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PaGouas mporpaMMa Kypca BHEYpOUHOH AedTelbHoCTH «TpyaHBIE BOTIPOCHI
MaTreMaTHKu. 7-9 Kkiacchl» (nanee — [IporpaMMa) BKIIOUAET MOACHUTEIIBHYIO 3aITUCKY,
cojieprkaHie  OOydeHMs, IUIAHUPYEMBIC pes3ylbTaThl OCBOCHUSA  IPOrpaMME,

TEMATUYICCKOC IINIaHNPOBAHHC.

MOJACHUTEJBHAA 3ATIMCKA

O0mas xapakTepHCTHKA Kypca

Hacrosmas paGoyas nporpaMma Kypca BHEypouHOIt HedatensHocTH « TpymHbie
BONIPOCKEI MaTeMaTHKH. 7—9 Kiaccel» pazpaboTaHa B COOTBETCTBHHU ¢ TPeOGOBAHMIMMU
(herepalbHOrO rocyAapcTBEHHOr0 06pa30BaTENLHOr0 CTAHAAPTa OCHOBHOIO 00IIEro
obpasosanus (manmee — ®T'OC OOO) u HanpapleHa Ha OPTaHU3ALMIO OOYUCHFS
MareMaTHYecKoOMy COAepKaHUI0, BEIXOZAdlieMYy 3a pamku DenepanbHoit paboueii
Nporpammel 1o yuebHomy npeamery «Marematukay (6a30BEI YpOBEHb) OCHOBHOIO
obmero obpaszosanus (nanee — OPII), ¢ y4eToM HCIIONB30BAHHS BHIOB JESTEILHOCTH
00yyaroImumxcs, OTIIMYHEIX OT YPOUHBIX.

[Ipu paspaGotke [IporpaMMbl YUHTEIBAUCE ClIEAYIOIIHE OKYMEHTHI:

— micbMo MuHUcTepeTBa mpocBeleHns Poccuiickoi denepauuu ot 5 urons
2022 r. Ne TB-1290/03 «O HanpasneHMd METOIMYECKHX PEKOMEHAALIAI»
10 OpraHM3allK BHEYPOYHOH JAeATENLHOCTH B paMKax pealu3alud 0OHOBIEHHEIX
(hefiepasIbHBIX TOCYIAPCTBEHHBIX 00pa30BaTeIbHEIX CTAHIAPTOB HAYATBHOrO OGIIEro
¥ OCHOBHOTI'O 0011ero o6pa3oBanus;

— pacniopsokenue [pasurensctsa Poccuiickoii ®eneparuu or 19 Hos6ps 2024 r.
Ne 3333-p «O06 yTBepKAEHHH KOMIUIEKCHOTO TLIAHA MEPOIPUATHII MO MOBBIIEHHIO
Ka4ecTBa MaTeMaTHUeCKOro M €CTeCTBEHHO-HAYYHOr0 00pa3oBaHUS Ha IIEPHOJ

110 2030 romay.

AKTyajIbHOCTH Kypca

B ycnosusx peamusanmu Takodl cTpaTermueckoil 3ajaud, Kak HOCTHIKEHHE
TEXHOJIOTHYECKOro CyBEPEHUTETa CTPaHbl, IIepefi MaTeMaTHIeCKUM o0pa3oBaHHeM
B HHMCIC TIABHBIX IIOCTABJCHBI CIEAYIOIINE IENH: pa3BUTHE TBOPYECKUX
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M HCCIe0BaTelbCKHX criocobHocTell obydyaromuxcsl, HX TOAr0oTOBKa B TIPOLECCE
o6yueHns MaTeMaThke K BEIGOpY Mpodeccui, CBA3aHHBIX C PasBHTHEM TOYHBIX
W eCTeCTBEHHBIX Hayk W TexHomoruit. Kax BaKHBIH KOJIMYECTBCHHBIH ITOKa3aTelhb
TTOBBIIIEHKs] MHTEpeca K MaTeMaTHKE BBIAEIACTCS POCT KOJHYECTBA BBEITYCKHHKOB,
BHIOMpAIONIMX Ha TOCYAAapCTBEHHOH MTOrOBOW aTTeCTAlldM SK3aMEH M0 MaTeMaTHKE
Ha NpoQUILHOM YPOBHE.

OcBoeHue  mpemiaraeMoit  IIporpammsl  crocoOCTBYeT — MOBBILIEHHIO
y o0y4aromuxcs YpOBHA MOTHBALMKM K M3YYEHHIO MaTE€MaTHKH, K NPOXOILKEHHIO
u3y4yeHus maremaruku B 10-11 ximaccax Ha yriyOIeHHOM YpOBHE M OpHEHTUPYET
Ha BBIOOp €OMHOTO TOCYJApCTBEHHOTO 3K3aMeHa II0 MaTeMaTHKe Mpo(HILHOTIO
ypoBHs. KpoMe Toro, oceoenue npeiaraemoro B [IporpamMmme conepxanus 1103BOJISET
pacllMpUTh KpPYr pellaeMblX MareMarWyecKuX 3ajay 3a Cyer BKIFOYEHHUS
pOOJIEMHBIX, HECTaHAAPTHLIX 3a/1ad, 3ajad MPUKIaIHOr0 XapaKTepa, BBINOIHEHUs
UCCIIEIOBATENLCKUX paboT, B TOM YHUCIIE C MEXIIPEAMETHBIM COepIKaHUEM, U3yUEHUs
JOIIOJIHUTELHEIX BOIIPOCOB KaK TEOPETUYECKOr0, TAK U MPaKTHYECKOro XapakTepa.

IIpenycmotpennsie IlporpaMmoli BUABI AEATENBHOCTH — HHIWUBUIyalbHasd
W TpyIIoBas [POEKTHas M MCCIeJOBaTeNIbCKas eATeNIbHOCTh — CIIOCOOCTBYIOT
PasBUTHIO  I103HABATENIbHBIX, pPETYJATUBHBIX W KOMMYHHKATHBHBIX YMEHHH
obyuatomuxcst. IlporpamMma COOTBETCTBYeT WIee pacIlMpeHHs TIPHKIAIHOMN
HampaBJIEeHHOCTH Kypca MaTeMarMKd Ha YpOBHE OCHOBHOrO 0O0IIero oOpa3oBaHHA.
Pearmzamuss  xypca crmocoOCTBYeT BBISIBIEHHIO TANaHTIMBHIX W OJapEHHBIX
obyyaromuxcs, MoAepiKKe UX TAJITAHTOB U Pa3BUTHIO CIIOCOOHOCTEA.

B GonpmuHCTBE TeM Kypca MPearoNaraeTcsi BHIIOJIHEHNE UCCIeJ0BATEIbCKIX
pabor. YueOHoe HccleoBaHHe II0 MareMaTHke B 7-9 KiaccaX IIPeAIoJiaraer
MOJNYYEHHUE CYObEeKmUeHo HOBOTO JJsl O0ydaloumierocss pe3yyibTaTa M HAIPaBJIEHO
Ha popMHPOBaHHE HCCIIeJOBATENLCKIX YMEHUIT: BBIIE/IeHYE TIPOOIIEMbI, OpraHU3aLus
W aHaJIM3 JaHHBIX, BBIABMIKEHHE THIIOTE3BI, NMPOBEPKA TUIOTE3bI, (HOPMYyIUpOBAHUE
BBIBOJIOB U MPEJACTABJIEHNE PE3YIBTATOB HA I'PaMOTHOM MAaTEMAaTHYECKOM SI3BIKE.

ITporpamMma MoxeT OBITH BocTpeGoOBaHA OOYYAIOIUMUCSH, KOTOPEIE HMEIOT

MHTEPEC K U3YUCHHIO MaTEMAaTHUKH, FOTOBATCA K YJ4aCTHUIO B OJIMMIIMAaX MIKOJIBEHUKOB



[10 MATEMATHKE U YrITyOIeHHOMY H3YUEHHIO MATEMaTHKH Ha YPOBHE CPEJTHETO obmero

obpa3oBaHus.

Heas u 3a5a4u Kypca

Peanu3auysi BHEYPOUHOM JEATENBHOCTH SIBISETCS HEOTHEMIIEMOM YacThiO
o0pa3oBaTenpHOro  Ipolecca, obecneyuBas B TOM  YHMCIE  BO3MOXKHOCTDH
dopMupoBaHus 00pazoBaTeNbHBIX IPOrpaMM pa3IMYHOINO YPOBHS CIIOKHOCTH
U HalpaBlIEHHOCTH C Y4eToM 00pa3oBaTelbHBIX MmoTpebHOCTE W crocoOHOCTEH
o0 yJaromuxcs, BKIIFOUas oOJapeHHBIX JIeTei.

Heanr  Ilporpammel —  ofecmeydTb  HHIAWBHUAYalbHBIE  IOTPeOHOCTH
oOyJaroImuxcst B M3y4eHHH COHEpXKaHWsS MAaTeMaTHKH, BHIXOASAIIErO 3a pPaMKH
IIporpaMMBbl 6a30BOr0 YPOBHSI.

