K o0lieMy 3HaMeHaTelto,
CIIO)KEHHE, YMHOXKEHHE, JIEJICHUE alIreOpandecKux ApoOeil.

BoINoNHATh TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIUOHATBHBIX BBIPAXKEHUH.

[IpumeHsATh TpeoOpa3oBaHUsl BBIPAXKEHUN IS PELICHUs pa3IWyHBbIX 3a]ad
13 MaTEMATHUKH, CMEKHBIX MTPEAMETOB, U3 PEATBHON TPAKTUKHU.

[IpumMeHsATh TOHSATHE CTENEHW C LEeJIbIM IOKAa3aTejeM,  BBIIOIHATh
npeoOpa30BaHus BRIPAXKEHUN, COJEPKALUX CTEIICHH C LEIbIM IIOKa3aTeleM.

HaxomuTe nomycTuMble 3HaUY€HUSI IEPEMEHHBIX B BBIPAKEHUSX, COACPKAIINX
apudmeTUecKue KBaipaTHbIE KOPHHU.

Boimonuare npeoOpa3oBaHusl HUPPALMOHATIBHBIX BBIPAXKEHUM, HCIONIb3Ys
CBOICTBA KOPHEM.

Pemmars 1po6HO-palinoHaIbHbIE YPaBHEHUS.

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

[IpoBOAUTE HCCIENOBAHMS YPAaBHEHHW M CHCTEM YPaBHEHUW, B TOM YHCIE
C NPUMEHEHHEM IpadUUECKUX NpecTaBlIeHul (yCTaHABIMBAaTh, UMEET JIN YPAaBHEHUE
WIN CUCTeMa YpaBHEHUHN pelIeHusl, €ClI UMEET, TO CKOJIbKO, U IIpouee).

[lepexoauTh OT CIOBECHOW (QOPMYIUPOBKH 337aud K €€ anreOpanvyeckoid
MOJEIM C TIIOMOIIBIKD COCTaBJIEHUS YPaBHEHMS WM CHCTEMBI YpPaBHEHUHU,

HHTCPIPETUPOBATE B COOTBETCTBHH C KOHTCKCTOM 3ala4n HOqueHHBIﬁ pE3yIbTaT.
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[IpuMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB /ISl CPAaBHEHMSI, OLICHKH, PEIlaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U X CHUCTEMBI, AaBaTh Ipa)UUECKYIO
WUTIOCTPALIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

[lonnMate U WCMONB30BaTh (YHKIIMOHAIBHBIE TIOHATHS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUCHHUS), ONPEAeNATh 3HaueHWe (YHKIMU IO 3HAUYCHUIO
aprymMeHTa, onpeessTh CBOMCTBA (QYHKIMH MO €€ rpaduky.

Crpoutsb rpaduku GyHKIUNA, OMUCHIBATH CBOMCTBA YUCIOBOM (YHKLHHU IO €€
rpaduxy.

Pacno3HaBatb  OCHOBHBIE BHJbI  YETBIPEXYTrOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BaThCSl WX CBOWCTBAMM TPU PEIIEHWH TE€OMETPUUYECKUX 3ajad. Pazmnuath
MPU3HAKK U CBOICTBA MapasuiesorpamMmma, poM0a 1 NpsAMOyrojJbHUKA, JOKa3bIBaTh UX
Y YBEPEHHO MPUMEHSTh IPU PELLICHUU T€OMETPUUECKUX 3ajau.

Pacno3naBarh 1E€HTpaIbHO-CUMMETPUYHBIE (UIYpbl M HCIOJIB30BaTh HX
CBOMCTBA IIPU PEILICHUU 3ajau.

Brnagers mnoHsATHAMHM TOAOOUS TPEYroiabHUKOB, KOdPdUIMEHTa T0100us,
COOTBETCTBEHHBIX JJIEMEHTOB IOAOOHBIX TPEYroJbHUKOB. VIMeTh mnpeacraBieHue
0 mnpeoOpa3oBaHMM NOA00MS W O MOAOOHBIX (urypax. Ilosb3oBarbecs Mpu3HaKamMu
nofo0usi TPEYroJIbHUKOB TMPH PEIICeHUH TeOMETpUYecKux 3anay. JlokasbiBaTh
U TIPUMEHSTH OTHOILICHHS MPOMOPLIHUOHAILHOCTH B MPSMOYTOJIBHBIX TPEYroJbHUKAX.
[TpumeHATh o00KE B MPAKTUUECKUX 3a7auax.

BeiBomuTe W WCMONB30BaTh  MpocTeiimue  (GopMynbsl Ui TUIOIIAAH
TPEYroibHHKA, TMapajjenorpamMmma, pomba W Tpameuud. Berauciars (pa3nuyHbIMU
crioco0amu) IONIAAb TPEYrOJbHUKA U TUIOIIAAN MHOTOYTOJIBHBIX (GUTYp (TOTIB3YSICh,
r7ie HeoOXOANMO, KaJbKYIATOPOM). 3HATh OTHOIICHUE TUIOMIAeH MOJO0OHBIX (PUryp
Y TIPUMEHSATH TIpY pelieHnu 3aa4d. [[puMeHATh momydeHHbIe YMEHHUS B IPAKTHY €CKUX
3ajjavax.

[IpuMeHATh TMOJydYE€HHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTh MaTeMaTHYeCKUe
MOJIeNH Ui 3a7jad peajibHOW >KM3HU U MPOBOJUTH COOTBETCTBYIOUINE BBIYMCIICHUS
C TMpUMEHEHHEM TNOoA00Us U TPUTOHOMETpUU (TOJIB3YACh, TI/A€ HEOOXOAMMO,

KAJIbKYJISITOPOM ).
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[IpenmeTHbIe pe3yabTaThl OCBOEHHS IMPOrpaMMbl y4EOHOro Kypca K KOHILY
oOydeHus B 9 kJiacce:

CBOOOIHO omepupoBaThb MOHATHSAMHU: KOPEHb H-W CTENEHU, CTENEeHb
C pauMOHAJIBHBIM ITOKA3aTEJEM, HAXOAUTh KOpPEHb n-H CTENEHH, CTEICHb
C pauMOHaJbHBIM IOKA3aTeNeM, HCIONb3Yysl NPH HEOOXOAUMOCTH KalbKYISATOD,
MPUMEHSTH CBOMCTBA KOPHSI 1-U CTENEHU, CTENEHH C pallMOHAIbHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh MOHSATHE MHOXKECTBA JIEWCTBUTENBHBIX YMCEN IMPU PEIICHUU
3aJ1a4, MPOBEACHUY PACCYKICHUM U 1OKA3aTENIbCTB.