3apayu Kypca:

1. TToBpIieHE YPOBHSA MaTeMaTUYeCKOM OATOTOBKH 00YUarOIIUXCsl, pa3BUTHE
YCTOMYHMBOIO HHTEPECA K yueOHOMY npenMeTy «MaTeMaTukay.

2. Pa3BuTHe TBOpUECKUX CMOCOOHOCTEH, MpPOCTPaHCTBEHHOT'O BOOOpaKeHUS,
TEOPETHYECKOr0 MEIINUIEHUS W MaTeMaTHuecKoi WHTYULINH, YMEHHH paccyXJIaTh
JIOTMYECKU W aHAJU3UPOBATh CUTYalIUH.

3. Yriy6iienue u 3akperieHde 6a30BBIX 3HAHWM, GOPMHUPOBAHUE YCTOHYUBHIX
HABBIKOB PEIIeHUs HECTAHAAPTHBIX U OJMMITHAIHBIX 3314, OCBOCHUE HECTaHIaPTHAIX
II0J(X0I0B ¥ OPUTHHAIBHBIX PELICHHUH.

4. O3HaKOMJIEHUE C JOTNOIHUTENLHBIMU pasenaMi MaTeMaTHKH, BBIXOIAIUMHE
3a paMKu 6a30BOro Kypca.

5. BocriuTanue caMOCTOSATENBHOCTH, HACTOHYMBOCTH M OpraHH30BaHHOCTH
B X0JI€ peIIeHUs CI0KHBIX 3a/1ad.

6. PasBuTe HaBHIKOB KOMAHIHON paGoOTHI, JpPYKECKOro CONEpHUYECcTBa
1 3]I0POBOM KOHKYPEHLIUN CPeU CBEPCTHUKOB.

7. IloaroroBka 00y4aroUXCst K YYaCTHIO B IIKOJIBHBIX, pAHOHHBIX, TOPOACKHX,
PETHOHANBHBIX, BCEPOCCHMCKUX ONUMIMAIAX, KOHKYpcaX W COpPEeBHOBAHMSIX

I10 MaTeMaTHKe.



8. [loBBIIEHHE ~ YPOBHA  TpaMOTHOCTH B 00NAcTH  MCIIONB30BAHMS
«MaTeMaTUYeCKHUX TTaKeTOB», 00eCTeYHBAIOLIMX aBTOMATU3ALIIO IIPOIECCOB ITOKCKa,
aHam3a, o6paboTKH, co3jaHus, repefaud, dopManusaluu (B BHAE CTATHIECKHUX
H IHHAMUYEeCKUX rpadKoB, AUarpaMM U IIpouei BU3yaln3allii pe3yIbTaToB aHalu3a
d MaTeMaTHJYeCKHX 3aKOHOMEpHOCTeif) B IIpolecce Y4eOHON IeATeNbHOCTH
MpU U3yYeHUU MaTeMaTHKH.

9. PazButie TBOPUECKUX CIIOCOOHOCTE, TEOPETHYECKOT0 MEIIIIEHHS] HA OCHOBE
MCIONB30BaHMS LM (POBEIX HHCTPYMEHTOB (B TOM YHCIIE «MaTeMAaTHYECKHX ITAKETOBY )
B 00NacTH MOJENMPOBAHMS, WMHTAlUM ¥  WHTEPNpETaldM  aOCTPAKTHBIX
MaTeMaTH4YeCKHX 00BEKTOB 1 00pa30B B BUE PasIHUHEIX BU3yalu3aluil (B TOM YHCe
IPOCTPAHCTBEHHEIX 00BEKTOB).

IIporpamma paspaboTaHa ¢ ydeToM pekoMmeHIauuil (eaepanbHoii paGoueit
TIPOrpaMMEI BOCTTUTaHHs. B 4acTHOCTH, OHa YUUTBIBAET IICUXOJIOr0-IIearornyeckie
0COOEHHOCTH COOTBETCTBYIOIIEI BO3PACTHOM KaTeropuy 06 yJarommuxcs.

Taxum ofpasom, peamusauus IIporpaMMBl  cOHEHCTBYET — TONYYEHHIO
CIIEAYIOLIUX Pe3ybTaTOB:

— AOCTHXKEHHE 00y4aroIMMHCs INTAaHHPYEMbIX JIMYHOCTHBIX, METAIPEIMETHBIX
M INPeAMETHBIX PE3YJIbTATOB, B T. Y. COOTBETCTBYIOLIMX YIrIYOIEHHOMY YpPOBHIO
U3YUYEHHUS MaTeMaTHKH;

— pasBUTHE JIMYHOCTH 00yYaromuxcs, GOPMUPOBAHHIO W YIOBJIETBOPEHUIO UX
COLMAILHO 3HAYHMBIX HHTEPECOB U MOTPeOHOCTEI;

— caMmopeanu3anys 00yJaroIMXcs Uepe3 y4acTHe BO BHEYPOUHOH IesTeIbHOCTH.

MecTo Kypca B 06pa3oBaTe/ibHOM Ipomnecce

Bo ®I'OC OOO ans obs3aTensHOro 00yYeHHWs YTBEPIKAEHBI [Ba YPOBH:I
OCBOEHMs paDOYMX MpOrpaMM IO MaTeMaTuke: Ga30BBIA W yriyOJeHHBIH, HadyuHAasd
¢ 7 xmacca. CozmepikaHue IpOrpaMMBbl [0 MareMaThke (YIIIyONEeHHEIH ypOBEHb)
HalpaBJIeHO HAa  YHOBJIETBOPEHHE TIOBBILIGHHBIX 3apPOCOB  00YyYarOImUXcs,

CTpeMsALIUXcs K Goiee IIyDoKOMY OCBOEHHUIO TPeMETHRIX pe3yabTaToB. [Iporpamma



Kypca BHEYpOYHOI JesTensHocTH «TpymHsie BOTPOCH MaTeMaTHKI) HalpaslicHa
Ha pacImIHMpeHue 3HaHHH 00yJaroIuXCs 10 MaTeMaTHKE I KIlaccoB ¢ 00A3aTeNIbHEIM
Ga30BEIM YPOBHEM 00y4YeHHs MaTeMaTHKe.

TemaTnueckoe MIaHMPOBAHHE B TPOrpaMMe Kypca BHEYPOUHOH JesATebHOCTH
«TpynHBIe BOIPOCEl MaTeMaTHKH»  COCTAaBIEHO TaK, 4YTO  PaclpeseNieHIe
COZlepKaTeNbHBIX Pa3lelioB B HEM CHHXPOHH3HPOBAHO ¢ 0053aTeNbHOM MporpaMMoi
Ga3oBOro ypoBHs. Peanmzauys COAep)KaHUA Mpeanaraercd B (opMmax, OTIMYHBIX
OT ypouHBIX. CJIelyeT OTMETUTE, UTO JAaHHBIH KYpPC B OCHOBHOI! ITKOJTE BEICTPAHBAETCS
HE TOJIbKO Ha pacIIMPEHHH MareMaTH4ecKoro CcoAepikaHus 0a30BOro YpoBHS,
HO M Ha MOBBILICHUH YPOBHSA CIOXKHOCTH 331y, peaiaraeMblxX Ui PEIIeHus..

PaGouast mporpamma Kypca BHEYpOYHOM HesTeNbHOCTH «TpymHbIe BOIPOCHI
MaTeMaTHKHy TpenHasHaueHa Ui pealu3alud B 7-9 KiJaccaX W HalpaBiieHa
Ha DOCTIKeHHE 00ydJaromuMUcs IUIaHUPYeMBIX pe3yibTaroB. IlocaenoBaTeIbHOCTD
U3YYCHUSA TeM Kypca COBIafaeT IO BPEMEHM € H3y4eHHEM Kypca MaTeMaTHKH
(anreGpbl W reoMeTpHM) OCHOBHOM INKOMHKI 0a30BOr0  YPOBHS, BCE TEMEI
110 BO3MOXKHOCTH CHHXPOHHU3HPOBAHEI ¢ 0A30BbIM KypcOM MaTeMaTHKHU 110 Kjlaccam.
Tembr mo anrebpe M TeOMETPHH YEPEAYIOTCA, UTO TMO3BOJIIET MAaKCHMAaJIbHO
NpUOIM3ATE UX 110 BPEMEHH H3yUeHNs K 0CBOEHHIO 6a30BOro Kypcea.

ITpu peanusauuu IlporpaMMEbl mepBas 3a7a4ya yYHTENs COCTOMT B TOM, YTOOLI
CO3/1aTh HEOOXOMMMBIE YCIIOBHS JUISl TIPUOOPETEHUS U PA3BUTHA YMEHUH, CBA3aHHBIX
C [IPOBEACHUEM HCCIIE0BAHUI HA MaTEMaTHYECKOM colepKanuu. J{yst permeHust SToit
3amayu B IIporpamme o6o3HadeHo MecTo U chOpMYITUPOBAHEI TEMBI JUIS IPOBEICHIS
UccIeI0BaTeNbCKUX paborT.

Bropas 3aiaya yyuTesns no peanusanuu [IporpaMmbl CBS3aHa ¢ BO3MOXKHOCTBIO
co3JaTh YcloBUA [UIA 00pabOTKM M TIpencTaBIeHHS WHOOPMAUWH HAYIHOrO
COlepKaHMs (B TOM 4dHCIe C HCHONB30BaHHEM LHU(POBEIX HMHCTPYMEHTOB)
Npd  OpraHU3alMHd HHAMBUIYAIBHONH M TPYNNOBOM MPOEKTHON JeATELHOCTH.
A yeremHol peanu3allii CLEHapUeB NPOEKTOB PEKOMEHAYeTCs HCIOIb30BaTh

NEPCOHAIBHBIE KOMITBIOTEPEI C YCTaHOBJICHHBIMHA O(I)I/ICHBIMI/I ITporpaMmMaMu



W gocrymoM K cern MHrepHeT (Kak MWHHMYM OIHMH KOMHBHOTEP AL Ka oM
TPYIIIIEL).

dopMbl  JESTENBHOCTH  0Oydalomuxess — MPEelycMaTpuBaioT — aKTHBHOCTE
U CaMOCTOSTENBHOCTh, COYETAIOT MHIAWUBHIYAJTBHYIO H TPYIIIOBYIO pabory,
OTJTMYAIOTCS OT YPOYHBEIX Oonee ILIMPOKMM HCIOIB30BAHHEM HCCIIeIOBaTENIbCKOM
M IIPOEKTHOM  JEATENBbHOCTH, PpelleHHeM HeCTaHJapTHeIX —3ama4 M Jp.
CTpyKTypHpOBaHHE TeMaTHYecKoro IUIaHupoBaHus B IIporpaMme COOTBETCTBYET
TIOPAAKY W3YYEHHs pasjielloB U TeM aireOpbl U TeOMEeTpUH B OCHOBHOHM IIKOJIE
W TeM caMbiM O0OECIeYMBaeT MPEEMCTBEHHOCTh YPOYHOH W BHEYPOYHOM
HesTeTbHOCTH.

Peamuzanus [lporpamMMbl mNpeamonaraeT codeTaHWe pasiIUYHBIX  (HopM
TPYNIOBO paboTHI (IUCKYCCHs; MaTeMaTHYECKOEe COPEBHOBaHNE; IPAKTHKYM; BEIOOp
TEMBl IIpOEKTa, IUTAaHWpOBaHWEe paboT, paclpedelcHHe poJiell, B3aUMOOLEHKa
TIPY BBITIOTHEHUH TPYITOBEIX TPOEKTOB U UCCIIeIOBAHMI) U HHAMBHIYaIbHON paboTEl
(BBIIOJIHEHNE WHAMBHUIYAIBHOIO HCCIEJOBaHMS, B TOM YHUCIE C MCIOJIB30BaHHEM
UU(POBBIX HHCTPYMEHTOB; IPOBEACHUE YCTHOrO OOOCHOBaHHUS IpU PpELIECHUH
HecTaHAApTHBIX 3alay, 3alay I[IOBBIIIEHHOrO0 YPOBHS CIOXKHOCTH; IIOCTPOEHUE
MaTeMaTHUYecKUX MoJellell, WX HCCNeJoBaHHe; WHTEepIpeTalus MONyYEeHHBIX
Pe3yJBTaTOB IIPU PELIEHUH 3a/1ay ¢ MEXIIPEIMETHBIM U IPAKTHUECKUM COAEPIKAHUEM ;
IIOUCK, MHTEepIIpeTanus, TmpeobpazoBaHue U TPUMEHeHUe MaTeMaTHdecKoi
UHQOpPMALMH; CaMOCTOATEILHOE OTKPHITHE HOBOTO MaTeMaTHdyeckoro ¢axra).
Henons3opanuie Takux GhopM paboTs TOMOraeT pa3BHBaTh y 00 y4aloUHXcsl, ¢ OHOMH
CTOPOHBI, HaBBIKM BOCIPHATHS HOBOH HH(GOPMALUH MpHU pasiIMuHBIX (opMmax ee
nojavM, a ¢ JApPyroil CTOpoHBl — aKTUBHOCTb, CAMOCTOATENBHOCTh M CIIOCOOHOCTH
K TBOp4YecTBY. OcBoenue IIporpaMMBl AOMKHO MOMOJHATE U pa3BUBATh 3HAHWA
U yMeHHs 00y4aromuxcs B 00J1aCTH MaTeMaTUKH, OPHEHTHPOBATh UX Ha O0ydeHUe
B CpelHed IUKoJle B Kjlaccax, IPeAyCMaTpPUBAIONINX OCBOSHHE MaTeMaTHKH
Ha yrioyONeHHOM YpPOBHE, B YacTHOCTH TEXHOJNOTHYECKOTO MpOQUIIsL, a TaKKe

CIIOCOOCTBOBATH COLMANBHOMY (GOPMUPOBAHHIO JIMYHOCTH 00 YUAIOIIHUXCS.



IIporpaMma Kypca paccuntaHa Ha 204 vaca B TeUeHUE TPeX JIET 00y4eHus
B 7-9 knaccax (68 yacoB B KakJOM Kiacce) Ipu MPOBEACHUHU 3aHATHH ONMH pa3
B HENeN0 10 2 aKaJeMMYecKMX dYaca Kaxk[oe WIM JBa pasa B HEICMO
no 1 akageMuueckoMy dacy kaxmoe. LlenecoobpasHbiM SIBIAETCA Y€pelOBAHUE TEM
3aHATHIA ¢ areOpanyeckM U T€OMETPUYECKUM COIePIKaHUEM.

B 3aBHCHMOCTH OT KOHKPETHBIX YycnoBuit peamusamuu  IIporpammel
M KOJMYeCTBA 00YJarouXcs JomyckaeTcs: GopMUpOBaHUE TPYIN U3 00ydarolixcs
Pa3HBIX KIIACCOB B IpejieNiaX ofHoi napasenu. IIporpaMMa MokeT peanu3oBEIBATECS
o0pasoBaTeNbHON OpraHu3alMeil caMoCTOATENBHO MO0 HAa OCHOBE B3aUMOCHCTBHS
¢ IPYTUMH OpraHu3aliaMH, OCYIIECTBIISIOINMEI 00pa30BaTeNbHYIO JIesITeTbHOCTD.

ITo ycMOTpeHHIO y4MTeNs HEeKOTOpble 3aHiATHS MOrYT OBITh WCKJIIOYEHBI
UJTH 3aMCHCHEL. PeKoMeH IyeTcs BKIIOYUTH B [IporpaMMmy pernoHalbHEI KOMITOHEHT:
OKCKYPCHH Ha NpPeANpUATHA, B pPErHOHANbHBEIE MY3€H, BY3hl TeXHHYECKOH
HalpaBJIeHHOCTH JJisl IIOBBEIMIEHUS HHTepeca OO0yJarolmuXcss K TPaKTHYECKOMY

H3YYEHUIO NIPO(QecCrii, CBI3aHHBIX ¢ MaTeMaTHKOIA.
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COAEPKAHHE OBYUYEHMUA

7 KJIACC

Yucua u BeIyucaeHus. Jdeaumoctsb

[Ipu3Hakyn penuMocTu: (QOpMYIHMpOBKa M J0Ka3aTeNbCTBO. PelieHue 3anad
IIOBEIINEHHOM  CIIOXKHOCTH Ha  JIeIUMOCTh.  PellleHHWe  CIOKETHBIX  3ajad
apuPMETHIECKUM METOIOM.

Hcenedosamenvckas paboma: NeTMMOCTE U ee CBOMCTRA.

OceBast cuMmeTpus
@urypsl ¢ ocesolt cummeTpueii. [IpuMepsr cumMmMeTpun B OKPYIKarOLEM MHpE.

Ilpoexm: cuMmeTpus B OKpyIKaroleM MHUpE.

AnrebpanyeckHe BhIpasKeHUsI

Crenend,  MHOTOYJIEHBI, npeobpa3oBaHre  MHOTNOWIEHOB,  JEHCTBHS
¢ MHOro4ieHamMu. MHorouneH craHaapTHoro Bujaa. CTermeHs MHOTOWIEHA. Kopuu
MHorowieHa. Haxox/ienue kopHell MHOTOYIeHa. J]0Ka3aTeqbCTBO TOXKIECTB. PasHble
MOAXOIE! K JOKA3aTebCTRY TOMXKIECTB.

Hecnedosamenvckas paboma: xak HaiiTH KOpeHb MHOTOUJIEHA?

MHOroyroabHHKH M reoMeTpUYeCcKHe HepaBeHCTBA

CyMma BHYTPEHHMX YIJIOB MHOIOYTOJIBHMKA M BHEINHUX YITIOB BBITYKJIOO
MHOTOYTONbHUKA. COOTHOINEHUS MEXIY CTOPOHAMH M YITIaMH TPEyroJbHHKA.
HepasenctBo Tpeyromsuuka. Hepasencrso o jmine momaroii. HepasercTso MEXTY
NEPNeHANKYIAPOM M HaKJIOHHOM. PaccTostHiE OT TOUKM 10 mpsMOi.