CpaBHUBAaTb M  yNOPSAOYMBATH  JIEWCTBUTENBHBIE YHUCIA, OKPYIJIATH
JNEUCTBUTEIbHBIE YWCIA, BBINOJIHATH NMPUKHUAKY pe3yJbTaTa BBIYUCICHHM, OLIEHKY
YHUCJIOBBIX BBIPAKECHHIA.

CBOOOJIHO ONEpPUPOBATH MOHATHEM KBaJAPATHOI'O TPEXUWIECHA, HAXOAUTh KOPHU
KBaJIpaTHOT' O TPEXWICHA.

PackiiagpiBaTh KBaIpaTHBIN TPEXWIEH HA JIMHEUHBIE MHOXKUTEIIN.

PemaTp HecnoXKHbIE KBaJAPATHBIE YPABHEHMS C IAPAMETPOM.

PemaTtpe HeCOXKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUM C TapaMETPOM.

[IpyMeHsATh METOJbl PaBHOCHIBHBIX MPeoOpa3OBaHMM, 3aMEHbI MEPEMEHHOM,
rpauuecKkoro MeTo/ia Npy pelieHuy ypaBHeHuM 3-il u 4-i cTeneHei.

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

IIpoBOIUTE HCCIIENOBAaHUS YPAaBHEHUM M CUCTEM YPaBHEHMM, B TOM YHCIIE
C MpUMEHEHHEM rpauuecKux mpeAcTaBieHUH (YCTaHaBIMBATh, UMEET JIU YPaBHEHHE
WIM CHCTEMA YPABHEHUI PELIECHHUS, €CITU UMEET, TO CKOJIbKO, U MIPOYEE).

Pemiath TEKCTOBBIE 33/1aun anreOpandecKuM CriocoOOM.

Hcrnons30BaTh ypaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI I COCTABJICHUS
MaTeMaTU4eCcKOd MOJEIM pealbHOW CUTyalud WIM IPUKIAIHOW  3a/ayu,
WHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTAThl B 3aJaHHOM KOHTEKCTE.

CBOOOIHO oOMEepUpOBaTh TMOHATUSIMHU: 3aBUCUMOCTb, (YHKIHUS, Tpaduk
byHKIIUKA, TpsSMas  MPOTMOPIMOHAILHOCTh, JUHEHHas  QyHKIUSA, oOpaTHas

MIPOIMOPIIMOHATILHOCTb, MapadoJia, rurepoosia, KyCouHO-3a/laHHas (PyHKITHSI.
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HccnenoBare (yHKIMIO MO €€ TpaduKy, yCTaHABIMBAaTh CBOMCTBA ()YHKLIMIA:
00JIacTh OIpenesieHUsl, MHOXKECTBO 3HAY€HUH, HyIu (QYHKIUH, T[POMEKYTKU
3HAKOIOCTOSHCTBA, TPOMEXKYTKH BO3paCTaHUsl U YObIBaHUS, YETHOCTh U HEYETHOCTb,
HauOoJbllIee U HAUMEHbIIee 3HAU€HUs1, aCUMIITOTHI.

PacniozHaBath kBaJpaTUUHYIO (PYHKIHMIO 1O (opMyle, NPUBOAUTH HTPUMEPHI
KBaJIpATUYHBIX (PYHKIMH U3 peaibHOM KU3HU, (PU3UKHU, TEOMETPHH.

OnpenensaTe nonoxeHue rpaduka KBaaApaTUYHON (YHKUIMHM B 3aBHCHUMOCTHU
oT ee K03(h(PpUIIMEeHTOB.

Crtpouts rpaduk KBaapaTUuyHOM (yHKIINH, ONIMCHIBATh CBOMCTBA KBaIPAaTUYHON
byHKIMY 110 ee TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (QYHKITUH IS PEIICHUS 3a71a4.

Ha nmpumepe kBagparnyHoW (yHKUMM CTpOoUTh TIpaduk  (QyHKUIUHN
y = af(kx + b) + ¢ ¢ nomotibio npeodbpazoBanuii rpapuka GyHKIUUA Y=£(X).

WnmtocTprpoBaTh ¢ TOMOIIBIO IpaduKa pealbHYyK0 3aBUCUMOCTb WJIM MPOLIECC
M0 UX XapaKTePUCTUKAM.

CB0OOAHO OmEepUpoBaTh MOHATHUAMMU: IMOCIEAOBATEIbHOCTh, apupMeTnyecKas
Y TeOMEeTpHUYECcKasi IPOrpeCCUH.

3amaBaTh IOCJTENOBAaTENbHOCTH  pa3HbIMH  CIIOCOOAMHU:  ONMCATENbHbIM,
TaOJIMYHBIM, C TOMOUIBIO (DOPMYJIBI 1-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIUMCIACHHS €  HCIONb30BaHWEeM  (GoOpMyl n-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUYECKON MTPOrPECCHil, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakaTh 4JI€Hbl IOCIENIOBATEIbHOCTH TOYKAaMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3a1a4n, CBI3aHHBIE C YHCIOBBIMHU IOCIIEA0BATEILHOCTSMH, B TOM YHCIIE
3aJa4yl M3 pPEATbHOM JKHM3HU (C HCIOJIb30BAaHUEM KAIBKYJATOpa, UU(POBBIX
TEXHOJIOTHH).

PacriozHaBath W NPUBOAUTH MPUMEPhl KOHEYHBIX W  OECKOHEUYHBIX
NIOCJIEIOBATENBHOCTEH, ~ OTPAaHMYEHHBIX  IOCJIEI0BATEIBHOCTEH,  MOHOTOHHO

BO3pacTanX (yObIBAIOIINX) MTOCIET0BATEILHOCTEH.
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MmeTp NMpencTaBleHne O CXOAUMOCTH IOCIEI0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOrPECCHUH.

[IpumeHsATh METOA MaTEMaTUYECKOW MHIYKIUU MIPU PEUICHUH 3a/1a4.