Hcenedosamenvckaa paboma: reoMeTpuuecKue HepaBeHCTBA.

DyHKIHH

Iomek  obnacTi  ompemeNeHHs W MHOXKeCTBA 3HAYEHWIl  (DYHKIIHWL
Hcnionb3oBanne pasnmuyHBIX cocoGoB 3afaHust GyHKIMH, Vcnonb30BaHue CBOMCTB
GyHkumi 10s aHaMM3a rpadMKOB peaNbHEIX 3aBUCHMOCTEH (Hynu  GyHKLIMH,

TIPOMEKYTKH 3HAKOIOCTOSHCTBA (YHKLMH, TPOMEXYTKH BO3PACTAHUS M yOBIBAHHS
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GyHKIHH, HauOoNbllee W HAUMEHBIIEE 3HAUCHHA ¢ynkuun). ['paduky, KycodHO-
3afanHble QYHKINH.

Heenedosamenvckas paboma: CpaBHEHUE CBOWCTB QYHKIMM M HX rpathuKoB

B 3aBUCHMOCTH OT I1apaMcTpOB.

I'eomMeTpUYECKHE MECTa TOUEK
BzanMHOe PacroyioKeHHe OKPYKHOCTH ¥ mpaAMoid. [IpuMepe! reoMeTpUIeCKuX
MECT TOUEK Ha IUIOCKOCTH. MeTox reoMeTpHYecKHX MeCT TOUEK IIPH pPEeIleHUU

FCOMETPUYIECKUX 3a1ay.

YpaBHeHus U ccTeMbl YpaBHeHHI

JIuneiiHbIe YpaBHEHUS U UX cHcTeMBl. OmnpeeneHre Yucia KopHel THHEeRHOro
YpaBHEHHUS.

Pemmenne nuHEHHBIX ypaBHEHWH, cojepkalmuxX 3HaK MoAynd. Pemenue
JIMHEWHEIX ypaBHEHWH ¢ napamerpamu. PemeHue cucTeM IIMHEHHBIX ypaBHEHHH
Pa3HBEIMH METOAaMIL.

Hecnedosamenvckas paboma: NTUHEHHBIE YpaBHEHUs, COLepiKalllie 3HaK MOIYJISL.

ITocTpoenus ¢ NOMOWBLIO LUPKYJIST U JIHHEHKH
OGocHOBaHUS TIPOCTEHINMX ITOCTPOEHMH, STalbl 3aJayd Ha IOCTPOEHMH,

pelICHHEC 3a0a49 Ha ITOCTPOEHUE UPKYIIEM U JIMHEWKOIA.

8 KJIACC

Yuciia 1 BEIYMCIEHUST

KBaapaTtHblil KopeHb. BeinonHeHue onepanuii ¢ uppallioHaJIbHBIMHA YUCTaMU.

AnredpanyecKkre BbIpasKeHHsI
M po6Ho-pannoHanbHbIe BeIpaxeHus. CTeneHu. BINojHeHHe TOXIEeCTBEHHBIX

npeobpazoBaHuii PallMOHANBHEIX BBIPAXKEHHIA.

IenTpansHas cuMMeTpUs

(I)OpMy.l'IHPOBKa ONpEaCIICHUA W JTOKa3aTelbCTBO CBOWCTB LEHTPaAJIbHO-

CUMMETPUIHEIX QUTryp.
Jlenenue oTpeska Ha paBHbIE YaCTU C IOMOINBIO LUPKYJIS U JIHHEHKH.

12



Hccnedosamenvekas paboma: CBOHCTBA LEHTPAJIEHO-CHMMETPUYIHBIX ¢buryp.

IIpoexm: UeHTpaTIbHAs CHMMETPUS B OKPYIKAIOLIEM MHPE.

YpaBHeHUs H HepaBEHCTBA

OnpejieNenye paBHOCHIBHEIX ypaBHeHHH. IIpuMereHue CBOMCTB ypaBHEHMH
c onHOIl mepemeHHOH. OmpemeneHHe KONUYECTBA EHCTBHUTENBHBIX KOPHEH
KBaJ[paTHOTO ypaBHEeHUA. Pemmenne ApoOHO-pallMOHaIbHEIX YPaBHCHHM, CBOAAIINXCS
K JIMHEHHBIM WIM K KBaJpaTHBIM ypaBHEHHSAM, WCIIOIB30BaHUE METOMA
3aMeHBI IlepeMeHHOi. PelleHHe TeKCTOBBIX 3amau anredpandyeckuM CrocoOoM:
TIepeXO/ OT CJIOBECHOH (GOPMYIMPOBKM YCIIOBHS 3afadu K anreGpanueckoil Moaenu
MYyTEM  COCTaBIICHMS  ypaBHEHMS;  pPELIEHHWE  COCTaBICHHOTO  ypaBHEHUS;
UHTEeprpeTalus pesynbrara. ['padudeckas WHTeprperanus ypaBHEeHHH ¢ IByMs
TIepeMEeHHBIMHU.

Pemenye cucteM ypaBHEHWH, B KOTOPBIX OJHO W3 YpaBHEHHH He SABIAETCA
TuHEeHHBIM. ['paduueckas UHTeprpeTanusi pelieHHs VYpaBHEHHS C  JBYMS
NEPeMEHHBIMH U CHCTEM YPaBHEHUH ¢ JIByMS MepeMeHHBIMU. PellleHue HelTMHeMHBIX
HEpaBEHCTB W MX cHcreM. PelleHne HepaBeHCTB, COIEpXKAINMX 3HAK MOJIYJIA.
MzobpaikeHue pelleHHs HepaBeHCTBA C OIHOM MEPEMEHHOM U CHCTEMBl HEPABEHCTB
Ha KOOPJAMHATHOM IPAMOM, 3allUCh pPELIEHHs ¢ MOMOIIbIO CHMBONIOB. HepaBeHCTBO
C IBYMsl TlepeMeHHBIMHU. I'paduueckuil MeTos pelieHusl CUCTEM HEPABEHCTB C JABYMS
[IEpEMEHHBIMU.

Hceneoosamenvckan paboma: paBHOCHIBHOCTE M CIIE/ICTBHE.

Hcenedosamenvckas paboma: rpadudeckas WHTEPHpPETalMs ypaBHEHHH
C IBYMS IIEpEMEHHEIMU.

Hceceneoosamenvckasa paboma: rpaduueckuil MeTON pEIICHHS CHCTEM

HEPABEHCTB C IBYMS TIepeMEHHEBIMM.

IIpeo6pa3oBanue mogoous
ITpeobpazoBanue monobust u mogobHsIe GUrypsl. COOTHOIIEHHS B MOJOOHEIX

burypax.

Hccenedoseamenvcras paboma: 4ro Takoe ppaxtain?
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JloKka3aTeIbCTBA HEPaBeHCTB

OlieHKa 3HaueHys BRIPAKEHNS ¢ MCIOIb30BaHUEM HEPAaBEHCTB.

I[TpuMeHeHHe CBOICTB HEPaBEHCTB B XOJle pelleHNs 3a1at.

OrnpeielieHAEe paBHOCUJIBHBIX HEPABEHCTB.

Jloka3aTenpCTBO HEPABEHCTB.

PemeHre TEKCTOBBIX 3aiay ¢ IOMONIBIO JMHEHHBIX HEPaBeHCTB C OHOM
TiepeMeHHOM.

Hceenedosamensckas paboma: NUHEHHOE HEPAaBEHCTBO ¢ OJHON IEpPeMEHHOM
C TapaMeTPOM.

Hccenedosamenvckas paboma: NUHENHHOE HEPAaBEHCTBO ¢ OJHOW IIEpeMEHHOM

C rapamMmeTpoM.

IIpsimoyronbHBIE TPEYroJIbHUKH
JloKa3aTenbCTBO COOTHOWIEHUH MEXAy IIPOMOPUUOHANBHEIMH OTpe3KaMH
B TIPAMOYTOJBHOM TpeyrojbHuKe. IIpuMeHeHHe COOTHOIIEHHWH IIpU peleHUH

FeOMETPHUYICCKUX 3a1a4.

DOYyHKUHUH
ITouck oONacTu oOmpeneNieHUs W MHOXKecTBa 3HavyeHui (yHkuuu. I'papuk

byHkK k/x. @ynkuus Buga (ax + b)/(cx + d).

Ymncna 0 BBIYHCTEHHS: AeTHMOCTD

(I)OpMy.HHPOBKa ompeneneHusa JACIUMOCTH Hallejlo, YHCEIl, CpaBHHUMBIX
M0 [JAaHHOMY MOAYTIO. DBbimonHeHue pAeneHuss ¢ ocTatkoM. JlokasaTenbcTBO
U NPUMEHEHHE CBOWCTB cpaBHEHHMH Mo Moaymro. HaxoxkmeHume ocTaTkoB CYMMBI
U TIPOU3BEICHHUS 110 JaHHOMY MOIYIIIO.