Jloka3zpIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, MPUMEHSITh HUX
JUTSL HAXOXKACHUS Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ),
MIPU PELLIEHUU Te€OMETPUUECKHX 3a1a4. [ [puMeHsTh nony4eHHbIe 3HaHUSI TP PELLICHUN
MPAKTUYECKUX 3a]1a4.

[IpuMeHSATh TPUTOHOMETPHIO B 33/Ja4ax Ha HAXOXKIEHUE IUIOLIAU, BHIBOJHUTH
U BJAJETh TPUTOHOMETPUYECKUMU (QOpMyTaMH [ IUIOMIAAd TPEYrojbHHUKA,
napasuiesorpaMma, pomoOa, Tpameluu, BBIBOAUTH U MPUMEHATH Gopmyny [epona
U GhopMymy Ui TJIOMIAAN BBITYKIIOTO YEThIPEXYroJbHUKA.

MmeTs npencTaBiieHAE O TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaLUAX.

Hcnonb3oBate TeopeMbl UeBbl 1 MeHemnas Ipu pelieHuu 3a1a4.

Hcnonp30BaTh TEOpPEMBI O BIHCAHHBIX YIJaxX, yriaax MeExXAy XOpIaMu
(CeKymMMM) U yIiie MEXJy KacaTeJbHON M XOpJOW MpHU PELIEHUU T'e€OMETPUUYECKUX
3agad. Jloka3plBaTh W IPUMEHATH TEOPEMBI O IIPOM3BEIECHHM OTPE3KOB XOPI,
O MPOU3BEECHUHN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJIbHOM.

BnageTts noHsITHEM KOOPAMHAT Ha MJIOCKOCTH, Pa00OTaTh C ypaBHEHUEM MPSMOI
Ha TUIOCKOCTU. BnasieTh MOHATUAMH YIIIOBOrO KO3 (UIIMEHTa U CBOOOJHOIO 4JICHa,
NOHUMATh MX TEOMETPUYECKUH CMBICI U CBA3b YIVIOBOIO KO3 uuueHTa
C BO3pacTaHWeM M YObIBaHHMEM JHMHEWHON QYHKIMH. YMETh pelaTh METOA0M
KOOpAMHAT 3a/aud, CBS3aHHBIE C NAPAUICIBHOCTBIO W MEPIEHIUKYISIPHOCTHIO
NPSIMBIX, IEPECEYEHUEM MPSIMBIX, HAXOXKIECHUEM TOUYEK EPECCUEHUS.

BelBoAUT, M BIaJETh YpPaBHEHHEM OKPYKHOCTH. Vcmonb30BaTh METON
KOOpJIMHAT JUI1 HAXOXIEHUsA IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Brnaners
dopmylnaMu pacCTOSSHUS OT TOYKU JO MPsSMOW, IUIOUAAM MapajuiesiorpaMma
B KOOpJIMHATaX, UMETb MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. Ilonb3oBarbes
METOJIOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €r0 MPU PEIICHUH I€OMETPUYECKHUX
Y NIPAKTUYECKUX 331a4. [ [puMeHATs MeTO KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX

reoOMCTPUYCCKHX 3aJavax.
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Brnagers moHATHEM BEKTOpa. YMETh CKIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaThb Ha 4YHUCJIO, BJIAJACTh IpaBUJAMU TPEYroJIbHUKA M NapajuiesiorpaMMa.
Brnagere mpakTUYECKMMHM HWHTEPIPETAIUSAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCA
KOOpAMHATaMU BEKTOpa. Brasners ciioxkeHueM 1 BBIUUTAHUEM BEKTOPOB, YMHOKEHUEM
BEKTOpa Ha YHCIIO B KOOpAUHATAX.

Nmets mpencraBienre o 6Oasuce (Ha IIOCKOCTH). PackiansiBaTh BEKTOPHI
no Oasucy. PacknanpiBaTh BEKTOpPhl CHJI € TIOMOUIBIO  MPOELUPOBAHUS
U TPUTOHOMETPUYECKHX COOTHOIIEHWH. IIpuMeHATh MONydYeHHbIE 3HAHUSA
B IPOCTEUIINX (PU3HUECKUX 3aauax.

Brnagets NOHATHEM CKAISIPHOTO MPOM3BEIEHUS BEKTOPOB, IMOHUMATh €ro
r€OMETPUYECKUI CMBICI U YBEPEHHO IMOJB30BATHCS €r0 BBIPAXKEHUEM B JIEKAPTOBBIX
KOOpJMHATax. 3HaTh JUCTPUOYTUBHOCTb CKAIAPHOTO IPOU3BEJIECHUS U €ro CBS3b
C  mpoenupoBaHueM.  lIpuMeHATH  CKaJXsIpHOE  IMPOU3BEIAEHUE  BEKTOPOB
JUIsL HaXOXKJEHUs JUIMH W YIJIOB. PemaTre reomMeTrpuyeckue 3aadyd ¢ IOMOUIBIO
CKaJSIPHOIO Npou3BeAcHUs. VICIonb30BaTh CKaISIPHOE IPOM3BEIECHHUE BEKTOPOB
B ajre0pandecknx u (PU3ndecKux 3ajavax.

Brnagers NOHATHSMU NPaBUIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYXHOCTH,
JUTMHBI YT OKPY>KHOCTH U PaJMaHHOW MEpHBI YIJIa, BEIUUCIATH MJIOMAAb Kpyra U ero
yacteil. [lonumate cmbich uncna . [IpuMeHsTh NOMy4YeHHbIE YMEHHUS NPU pEelICHUH
IOPAaKTUYECKUX 3a7ad. 3HaThb MCTOPUYECKUE CBEIAECHMS OO0 W3MEpPEHHM JJIMHBI
OKPY>KHOCTH H ILTOIAU Kpyra.

Nwmets npeacrasieHue o npeoOpa3oBaHUM IIOCKOCTH, O IBHKEeHUIX. HaxonuTte
OCH, UEHTPbl CHUMMETPUU (UTYp, LEHTPHl MOBOPOTA, HAXOIUTh KOMIIO3UIIUU
npocTtemux npeodpazoBaHuil. [IpUMEHSITh OBUIKEHHUS IUIOCKOCTH TPU PEIICHUU
reOMETPUYECKUX 3a/a4.

[IpuMeHATh IOJIyYEHHBIC 3HAHHUS HA IMPAKTUKE — CTPOUTH MaTeMaTH4ECKUE
MOJENM JUIS 3a]a4 peajbHOW XU3HHU U IPOBOJHUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM TMOAO0US U TPUTOHOMETPUUECKUX (PYHKUUN (MONb3YACh, TIe

HEO0OXO0JIMMO, KaJTbKYIISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
HaumeHnoBanmue
Ne | paspesioB u Tem Kypca | Koanvecrso ®opma padoThlI/XapaKTepPUCTHKA
. IIporpammHoe coaepxkanue
n/n BHEYPOYHOI 4yacoB AesITeJILHOCTH 00yYaroIuXcsl
AeSITeJJbHOCTH
1 UYucna v BBIYMCIEHUS. 8 Pewienne 3agau moBbimeHHOM ciioxkHOcTH | MccaenoBarenbeckass padora: [€IMMOCTh M €€
JlenmumocThb Pemenue 3amaq Ha JETUMOCTD. CBOMCTBA.
ApudmeTnueckuit METOJ pemienus | JIuckyccusi: COOTHECEHUE THIA 3aa4¥ U MOJCIIN.
CIOXKETHBIX 3a]1a4 CpaBHeHHE apu(METHYECKOr0 U anredpandecKkoro
METOJ1a PELICHM 3a]1a4; JOCTOMHCTBA U HEOCTATKH.
MaremMaTH4eckoe COpPEBHOBAHME — pEIICHHE
CIOKETHBIX 3aJ1a4 Pa3HbIMH METOJaMHU
2 | OceBas cumMmmMmeTpus 6 @urypsl ¢ oceBoil cummerpueil. [Ipumeps! | McenenoBarenbckass pabdora (B TOM  yuCle
CUMMETPHUH B OKPYXAIOIIEM MUpE C HUCIIOJIb30BAHUEM «MATEMaTUYECKUX MTaKETOBY).
ITocTpoenue MojeJiei (B TOM qucie
C HCIIOJIb30BAHUEM «MATEeMaTUYECKUX MTaKETOBY).
IIpoekT: cuMMeTpHs B OKPYXKAIOILEM MUpE
3 | Anrebpanueckue 10 Crenenu, MHoroujieHsl, npeoOpazoBanue | [IpakTHKyM 1O pelieHuto 3a1ad.
BBIPAKCHUS MHOT'OYJIEHOB, IeUCTBUS ¢ MHOroujaeHaMmu. | UccaenoBareabckasi padora: Kak HaWTH KOPEHb

MHorounien crangaptaoro Bujaa. CreneHb
MHOT'OYJICHA.

Kopnu mMHorounena. HaxoxjaeHue KopHei
MHOT'OWJICHA.

JIoKa3aTenbCTBO TOKIAECTB.

Pasuble

IOAXOAbI K A 0Ka3aTCJIbCTBY

TOXKIECTB

MHOTrouJjieHa?
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MHOroyronsHuKN 12 Cymma  BHYTpeHHHX  yrioB  MHoro- | McciaenoBarenbckass pabdora (B TOM  yucle
Y TE€OMETPHYECKHE YTOJIbHUKA M BHEIIHUX YIJIOB BBINYKJIOIO | C HCIOJIb30BAHUEM «MATEMAaTHUECKUX IaKETOBY):
HEpaBEHCTBA MHOT'OYTOJIbHUKA. F€OMETPUYECKHE HEPABEHCTBA.
CooTHOLIEHNs MEKY CTOpOHaMH U yriaamu | IIpakTuKkyM 1o  pemeHHI0  MpPaKTUKO-OpUEH-
TPEyTOJIbHUKA. TUPOBAHHBIX 3a/1a4.
HepaBeHcTBO TpeyronbHUKA. MopenupoBanne C IOMOIIBIO  MPOrPaMMHBIX
HepageHcTBO 0 1IMHE JTOMaHOM. CPEnCTB
HepaBeHcTBO Mexay IepHeHIUKYJIIpOM
Y HAaKJIOHHOM.
PaccrosHue ot TOUKHM 10 NPAMON
OyHKIMN 16 ITouck obnactu onpenenenus u MHOXkecTBa | McenenoBaresbekasa padoTra (¢ MCIOIb30BAaHUEM
3HaYeHUH QpyHKIUY. «MaTeMaTHYECKMX [AKETOB»): B TOM  4YHCIE
Hcnonp3oBaHue  pas3iMyHBIX  CIIOCOOOB | CPaBHEHHME CBONCTB (QYHKIMM U HMX TIpadukoB
3a/laHus QYHKILHU. B 3aBHCHMOCTHU OT [1apaMeTpOB
Hcnonp3oBanue CBOICTB byHKIUH
JUId aHaiM3a TrpaUKOB peajbHBIX 3aBHU-
cumocTell (Hynu (QYHKIUH, TPOMEXYTKH
3HAKOIMOCTOSHCTBA (DYHKIINHU, TPOMEKYTKU
BO3pacTaHuss M  yObIBaHUSA  (QYHKUIHH,
HauOosbllee M HaUMEHbIIEe 3HaYeHMs
GyHKIIUN).
I'paduku, KycouHO-3a1aHHBIE PYHKIIUU
I'eomerpuyeckue Mmecra 6 B3aumnHoe pacnonoxeHne OkpyxkHoOcTH | [IpaKTHKYM: NpakTUKO-OPHMEHTUPOBAHHBIE 3alayd

TOYCK

U IPSIMOM.

[Ipumepsl TEeOMETPUUYECKUX MECT TOYEK
Ha MJIOCKOCTH.

MeTton TreoMeTpHYecKUX MECT TOYeK
IIPU PELIEHUN FEOMETPUUYECKHUX 3a0a4

Ha B3aUMHOE€ PacroJIOKEHUE OKPYKHOCTH U MPSIMOH.
CamocrosiTesqbHOE OTKpbITHE: uTO Takoe [MT?
IIpakTUkyMm 1o penieHuto 3agay Ha [MT
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7 VYpaBHEHHS U CUCTEMBI
YpaBHEHHI

12

JluneliHble ypaBHEHUS M HUX CHUCTEMBI.
Onpenenenne 4ucia KOPHEH JIMHEHWHOIO
YpaBHEHHUS.
Pemenue JMHENHBIX YPaBHEHUH,
colepkalMx 3HaK Mopayis. Pemenue
JIMHENHBIX YPaBHEHUH C IIapaMeTPaMH.