Hccenedosamenvckas paboma: JeTUMOCTb.,

9 KJIACC

YpaBHeHust 1 HepaBeHCTBA
buxBanpatHele ypaBHeHUS. MeTONE paBHOCUIIBHEIX ITpeo0pa3oBaHui, 3aMEHbI
nepeMeHHOM, rpaguyueckoro Meroa MpHu pelieHuH ypaBHeHuit 3-i u 4-i creneHei.
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PemeHne HepaBeHCTB, coIepiamux 3HaK Moayys. HepaBeHcTBO ¢ IBYMS
TepeMeHHEIMH. 1IpUMeHeHHe IpaHueckoro MeToja PElleHus CHCTEM HEpaBeHCTB
¢ IByMd TlepeMeHHBIMHU. Perenne Apo6HO-paMOHATBHEIX yPAaBHEHUH ¥ HEPABEHCTB,
IlocTpoeHue TpadMKOB ypaBHEHWH, B TOM YHCIE C HCTOJb30BARHUEM LH(pPOBEIX
pecypcoB. IIpuBoguTh rpadhuyecKyr0 HHTEPNPETALUIO PEUICHUS YPABHEHUS ¢ IBYMS
IIEPEMEHHBIMH U CHCTEM YpaBHEHHi ¢ IBYMs nepeMeHHBIMU. MccneoBanue CUCTEM
HEJMHEHHBIX ypaBHEeHUH ¢ mapameTpoM. PerieHre HepaBeHCTB C ABYMs EpeMEHHBIMH
U UX CHCTEM.

Hccnedosamenvckue pabomei:  pelieHHe 3ajad ¢ HapaMeTpaMH  —

anredbpanyeckuM METOIOM; TpahuYecKUM METOLOM.

Pemenue TpeyrojbHUKOB

@opmMynsl npuBelleHUs. PellleHne NMPakTHUECKHX 3a7ad ¢ HCIIONB30BaHHEM
TEOPEMBl KOCHHYCOB M TeopeMbl cuHycoB. @opmyna I'epona. @opmyna muiomianu
BEIITYKJIOI'O YETBIPEXYIroJbHUKA.

CooTHOIEHMS MEXKIY TPUTOHOMETpUYecKuMH (yHKuusaMu. Tlpocreiime
GopMynBl TNpHBEEHHS W3 TeOMETPUYECKMX coobpakeHuil. Pelmenue 3amau
C HCITOJIE30BAHUEM TEOPEM KOCHHYCOB M CHHYCOB, HAXOXKAECHUE paguyca ONMCaHHON

OKPYXKHOCTH.

Aurefpanyeckue BbIpasKeHHs

Crernensb ¢ pallMOHABHBIM [TOKA3aTeNIEM.,

Onpenenenye KOpHs n-i CTENEHH H CTENEHH ¢ PALMOHAIBLHEIM IT0KA3aTeJIEM.

IlpuMeHeHWe omepauny W3BJIEYEHHS KOPHA M- CTENEHH, HCIONb3ys
pH HEOOXONUMOCTH KalbKYJIATOD. BEIUHCIeHIE 3HAYEHNS CTENEHH ¢ PALMOHATBHEIM
nokasareiaeM. OlleHKa 3HAYeHWNl KOpHA #-ff CTeNeHM, 3HAYeHHe CTeleHU
¢ PpauMOHANILHBIM II0Ka3aTelieM LeNbIMM YHCIaMU M JeCATHYHBIMU IpoOsMHu.
CpaBHEHHE M YNOPANOYMBAHNE PALMOHANBHBIX W HPPAlMOHATBHEIX YHCEN,
3aIICAHHBIX C IIOMOLIBIO KOPHS #2-ii CTEIIEHH, CTENEHH ¢ PallHOHABHEIM TIOKA3aTENEM.
BEinonteHne TOXIECTBEHHBIX MpeoOpa3oBaHuil BEIpaXKEHUH, COAEpKalIMX KOPeHb

n-u CTCIICHH, CTEHEHB C pallMOHAILHBIM IOKAa3aTeJIeM.
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IMoxoOue TpeyroJbHHKOB

TeopeMBl 0 TIPOU3BEIEHNH OTPE3KOB XOPJI, TEOPEMBI O NPOU3BE/CHHH OTpPE3KOB
CeKylllHX, TeopeMa O KBajpare KacaTe/bHOH, TeOpeMbl Uepesl u Menenas.
VceneoBanie, B TOM UHC/IE C TMOMOMIBIO LU(pPOBBIX PECYPCOB, H3YHIaCMBIX
koH(urypanuii. [[puMeHeHne TaHHBIX TEOPEM NPH PEIICHUH FEOMETPHIECKHX 3a/at.
3HAKOMCTBO C IIOHATHEM TOMOTETHM, € €ro TIpUMEHEHWeM, B TOM HHCIC
B [IPaKTHYECKUX CUTYaLUIX.

Hcenedosamenvckas paboma (¢ UCTIONB30BAHUEM MPOrPAMMHBIX CPEJICTB):

TOMOTETUS U €€ CBOMCTBA.

DOYyHKUUHU

IMonstue «dpyaxuusy. I[IpuMeHeHne cBoOICTB GYHKUMA: Hynu (QYHKLINH,
TPOMEXYTKH 3HAKOMOCTOSHCTBA (YHKIMM, MPOMEXKYTKH BO3pAcTaHUS U yObIBaHUS
(GYHKUMH, YETHBIE W HEYeTHble (YHKLUHHM, HauOonblllee W HaUMEHbIUEEC 3HAUEHIUS
QyHaxuuu Tipu pemeHuu 3amad. [loctpoeHue rpadukoB (QYHKUUM € IOMOIIBIO
npeoOpa3oBaHuil BUIA:

fx) =fx) + a; flx) = fox + a); Ax) = k), fx) =4 x ), fiox) = [ fx) |-

PacriosHaBaHWe CTENMEHHBIX (QYHKIMA W TOCTPOEHHE 3CKU30B IpadiKoB
CTENEHHBIX (QYHKUMA C HarypajJbHBIMM [I0K43aTElAMH  pasHOH YETHOCTH.
Ucnonp3oBanyie CBOMCTB TrpadMKOB CTeNMeHHBIX (GYHKIMI ¢ HaTypaJbHBIMH
ToKa3aTeNsIMK TIpH pemenny 3anad. [loctpoenne rpapukos dynkuuit y=vx ,y = Vx,
y=|xl.

Hccnedosamenvckas paboma: moBeieHHe GYHKUMM W ee  rpaduka

B 3dBUCHMOCTH OT IlapaMeTpa.

MeTon KoopauHaT

[MapannenbHOCT M MEPHEHAMKYJSIPHOCTH  NPSIMBEIX  (4epe3  yrJloBOM
K03 QULIHEHT).

Haxoxenue nepecedeHuil okpy:kHocTel U pSMBIX B KoOpAMHATax. @opMyrna
paccTosAHMA OT TOYKM X0 mpamoii. Ilnomanp mapaienorpaMMa B KOOpAMHATAX,

MOHsTHE 00 OpHCHTHpOBaHHOﬁ IJIomamm. HpI/IMCHEHHe METOOa KOOpAWHAT
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B NPaKTHKO-OPMEHTHUPOBAHHBIX  TIEOMETPUUYECKHX  3a7ayax,  MCCIEIO0BAHHUC
TIPUIIOKEHUS METOA KOOP/IMHAT B BEIYMCIIMTENBHOM MaTeMaTKe U UH(POpPMATHKE.
Hccneoosamenvckas — paboma: — pellleHHe  NPaKTHKO-OPHUEHTHPOBAHHOU

I’COMGTPH‘-ICCKOﬁ 3agavyd METOAO0M KOOpAUHAT.

YmucioBble M0C/1eJ0BATEILHOCTH H NPOrpeccut

OrmpenesieHre BUIOB MOC/IE0BATENEHOCTEH: OrpaHHueHHasA 10CIE10BATEIbHOCTS,
MOHOTOHHO BoO3pacTarollas (yOblBaromas) IociefoBaTelbHoCTh. lIpencrapieHue
OECKOHEUHBIX IepHORMYECKUX Jpobeil B BHIE OOBIKHOBEHHBIX. 3HAKOMCTBO
C TIOHATHEM CXOAMMOCTH TIOCIIEIOBATE/IbHOCTH, HAXOXKIACHHE CYMMBI OECKOHEYHO
yOBIBarOWIEH TeOMETPHYECKOM mporpeccuu. IIpuMeHeHHe MeToa MareMaTHYecKOM
HHIYKLIH.

Hccnedosamenvckas — paboma:  TOBelieHMe  INOCIENOBATEIbHOCTEH — —

OT I'MITOTE3RI 10 JOKA3aTEIbCTBA.