Pemenue cucrem JIMHEWHBIX YpaBHEHHUU

pa3HbIMU ME€TOAAMUA

CamocTosiTe/IbHOE OTKpBbITHE: JTMHEHHBIC
YpaBHCHUSA W HCPABCHCTBA C IMapaMEeTpaMu U HUX
CHUCTEMBI.

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

YPaBHEHMI pa3HbIMH METOJAMU.

MaremaTtuyeckoe COpeBHOBaHHME —  pEIlEHue
MaTeMaTUYECKUX 3a/1a4 110 TeMe
8 | Iloctpoenus 8 O6ocHOBaHMSI MpOCTEHIIMX NOCTPOEHUM, | Jlmckyceus: Kakue 3aJadyd  MOXHO  PELIMTh
C ITOMOIIBIO IIUPKYJIS 9Tanbl 3a/a4yd Ha IMOCTPOEHMsI, pElIeHHe | C MOMOINBI0 IUPKyas U JuHerku? Kakx pemarts
U JIMHEHKHU 3aJjad  Ha  MOCTPOEHHE  IUPKYJeM | 3ajady Ha noctpoeHue? Uro Takoe uccieroBaHHe
Y JIMHEHKOMN MIPU pEIICHUH 3a1a4¥ Ha TOCTPOCHHE?
IIpakTHKyM 1O pEeHIEHUIO 3a/1a4.
MaremaTu4yeckoe cCOpeBHOBaHHUe — peIlIeHUE 3a]1a4
Ha MOCTPOECHHE
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KVIACC

HaunmenoBanue
Ne | pasgesioB u TeM Kypca | Koamuecrso ®opma padoThl/XapaKTePUCTHKA
. IIporpammHoe cogepxkanue
n/n BHEYPO4YHOI1 4acos AesITeJIbHOCTH 00y4arouxcst
AeATeJbHOCTH
1 | YUucna u BEIYKCIICHUS 4 KBagpatHblil kopeHb. Beimonnenue onepanuil | IIpakTukyM 1o pemeHuro 3axad: OT IPOCTOro
C UPPALMOHAJIBHBIMU YK CIIAMU K CJIO)KHOMY
2 | AnreOpanueckue 4 HpoOHo-pannoHanbHble BeipakeHus. Ctenenu. | [IlpakTukyM 1o peuieHuio 3agad: OT MPOCTOro
BBIPAXEHUS BbinonHeHne TOXKIECTBEHHBIX IMPEo0pa3o- | K CIOKHOMY
BAHUH PallHOHAJIBHBIX BBIPAKEHUN
3 | HentpanpHas 8 dopmynupoBka ompeneneHus U jaokaza- | MccaenoBarenbckas pa6ora (B TOM UHCIIE
CUMMeETpUs TEJIbCTBO CBOMCTB LEHTPAJIbHO-CUMMETPUY- | C UCIOJIb30BAHUEM «MATEMaTHUYECKUX MaKETOBY):
HBIX QUTYD. CBOMCTBA I[EHTPAJIbHO-CUMMETPUYHBIX QUTYD.
Jlenenne  oTpe3ka Ha paBHble 4yacTd | [IpoekT: 1eHTpanbHas CHUMMETpUs B OKpY-
C IMOMOIIBIO IIUPKYJIS U JIMHEHKU JKAIOLIEeM MHpE.
CamocTosiTe/IbHOE OTKPbITHE: KaK BBIMOJIHUTD
JIeTIeHn e oTpe3ka HAa  paBHBIE  YacTU
C MOMOIIBIO ITUPKYJIS U JIMHEHKN
4 | YpaBHeHUs 10 KBanpaTHbie ypaBHeHUS. HccnenoBarenbckass padora: paBHOCHIBHOCTH

1 HCPpABCHCTBA

OmnpeneneHre paBHOCHIIbHBIX YPaBHEHUM.
[IpumeHeHrEe CBOWCTB ypaBHEHHH C OJHOMN
MepPEMEHHOM.

OmnpeneneHne KOIMYECTBA JI€WCTBUTEIBHBIX
KOpHEH KBaJipaTHOTO YpaBHEHUS.

Pemenue npoOHO-paliioOHAIBHBIX YPaBHEHUH,
CBOJAIIMXCS 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.
HccnenoBarenbckasi padora (B TOM 4YuCHe
C UCIOJIb30BAHUEM «MATEMAaTUYECKUX MAKETOBY):
rpaduyeckas MHTepIpeTalns YpaBHCHUN C IBYMS
NEpEMCHHBIMH.

MopaenupoBaHme pa3IMUHbIX CUTYaLUN
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Pemnienne TeKCTOBBIX 3a/ay anreOpanyecKum
crocoOOM: MepexoJ]] OT CJIOBECHOU Qopmy-
JUPOBKH YCIIOBMS 3aJjaud K ajlredpandeckon
MOJIEIM TIyTEM COCTAaBJICHUS YypaBHEHUS;
peleHue COCTaBJICHHOI'O YpaBHEHUS;
UHTEpIpeTaLus pe3yIbTaTa.

I'paduyeckast wuHTEpHpeTanus ypaBHEHHN
C IByMs II€pEMEHHBIMU

[IpeobpazoBanue BBenenue nonatus npeodpazoBanus mogoous | CamocTosiTeIbHOEe OTKPBITHE: 4YTO  Takoe
no1o0ust 1 TIOJIOOHBIX QUTyp. npeodpa3zoBaHue Moa00us?
CootHomeHus B nogo00HBIX GUrypax HccnenoBarenbckasa padora (B TOM 4uCie
C UCIOJIb30BAHMEM «MATEMAaTUYECKUX MAKETOBY):
4yTO Takoe (hpakran’?
IIpakTHKyM 1O penieHuro 3a1a4y
YpaBHeHUs Pewenne cucreM ypaBHEHH, B KOTOPbIX 0JHO | IIpakTHKYM 110 penIeHUIo 3a/1a4.

U HEPAaBEHCTBA:
CHCTEMBI YPABHEHUM;
HEPABEHCTBA

W3 YPAaBHEHHUU HE SBJSIETCA JIMHEHHBIM.
I'padmueckass  wHTepmpeTanusi  pemieHus
YPAaBHEHHS C JABYMs MEPEMEHHBIMH U CHCTEM
YPaBHEHHH C IBYMs EPEMEHHBIMU.

Pemenne HenMHEHHBIX HEPAaBEHCTB M HUX
cucteM. PelieHne HEpaBEHCTB, COAEPKAILUX
3HaK MOJYJIS.

N3obpaxeHue perieHuss HepaBeHCTBA C OAHOMN
MEpEeMEHHOW W CUCTEMbl  HEPABEHCTB
Ha KOOPJWHATHOW MNPSIMOM, 3alUCh PELICHUS
C IOMOUIbIO CUMBOJIOB.

HepaBenctBo ¢ 1ByMS IepeMEHHBIMH.
I'padmaeckuii  MeTOH  peHICHUS  CHUCTEM
HEPaBEHCTB C IBYMS I1€PEMEHHBIMU

CamocTofiTe]IbHOE OTKPbITHE: Tpadudeckas
UHTEPIpETALUs PEUICHUs] YpaBHEHUS C JBYMs
NEepPEeMEHHBIMU U CHCTEM YpaBHEHUH C IByMs
NepeMEHHBIMH.

[IpakTHKYM 10 pelIeHuIo 3a1a4.
HccnenoBarenbekasas padora (B TOM 4YuUCHe
C UCIOJIb30BAHUEM «MATEMAaTUYECKHX MAKETOBY):
rpaduyecKuii METO/ pelIeHNs CHCTEM HEpaBEHCTB
C IBYyMSI IIEpEeMEHHBIMU
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7 JokazaTenscTBa
HEPaBEHCTB

OueHka 3HAYEHUS BBIPAKEHUS C MCIOJb-
30BaHHMEM HEPABEHCTB.

[IppumeHeHuEe CBOMCTB HEpPABEHCTB B XOJe€
pellieHus 3a1ad.

Omnpenenenre paBHOCHIIbHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

Pemrenne TEKCTOBBIX 3aad € ITOMOMIBIO
JINHENHBIX HEPABEHCTB C OJTHON NTEPEMEHHOM.
UccnenoBanue  JMHEMHOrO  HEpaBEHCTBA
C OJJHOU IIEPEMEHHOHU € ITapaMeTpoM

IIpakTHyeckas padora: MOCTPOCHUE MOJEIEH —
HEPABEHCTBO KaK MOJIEIIb PEabHON CUTYyaIlUH.

CamocrosiTesibHOE OTKpbITHE: METObI
JI0OKa3aTeIbCTBA HEPABEHCTB.

MaremaTuyeckoe COpPeBHOBAaHUE — DCEIICHHE
3aJ1a4y pa3HbIMU METOAaMU.

HccaenoBarenbckast pabora: JMHEHHOE

HEPaBEHCTBO C OJIHOM IMepeMeHHOM ¢ TapaMeTpoM

8 | IlpamoyromnpHele 6 Jloka3aTenbCTBO cooTHOmEHUH  Mexay | [IpakTHKyM 1O peleHu0 MNpaKTUKO-OpUEH-
TPEYTOJIbHUKH IIPONOPLIMOHAIBHBIMU OTPE3KaMU B IPSIMO- | THPOBAHHBIX 3a7ad.
YTOJIbHOM TPEYT OJIbHUKE. CamocTosiTeJIbHOE OTKPBITHE: YTO s 3HAIO
[IpumeHeHne COOTHOLIEHWH @pU PELIECHUH | MPO NPAMOYTOJbHBIA TPEYTrOIbHUK?
reOMETPUYECKUX 3a]a4 MaremMaTuyeckoe COpPeBHOBAHHE — pEIICHHUE
3a/1a4 pa3HbIMU METOJaMU

9 | ®Oynkuun 4 ITouck obnactu ompeneneHuss 1 MHOxecTBa | McceiienoBaresbckass pabdora (B TOM 4HCIe
3HaYeHUH QpyHKIUU. C HUCIOJIb30BAHUEM «MATEeMAaTUYECKHX MAKETOBY):
I'papuk  dynkumm k/x. OyHKIUS BUAA | HCCIEAOBAaHHUE ()YHKIMHA.
(ax + b)(cx + d) CamocTosiTe/ibHOE OTKpPBITHE: (YHKIHS BUAA

(ax+ b)/(cx + d)
10 | Yncna u BEIYUCIICHUSA: 10 @opmynupoBka omnpeneneHus aeaumoct | MccaenoBarenbekas padora: 1eMMOCTb.
JEeJIMMOCTh HalleJIo, YHCEJ, CPaBHUMBIX M0 JaHHOMY | CamocTOosiTeIbHOE  OTKPBITHE:  CpaBHEHHUE
MOJYJIIO. 10 MOJZYJIIO.
BrinosiHeHne 1eneHns ¢ OCTaTKOM. IIpoOJjieMHBIH NPAKTHKYM: pEIICHUE 3a7ad
Jloka3aTenbCTBO M IPUMEHEHHE CBOMCTB | HA IIOUCK OCTaTKOB CyMMBbl M IIPOM3BEIEHHS
CPaBHEHUH 110 MOJYJIIO. 110 MOZLYJIIO.
Haxoxnenue ocTaTkoB CcyMmMMbl M Ipou3- | MareMaTH4ecKoe COpPEeBHOBAHHE — pEIIEHUE
BEJICHUS 110 JaHHOMY MOJYJIIO 3a/1a4 Ha JeTMMOCTb U CPAaBHEHUE 110 MOZYJIIO
OBIIEE KOJIMYECTBO 68
YACOB ITIO ITPOI'PAMME

37



9 KUIACC

HEpPaBEHCTBA U UX

CUCTEMBI

HaumeHnoBanue
Ne | paspesioB u Tem Kypca | KoamuecrBo ®opma padoThI/XapaKTEePUCTHKA
. IIporpammHoe cogepxkanue
n/n BHEYPOYHOI 4acoB AESITeJJbHOCTH 00y4ar0 M XCs
AeSITEeJbHOCTH
1 YpaBHeHus 12 bukBangpaTtHbie YpaBHEHUSI. Meronbl | CamocTosITE/IBHOE OTKpBITHE: peleHue
Y HEPaBEHCTBA: pPaBHOCHJIBHBIX  TpeoOpa3oBaHUi, 3aMEHbl | ypaBHEHUMU 3-il u 4-ii cTeneHex.
YpaBHEHUS, MIEPEMEHHOM, rpaduIecKoro Metoga | IIpakTHKYMBI 1O peleHuro 3a1ad: OT IPOCTOro

IIPU PEIIEHUN YPAaBHEHUM 3-U U 4-1 CTEIECHEN.