JABIKeHHsI MJ10CKOCTH

LlenTpanbHas cummerpus. IleHTpambHO-cuMMeTpuuHBle (urypsl. IToBopor.
OceBast cuMMeTpust. DUTYphl, CUMMETPHYHBIE OTHOCHTENLHO HEKOTOPOH OCH.
HapanneneHsiit nepenoc. Ilonatue ABMKEHHS W ero cBoidcTsa. PaBeHCTBO (UTYP.
IIposiBNIeHHsT CUMMETPUM B NpPHUPOAE, JKUBOMMCH, CKYJIBIITYpE, apXUTEKTYype.
Kommosnumn  nswkenuit (mpocreiimne mpumepkl). [lpuMeHeHHe B peIleHHU
reoMeTPUYECKUX 3a1au.

Hcenedosamenvckas paboma (¢ WCIONB30BAHHUEM IIPOrPaMMHBIX CPEICTB):

KOMIIO3UIIMS ABHKEHUI,
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[LIAHWPYEMBIE PE3YJIBTATHI OCBOEHHSI KYPCA BHEYPOUHOM
JAEATEJBHOCTHU «TPYIHBIE BOIIPOCHI MATEMATHKH

Pearmu3arus IporpaMMbl Kypca BHEYPOUHOH e TETbHOCTH « TpyxaHsre BOITPOCH
MaTeMaTHKA» HampapieHa Ha ofecredeHHe JIOCTHOKEHHS — OOydarolUMUCH

JTMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHEIX 00pa30BaTeIbHEIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI B uactu:

— NAaTPHMOTHYECKOr0 BOCMHTAHHA: MPOABICHHE HHTEpeca K IIPOLIIOMY
U HACTOSIIEMY POCCHMCKOHW MaTeMaTHKH; I[EHHOCTHOE OTHOLICHHUE K JOCTHIKCHHAM
pOCCHIICKMX MAaTEMaTUKOB U POCCHUICKOI MaTeMaTH4eCKOM LIKOJIBI, K HCTIOJIb30BaHUIO
HTUX HOCTHKEHUH B IPYTUX HayKaxX W NPUKIAIHBIX cpepax;

— rpamkIaHCKOr0 W JAYXOBHO-HPABCTBEHHOI0 BOCIUTAHHA: I'OTOBHOCTH
K BBIIIOJIHEHHMIO 00s13aHHOCTeH TpaKIaHMHa U peajiu3aliiy ero npas; MpeacraBieHue
0 MareMaTHYeCKUX OCHOBaX (YHKIHOHHPOBAHHUS PA3NUUHBIX CTPYKTYp, SABIEHHIA,
OpoUeayp rpaxAaHCKoro oOuiecTBa (Harmpumep, BHIOOpBI, ONPOCHI), TOTOBHOCTH
K OOCYXIECHHIO 3THYECKHX Ipo0JIeM, CBSI3aHHBIX C MPaKTHYECKUM MpPUMEHEHHEM
OOCTMIKEHUH HayKH; OCO3HaHHE Ba)XHOCTH MOpPAIbHO-OTUYECKUX IIPHHIIHIIOB
B JEATEIBHOCTH YYEHOI0;

— TPYAOBOro BOCIHHMTAHHUSI: YCTAHOBKA HA aKTHUBHOE y4dacTHe B pEIICHHH
MPAKTUYECKHUX 3a/ay MaTeMaTW4decKoll HanpaBjIeHHOCTH; OCO3HaHHWE BaXHOCTH
MaTeMaTHYecKoro o0pa3oBaHUA Ha NPOTHXKEHUM Bced JKU3HM I YCIEIIHOM
npodecCHOHANBHON AEATeNLHOCTH U pa3sBUTHE HeoOXOAUMBIX YMEHUH; 0CO3HAaHHBIN
BBIOOP W TIOCTPOECHWE HMHAMBHMIYATBHOM TpaeKTOpUM 00pa30oBaHHUs W KU3HEHHBIX
IIJIAHOB ¢ YIE€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX IOTPEOHOCTENH;

— 3CTETHYECKOro0 BOCHHTAHHUS: CIOCOODHOCTE K  DMOLMOHATBHOMY
U ODCTETUYECKOMY BOCIPHUATHIO MaTeMaTHUYecKMX OOBEeKTOB, 3ajay, peLIeHHUi,
paccyxJIeHUH; YMEHUEe BULETh MaTeMaTU4ecKie 3aKOHOMEPHOCTH B UCKYCCTBE;

— UEHHOCTH  HAYYHOI0 TIO3HAHMA:  OpPMEHTALMs B  JEATEIBHOCTH

Ha COBPEMEHHYHO CUCTEMY HaAYYHBIX HpeﬂCTaBﬂeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX
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pas3BUTHS YeoBeKa, PUPOALI U 00LIecTBa; MOHUMaHHe MaTEMaTHIECKOU HayKH KaK
cepsl yeIoBeueckoi AeATeTbHOCTH, 3TAloB €€ Pa3BUTHs U 3HAYUMOCTH I Pa3BUTHA
[UBUITM3AIMK;, OBJIAJIEHIE S3BIKOM MaTeMaTHKH M MareMaTH4YecKof KynbTypoH Kak
CPEACTBOM  TIO3HAHWA  MMpa, OBJIAfAECHHWE  HABBIKAMH  HCCIIEN0BATEIbCKOM
JEATEIbHOCTH;

— ¢usuyeckoro BocnHUTaHHs, (OPMHPOBAHUSI KYJILTYPbl 310pOBbSA
U 3MOLMOHAJIBHOIO OJAromoJy4Yusi: TOTOBHOCTH NPHMEHATH MaTeMaTHUeCKHe
SHaHWA B HHTEpecax CBOErO 310pOBbs, BEACHHA 300pOBOTO 00pa3a sKH3HU (310poBoOe
MUTaHHe, COATAHCHPOBAHHEIN PEXHM 3aHATHIL U OT/bIXa, perynspHas Gusnyeckas
aKTHBHOCTB), CHOPMHUPOBAHHOCTh HABBIKA Pe(IeKCHH, TPU3HAHHE CBOETO npaBa
Ha OlKMOKY M TaKOro Xe Mpasa JIPYroro YeloBeKa;

— JKOJOrH4YeCKOro  BOCIHTAHMS: OpHEHTalUs  Ha  TIpUMEHEHHE
MaTeMaTHYCCKHUX 3HAHUH JULT PEIICHUS 3a/1a4 B 00J1ACTH COXPAHHOCTH OKPYKAIOmIeit
CPEIbL; TUIAHMPOBAaHME TOCTYIKOB M OLIEHKA HX BO3MOKHBIX IOCIHEICTBHI
AL OKPYXKArOIIEH Cpelibl; OCO3HaHWE INIOGAIBHOIO XapakTepa DKOTOTHIECKHX
pobIeM U IyTei UX pelleHus;

— aJanTaldd K H3MEHAIIHMMCS YCIOBHUSM COLHAJBHONW M MPUPOXHOI
CpeABl: TOTOBHOCTh K JEHCTBUAM B YCIIOBUSX HEOIMpPENEIEHHOCTH, MOBBIINCHHIO
YPOBHA CBOEH KOMIETEHTHOCTH Yepes MPaKTHYECKYIO JeATellbHOCTb, B TOM UHCIIE
YMEHHUE YIUTHCA Y NPYTUX JIIOAEH, TpuoOpeTaTh B COBMECTHOMN NESTEILHOCTH HOBLIE
3HaHUs, HABBIKM M KOMIIETEHIIUH M3 OMBITA IPYrux; HeoOXoXMMOCTs (pOPMUPOBATH
HOBBIC 3HAHMUSI, (HOPMYTUPOBATH UIEH, IIOHATUS, TUIIOTE3BI 06 0GBEKTaX W SBICHHSX,
B TOM YHCIIe paHee HE M3BECTHBIX, OCO3HaBaTh AehHIUTB COOCTBEHHBIX 3HAHMIA
M KOMIETEHTHOCTEH, IIAaHMpOBaThb CBOE pa3sBUTHE, CIHOCOOHOCTH O0CO3HABATH
CTPECCOBYIO  CHUTyallMl0, BOCIPHHUMATh CTPECCOBYIO CHTYAllMI0 KAaK BBI3OB,
TpeOyIOIui KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMEIC PELICHHS W JeHCTBUS,
(bopmynupoBaTh U OLEHUBATH PUCKU H MOCIEACTBHS, (POPMHUPOBATE OIIBIT;

— BOCTHTAHUS MH(POPMANMOHHOH KyJbTYpbI: TIPOsBIEHHE WHTEpeca

K HCIIOJIB30BaHHUKO D]H(l]pOBBIX TEXHONOIMH NI ONITUMU3ALUH TIPOLIECCOB IIOHCKa,
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ananm3a, 00pabOTKM, CO3NaHMs, Iepefadl  MaTeMaTHIecKoH nHGopMalKK
W BE3yaIM3alMit MaTeMaTHyecknX o000LIeHui 1 Pe3ynbTaToB aHalu3a; TOTOBHOCTE
K MCIIONB30BAHUIO IHUQPOBBIX MHCTPYMEHTOB JUIA  BBITOJIHCHMA y4ueOHoit
NeATeNbHOCTH TIPU M3Y4eHHH MaTeMaTHKH; CIIOCOOHOCTh MPUMEHATH u(pOoBEIE
MHCTPYMEHTH B YCIOBHAX pealu3allii Mep IO NpPEeRyNpPeKICHIIO BOSMOMKHBIX
HEraTHBHBIX MOCTENCTBHN AKTHBHOTO H CHCTEMATHYECKOTO NPHUMEHEHUs IH(POBBIX

TEXHOJIOTHI B ydeOHBIX LIEIIAX.