Pemenne HCPaBCHCTB, COACPKAIIUX 3HAK

MOJYJISL.
HepaBenctBO ¢ 1ByMS IepeMEHHBIMH.

[Ipumenenue rpaduyeckoro MeToaa
pElIICHUs] CHUCTEM HEPAaBEHCTB C JBYMS

NEPEMECHHBIMU.
Pemenue apoOHO-pallMOHANBHBIX YpaBHEHUN
Y HEPABEHCTB.
ITocTpoenue

rpaukoB YPaBHEHU,

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

pecypcoB.

I'paduueckass  wHTEpHpeTanuss  pelIeHUs
yYpaBHEHUSI C IByMs MEPEMEHHBIMU U CHUCTEM
YPaBHEHUH C IByMsI IEPEMEHHBIMH.
HccnenoBanne CHCTEM HEJIMHEHHBIX
YPaBHEHMH C TapaMeTpPOM.

PeH_IeHI/Ie HCPABCHCTB C ABYMs1 NEPpEMCHHBIMU

U UX CUCTEM

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

HccaenoBaTesibckue PpadoOThI: pEIICHHE 3a7ad
C mapamMeTpamMu — aJreOpanyeckKuM METOJIOM;
METOIOM (B TOM

rpaguuecKum qHUCIIe

C UCIIOJIb30BAHHUEM «MATEMATUYCCKUX HaKeTOB»)
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Perenue
TPEYrOJbHUKOB

@®opMyJIbl IPUBEACHHUS.

PemieHne mnpakTHYecKuX 3agad4 € HCHOJIb-
30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHHYCOB.

@opmyna I'epona. @opmyna 1uIomagu
BBIITYKJIOIO YETBIPEX YT OJIbHUKA.
CooTHolIeHNS MEXKIY TPUT OHOMETPUIECKUMU
GyHKIUAMH.

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

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

IIpakTHKYMBI IO pELISHUIO 3a/1a4.
MaremaTu4yeckoe COpPeBHOBAHHME — DCLICHHE
reoMeTpruyYeCKUX/TPaKTUKO-OPUEHTUPOBAHHBIX

3aJa4 pa3HbIMU METOJaMU

Anrebpanveckue
BBIPAXKCHHUS

CrerneHb ¢ pallMOHAJIBHBIM ITOKA3aTEIIEM.
OnpeneneHre KOpHS n-il CTENEHU U CTEIEHU
C palMOHAIbHBIM I1OKA3aTENIEM.

[IpuMeHeHue onepauuu HW3BICYEHUS KOPHS
n-i CTENEeHH, UCTIONb3Ys P HEOOXOIUMOCTH
KaJIBKYJIATOP.

BrlunciieHne 3Ha4YeHUS CTENEHU C PaLMo-
HAJIbHBIM [TOKA3aTEJEM.

OueHka 3HA4YeHUHM KOpHA n-H  CTENEHH,
3HAQUYEHHUE CTENEHU C PalMOHAIBHBIM IOKa-
3aTeJIEM LEJNbIMA YHCIAMU M JECSITUYHBIMU
POOSIMU.

CpaBHEeHHE U  YNOPSAOYMBAHHME  PaALUO-
HaJbHBIX M  HUPPALUOHAJBHBIX  YHCEl,
3allMCaHHBIX C MOMOILBIO KOPHS n-il CTENEHH,
CTENEHH C PallMOHAJIbHBIM IT0Ka3aTEJIeM.

IIpakTHKYM 1O pEIEHUIO 3aJa4: OT MPOCTOrO
K CJIO)KHOMY.
MaremaTuieckoe COpeBHOBaHHE
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BrimoniHeHnEe  TOXIECTBEHHBIX Ipeodpaso-
BaHUU BBIPAXKEHUM, COAEPKAIIUX KOPEHb n-U

CTCNIEHH,  CTENEHb C  palHMOHAJIbHBIM
IOKa3aTesIeM
[Tonobue 10 Teopembl 0 mpowusBeneHUM OTpPE3KOB xoph, | CaMocToATeIbHOE OTKpPBITHE (B TOM 4YHCIE
TPEYrOJIbHUKOB TEOPEMBI O IPOU3BEECHNUN OTPE3KOB CEKYIIHUX, | C UCIOJIb30BAHUEM «MATEMATHUECKUX MAaKETOB»):
TEOpeMa O KBaJapare KacaTenbHOU, TeopeMbl | Teopembl UeBbl 1 MeHenasi.
UYeBbl 1 MeHemnast. IIpakTHKYM IO pEHICHUIO 3a]1a4.
HccnenoBanne, B ToM uyucie ¢ nomouipto | [IpakTMKyM 10 INOCTPOEHHIO JMHAMUYECKUX
IUGPPOBBIX PECYPCOB, M3y4aeMbIX KOHQHIY- | MOJEIeH ¢ TOMOIIBIO TPOrPaMMHBIX CPEACTB.
pauui. HccaenoBaresbckass padora ¢ IOMOIIBIO
IIpumeHenue NaHHBIX TEOpEM IPU PELICHUH | IPOrPaMMHBIX CPEICTB: TOMOTETHS U €€ CBOMCTBA
reoOMEeTpUYECKUX 3a/1ad.
3HAaKOMCTBO C TIOHATUEM T'OMOTETUHU, C €ro
IIPUMEHEHUEM, B TOM YHCJIE B NPAKTHYECKUX
CUTYaLHUsIX
OyHKIIUN 10 [Tonstue «pyHKIUSI». HccnenoBarenbckasa padora (B TOM 4YuCIE

[IpumeHnenue CBOMCTB  (QYHKIMI:  HYIU
(GYHKIIUM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA
byHKIIUY, MIPOMEXKYTKH BO3pacTaHus
U yObIBaHUS (DYHKIMM, YETHbIE M HEYETHBIE
¢byHkuy, HauOonbllee M HaUMEHblIee
3HayeHUs PYHKLIHU IPU PELICHUH 3a1a4.
[Toctpoenue rpagukoB GyHKIUN C TOMOLIBIO
npeoOpa3oBaHuil BUJa:

) =A%) + a; fix) = fix + a); flx) = kfx),
Jox) = x ), fx) = | flx) |.

PacnosuaBanue

CTEIEHHBIX byHKIMIA

U IIOCTPOCHUE 3CKHU30B Fpa(bI/IKOB CTCIICHHBIX

C MCMOJIb30BAHMEM «MATEMAaTHICCKHUX ITAKETOBY):
[loBenenne  ¢ynkumm w  ee  rpaduka
B 3aBUCHMOCTH OT ITapaMeTpa.

IpakTHKYMBI 110 PELICHUIO 3a/1a4: MOCTPOCHUE
rpadukos GyEKmmA y= VX ,y = Vx, y = | x |;
C TMOMOIIBI0 MpeoOpa3oBaHMii H  MPOBEpKa
C MCIIOJIb30BAHMEM ITIPOTPAMMHBIX CPE/ICTB
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GyHKUMH C HaTypajJbHBIMU IOKa3aTeIsIMU
pa3HON YETHOCTH.

Hcnons3oBanue CBOWCTB rpadukoB
CTeTIEHHBIX (YHKIHH ¢  HaTypaJbHBIMH
MTOKa3aTeNs MU NIPY PEIICHUH 3a]a4.
[ocrpoenne rpadukos Qymxmmii y = +x,
y=Vx,y=|x|

MeTon KoopaIuHAT

[TapanienbHOCTs U MEPHEHANKYISAPHOCTH
MPSAMBIX (depe3 yriioBod Kod(hUIHEHT).
Haxoxnenue rmnepecedeHUl  OKPYKHOCTEH
U TOpAMBIX B KoopamHatax. Dopmyna
paccTosiHUSL OT TOYKU A0 MPSIMOIA.

[Tnomane mapanienorpaMmma B KOOpAMHATAX,
MOHSATHE 00 OPUEHTUPOBAHHOMN IIOIIA Y.
[TpumeHeHne MeTola KOOPIUHAT B IPAKTHKO-
OpPHEHTHPOBAHHBIX TE€OMETPUUYECKUX 3a7auax,
UCCIIEZIOBAHUE N PUIIOKECHUS MeToza
KOOPJIMHAT B BBIYUCIUTEILHON MaTeMaTHKe
1 UHpOpMaTHKE

CamocTosiTeJibHOE OTKPbITHE: KakK pELIUTh
reOMEeTPUUYECKYI0 3a7ayy C IMOMOIIBIO ammapara
anreopo1?

HccnenoBarenbckasa padora (B TOM yuCie
C UCIIOJIb30BAHUEM «MATEMaTHYECKUX IaKETOB»):
pelIeHre MPaKTUKO-OPUEHTHPOBAHHONW IeOMETPH -
YeCcKOM 3a/1a4il METO/I0M KOOP/IUHAT.
MaremaTuyeckoe CcOpeBHOBAHHE — DpEIICHUE
reOMETPUYECKUX 3a/1a4 Pa3HbIMH METOaMU

YucioBele
IMOCJIEIOBATEIHLHOCTH U
nporpeccuu

OnpeneneHue BUIOB MOCIEN0BATEIbHOCTEN:
OrpaHUYEHHAsl I0CIEA0BATEIbHOCTh, MOHO-
TOHHO Bo3pacTarouias (yopIBaro1as) nociaeno-
BaTeNbHOCTh. lIpencTaBieHne OECKOHEUHBIX
MePUOANYECKUX TpoOei B BUIe OOBIKHOBEHHBIX.
3HAKOMCTBO C  IOHATHEM  CXOJUMOCTHU
[I0CJIEI0BATEIbHOCTH, HAaXOXICHUE CYMMBbI
OCCKOHEUHO YOBIBAIONICH TI'€OMETPHYECCKOM
IIPOrPECCHUM.

[Ipumenenue  Meroga  MaTeMaTH4ecKOM
WHIYKITUU

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

Jduckyccusi Ha OCHOBe pelleHUusi 3a4ay:
spisiercs 11 MMM yHuBepcaibHbIM?
CamocrositeqnbHoe oTkpbiTHe: MMU — Meton
JIOKa3aTelbCTBa: CyMMa  4IEHOB  IOCIENO-
BaTEJIbHOCTH.

IIpakTHKYM 110 pEIICHUIO 3a/1a4: I0KA3aTENbCTBO
HEPaBEHCTB U J0Ka3aTeJbCTBO Aenmumoctt MMU
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8 JIBM>KEHNUS MIIIOCKOCTH 10 LentpansHas  cummerpusi.  LlenTpansHo- | UccaienoBaresnbckass padora (B TOM 4ucie
cumMmerpuunble ¢urypsl. [loBopor. OceBast | ¢ HCIONB30BAaHHUEM HIPOIPAMMHBIX CpPEICTB):
CUMMETpHSL. Ourypsl, CUMMETPUYHbBIC | KOMIO3UIUS IBHKEHUI.
OTHOCHUTEIBHO HEKOTOPOU OCH. CamocrosiTeJibHOE OTKpPbITHE: (OPMYIUPOBKA
[TapaiensHbIN IEPEHOC. BBIBOJIOB O CBOMCTBaX KOMIIO3ULIUN JBUKECHUM.
IlonstTne npBuxkeHus u  ero cBoucra. | IIpoekr: npeoOpa3oBaHus (1BUKEHMS)
PaBenctBo duryp. B UCKYCCTBE
[IposiBneHust  cUMMETpUM B IPUPOLE,
KHUBOIIHUCH, CKYJIBIITYpE, apXUTEKTYPE.
Komno3zunmun JIBUKEHU I (mpocreiimme
IIPUMEPBHI).
IIpumeHeHne B pEIIEHUH T€OMETPUYECKUX
3a1a4

OBIIEE KOJIMYECTBO 68

YACOB 11O ITPOI'PAMME
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