METAITPEAMETHBIE PE3YJIBTATHI

IToznaBaTe/bHBIEe YHHUBepcadbHbIe YUueOHbIe JeicTBUS

ba3zoeuvie nozuueckue oeticmeust:

— BBIABIITE U XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTeMaTH4eCKUX
00BEKTOB, MOHATUH, OTHOILIEHUH MEXTY TOHSATUIMH, QOPMYIUPOBATh OMpPEIeICHU
MIOHSTHI{, YCTaHAaBIUBATh CYIIECTBEHHBIM TpH3HAK KilacCUQUKAIlMH, OCHOBAHUS
1)1 00001IEeHNs U CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHaIH3a;

— BOCIIPMHHMMAaTb, (QOPMYJIMpPOBATH M  NpeoOpa3oBHIBaTh  CYKIECHUA:
YTBEpAUTENBHBIE U OTpULIATENbHEIE, €IHHUYHEIE, YacTHBIE U 00IIIe, YCIIOBHEIE;

— BBIABIISTE MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEYUS
B (akTax, NaHHBIX, HAOMIONEHHAX U YTBEPXKIECHUIX, MpeIararb KpUTEpUH
IJISl BBIABJIEHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUIi;

— JelaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, [AeAYKTHUBHBIX
1 UHIYKTUBHBIX YMO3aKIIOUEHU !, YMO3aK/IIOUEHHH 110 aHAJIOIHH;

— pa3dupaTh [OKa3aTellbcTBA MATEMATHYECKMX YIBEPXKACHHH (IIpAMBbIE
Y OT IPOTHBHOIO), IPOBOUTE CAMOCTOATEILHO JI0KA3aTEeNlhCTBa MATEMATHYECKUX (DAKTOB,
BEICTPAWBATh apryMeHTalU0, IPHUBOANUTL MPUMEPE U KOHTPIPUMEPDI, MPUM CHATEH
METOJ] MaTeMaTH4eCKOH UHIyKIUY, 00OCHOBEIBATE COOCTBEHHEIE PACCYIKIEHUS;

— BBIOMpaTh croco0 pemreHuss y4eOHON 3amaud (CpaBHMBATE HECKOJIBKO

BApUAHTOB pELIEHUs, BEIOUpaTh Haubosaee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSTEBHO

BBIJIETIEHHBIX KPUTEPHUEB).
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bazoesie uccnedosamenscrue oeticmeus.

— HCIIOJIB30BaTh BOIMPOCH KaK HCCJIEN0BATEIbCKUNM HHCTPYMEHT IT03HAHUS,
(GopMyIHpPOBaTh  BOMPOCHI, (uxcupyroume POTUBOPEUHE, poGemy,
CaMOCTOSITENIHO YCTaHAaBIMBATE MCKOMOE U JIaHHOe, (OopMHUpOBaThH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3UIHIO, MHEHHE;

— HPOBOAUTL TI0 CaMOCTOATEIbHO COCTABIEHHOMY IUIAHY OKCIEPUMEHT,
MCClIe/OBAHHE TIO YCTaHOBIIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro OOBEKTa,
3aBHCHMOCTEH 00BEKTOB My cOOOii;

— CaMOCTOATENEHO (GOPMyNUPOBaTh 06OGLIEHHS W BEIBOALI 110 pe3yabTaTam
POBENCHHOr0  HAOMIOJCHMS,  WCCNENOBaHWS,  SKCIEPUMEHTa,  OINEHHBATD
AOCTOBEPHOCTE MOJYUEHHBIX PE3YJIBTATOB, BEIBOAOB U 0606ILEHMUIL;

— IPOTrHO3HPOBAaTe BO3MOXKHOE pa3BUTHE TpOLECCAa, a Talkke BEIIBUIaTh

OPEAIIONIOKEHUA O ET0 Pa3sBUTHH B HOBBIX YCIIOBHAX.

Paboma c unghopmayueii:

— BBIABJIATE HENOCTATOYHOCTH M W30BITOYHOCTE WH(OPMALMU, HAHHBIX,
HEOOXOMTUMBIX JUTSA pelleHHs 3a0auH;

— BBIOMpATh, aHAIM3MPOBATD, CHCTEMAaTH3MpPOBaTh H HWHTEPIPETHPOBATH
MH(OPMALMIO Pa3NHYHBIX BULOB U (OPM IPECTABIIEHUS;

— BBIOMpaTh (QopMy mpeacTaBieHUs MHMOPMALUK U HIUTOCTPUPOBATh
PEIIaCMBIC 33141 CXEMaMH, HarpaMMaMH, HHOH rpauKol U UX KOMOUHALHAMY;

— OLCHHBATH HAICKHOCTE HWHQOPMAUMU II0 KPUTEPHUAM, HNPENTOKEHHBIM

UM ¢HOPMYITUPOBAHHEIM CaAMOCTOSTENBHO.

KoMmyHuKkaTHBHBIe yHHBEpcalbHbIe YueGHbIe AeiiCTBUS:

— BOCIPUHMMATb U (OPMY/IMPOBATH CYKICHHA B COOTBETCTBUU C YCIOBHSIMHU
Y LENIMHU 00IIEeHH, SICHO, TOYHO, MPAMOTHO BHIPAXKATH CBOKO TOUKY 3PEHHS B YCTHBIX
U TUCBMEHHBIX TEKCTaX, JMAaBaTh IOACHEHUS 110 XOAY pelLIeHHS 3agadi,
KOMMEHTHPOBAThH ITOJIy4YEHHBII pe3y/bTarT;

— B X0JIe 00CYKJICHHA 33[aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIAEMOIf TEMEL,

IIpo0JIeMBl, pemaeMoi 3a1aun, BEICKa3bIBaTh MIEH, HALlCCHHbIE Ha TIOMCK PellleHus,
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COTIOCTABIATh CBOM CYKIEHHA C CYyAKICHMAMH APYTHX YIacTHHKOB JHAlOla,
oBHAPYKIBATE PA3IUIHe U CXOICTBO NO3HIIHH, B KoppeKTHOIT hopme GOopMYyTHIPOBATE
pasHOTTIACHS, CBOM BO3PAKCHNA;

— HpEICTaBJIATh Pe3yNbTATHI PEUIEHHS 3a1auH, SKCIEPUMCHTA, NCCIEI0BAHIA,
IpOeKTa, CAMOCTOATENbHO BEIOMpaTh (opMar BBICTYIUIEHHS C yICTOM 3a/ad
TIpe3eHTALIH 1 0COOEHHOCTEN ayIUTOPHH;

— TOHMMATh ¥ HCIIONB30BATh TIPEHMMYIECTBA KOMAHIHOM ¥ MHIMBULYaTbHOM
paboTHl TIpH pelleHUH Y4YeOHBIX MaTeMaTHYecKWX 3ajad, MNPHHUMATh LeNb
COBMECTHON JeATENBHOCTH, IUIAHMPOBATh OpraHH3allii0 COBMECTHOH paboTHI,
pacnpeaensaTb BHAbI paboT, JoroBapuBarTbes, OOCYXKAATh IIPOLECC M pPe3ybTar
paboTel, 0600111aTs MHEHUS HECKOJIBKUX JIIO/IEH;

— Y4acTBOBAaTh B IPYIIOBBEIX (opMax paboTsl (00CyKAeHUs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMED) U WHEIE); BEIIONHATE CBOIO 4acTh paboThl M KOOPAMHUPOBATE
CBOM JEHCTBHA C APYIMMU WIeHAMU KOMaH/Bl, OLEHHBATE KauyeCcTBO pe3yJibTara
W KaueCTBO CBOETO BKJIA/Ia B OOIIMI pe3yNbTaT Mo KpUTepusM, cHopMyIupoBaHHEIM

yYHacTHHKaMHu B3aMMOICHCTBUS.

PeryasiTuBHbIe YHUBepcajbHble YueOHbIe JeiicTBHA

Camoopzanuzayus:

— BBIABJIATH NPOOJEMBI Ul PEHMICHUS B KU3HEHHBIX M Y4eOHBIX CHTyaLHsX,
OPUEHTUPOBATECS B Pa3UUHBIX MMOAXOJaX HPUHATHSA pELIeHWH (MHIHBHAyalbHOE,
TPYIINOBOE);

— CaMOCTOATENBHO COCTABNIATH IINAH, AITOPUTM PpELICHHs 3afauyd (WU €ro
4acTh), BEIOMPATH CIIOCO0 pelIeHus ¢ yIeTOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMeHTUPOBAaTh U KOPPEKTUPOBATH BAPHUAHTEl PEIICHWH C Y4ETOM

HOBOI uHGOpMaLIUu.

CamokoHmpons:

— BIIAZETH CIIOCOOAMU caMOIPOBEPKU, CAMOKOHTPOJIS TIpoLecca U pe3ysibraTa

pEIEHUA MareMaTru4ecKom 3aliauu, CaMOMOTHBAllMH U pe(bnel{cym;
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— TpeABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IIPH PEIICHHH 3a0a4H,
BHOCHTbH KOPPEKTHBEI B I€ATEILHOCTh HAa OCHOBE HOBBLIX OOCTOSATENBLCTB, HAalJACHHBIX
oImnOOK, BEISBIEHHBIX TPYAHOCTEH;

— OLEHHUBATH COOTBETCTBHE pE3yNbTaTa NEATENBHOCTH TOCTaBICHHOW LIENH
H YCIIOBUSAM, O0OBACHATH IPHYUHEI JOCTHIKCHUS MM HEJOCTHXEHUS 1eTH, HAXOMUTh

OIIMOKY, JaBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

IMOYUOHATLHBII UHMETIEKM.

— BBIp@XaTh SMOIIHH [IpH U3YYECHUH MaTeMaTH4YeCKUX OOBLEKTOB U CI)&KTOB,

HaBaTh SMOLMOHAILHYIO OLICHKY peLICHUSA 3a/ladyi.

IIPEAMETHBIE PE3YJIBTATBI

IIpeaMeTHbIE Pe3yNbTATEl OCBOEGHUS MPOrpaMMBI y4ebHOro Kypca K KOHILY
obyuenus B 7 kiacce:

VlcIionb30BaTh MOHATHS MHOXECTBA HATypaIbHEIX qHCeNl, MHOXKECTBA IIeJIbIX
HHMCE]l, MHOXECTBA pAlMOHANBHEIX YMCEN IIPM pelIeHWH 3aiad, NpOBeNeHHH
pacCyXIeHUH U A0Ka3aTeNILCTB.

TloHMMaTE U OOBACHATH CMBIC TTO3ULIHOHHOM 3arTHCH HaTypalbHOI'O YHCIIA.

BrimonuaTe, coderas ycTHEIE W MHCBMEHHEIE NpUEMB], apudMeTHUecKue
ASHCTBUSA C PAalMOHANBHBIMU YHCIAMM, UCIIONL30BATh CBOMCTBA YHCEN W IIpaBuia
AEACTBUM, TPHEMBI PAIIHOHATILHBIX BHIUHCIICHHIA.

BBIMONHATE HeHcTBUA €O CTeNeHsIMH ¢ HAaTypabHBIMH MOKA3aTe M,

HaXoyuth 3HAYeHHS UHCIOBBIX BBIPAKEHMH, COIepKaIluX panoHaIbHEIE
AHCIIA ¥ CTETICHH C HATYPANbHBIM ITOKa3aTesIeM, TPUMEHATE pasHooOpasHble criocoOb
W TPHEMBI  BBIYHCJICHUA, COCTABIATH W OLUEHMBATh UHCJIOBBIE BHIpAKEHUS
TIpH PeIICHNH MPAKTHYECKMX 3a/1a4 M 3a0a4 U3 APYrUX YUeOHBIX TIPEIAMETOB.

OKpyriare uKcia ¢ 3a5aHHON TOYHOCTBIO, 4 TAKIKE 10 CMBICITY MpaKTUYeCKOM
CUTYallul, BBIIONHATE NPUKUAKY W OLEHKY pe3ynbTaTa BLIYHUCIEHWH, OIEHKY
3HAYEHHH YMCIIOBBIX BBIPAKEHWH, B TOM WYWCJe MPH PEMIEHMHM IPAKTHUECKUX

3ajav.
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Pelarh TEKCTOBBIE 3a0aul apUpMETHICCKUM crioco6GoM, UCTONB30BaTh TAO/HIIB],
CXeMbl, UepTeskH, PYrie CPeCcTBA MPEACTABNICHUA JIAHHBIX NP PEIICHHH 3ajad.

JlokaspIBaTh M IPUMEHSTH NPU PEIICHNY 3a/1aY TPH3HAKH aenuMocT Ha 2, 4, 8,
5,3,6,9, 10, 11, npu3HaKy AETEMOCTH CyMMb] ¥ IPOU3BEACHNS HEIBIX THCC.

PackiaasiBaTh Ha MHOKUTEHN HATypabHbIE YUCIIA.

CBOGOIHO ONEPUPOBATH MOHATHAMU: YETHOE YHCIIO0, HEYETHOE THCII0, B3AUMHO
TIPOCTHIE YUCIIa.

Haxonuts HanbonbIIri o0IIuii AeIUTeNs 1 HauMEHbBIIee 001Iee KpaTHOE YiCel
1 WCIIOIh30BaTh WX TIPU PEIIeHUH 3aa4, MPUMEHTh alropuTt™ EBkiiaa.

OrmnepupoBaTh MOHATHEM OCTATKa IT0 MOLYJIIO, MPUMEHSTh CBOMCTBA CpaBHEHUH
10 MOAYJIIO.

Hcmons308aTh anrebpandeckyro TEPMUHOJOTHIO H CUMBOJIMKY, [IPHMEHATH €€
B TIpOLecce OCBOEHUS yueOHOro MaTepuania.

Wcnons3oBaTh  IOHATHE  TOXJIECTBA,  BBIIOJHATHE  TOXJIECTBEHHBIE
npeobpa3oBaHysl BEIPAKEHUH, JOKa3BIBATh TOXKIECTBA.

BrimonHaTh JeiicTBrS (CIOXKeHHe, BEIUATaHUE, YMHOXKEHHE) ¢ OJHOYWICHAMH
1 ¢ MHOTOUJIEHAMH, TIPUMEHATH (QOPMYIIBI COKPAIEHHOr0 YMHOXKEHHUS (KBafpar 1 Ky
CYMMBI, KBajgpaT ¥ Ky® pasHOCTH, pa3HOCTh KBaJIpaTOB, CyMMa M Pa3HOCTb KyOoB),
B TOM YHCJIE AT YIPOLIEHUS BEIYHUCICHUI.

CocTaysiTh W pemaTbh JHHeHHOe ypaBHEHHE WJIM CHCTEMY JIMHCHHBIX
ypaBHEHUI 10 YCIOBHIO 3aJa4y, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/la4M IOJIyYeHHBIH pe3ybTart.

Crpouts rpaduku TMHEHHBIX GyHKUME. CTPOUTH rpaduK GyHKIHH ¥ = [x|.

OnuceBaTE € TOMOINBI0 (GYHKIIWA W3BECTHBIE 3aBUCUMOCTH  MEKIY
BENMHUUHAMH: CKOPOCTB, BpEMsl, pAacCTOSHHE, IeHa, KOJIMYECTBO, CTOMMOCTh,
[IPOU3BOAMTENBHOCTE, BpeMsl, 00beM paboThl.

Haxomute 3HaueHHe QYHKIMM 10 3HAYEHUIO €€ apryMeHTa.

IToHuMaTe Tpaduyeckuii criocod IpeAcTaBleHUs W aHaiIu3a WH(pOpMaluy,
U3BIIEKaTh U MHTEPIPETHPOBATH WH(POPMALHIO U3 TPa(QUKOB pealbHBIX MPOLECCOB

1 3aBHCUMOCTEIA.
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Hcnonp3oBark cBOMCTBA (YHKOMH Ui aHaaM3a IpaQMKOB peailbHBIX
saBucuMocteit  (Hymu (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA  (DYHKLMH,
TNIPOMEXYTKHM BO3pacTaHuss W yoOwBaHWsA GYHKUHH, Hambonbllee ¥ HaMMEHBLIEE
3HaYEHHA QYHKLUH).

WUcnonb3oBate rpaduku Aiid HCCAEAOBAHHUA IPOLECCOB M 3aBUCHUMOCTEHN,
IpU pellleHuH 3a/ayd U3 APyrux yueOHbIX NPeAMETOB U PealbHON KH3HH,

Henate NPUKUAKY W OLEHKY JMHEHHBIX M YIVIOBBIX BEJIMYMH IIPEMETOB
B peaJIbHOH KH3HH, pasMepOB MPUPOIHEIX 00HLEKTOB.

Branerb mnomATHeM «reoMerpuyeckoe Mecto Touek» (I MT). Onpenensts
OUCCEeKTpUCY YIJIa U cepeUHHEIIH NepneHauKysp K otpesky kak 'MT. ITone3oBarbed
nousatueM I'MT npu 10kasaTenbCTBE reOMETPHYECKHX YTBEPAICHHI 1 [IpH peeHnH
3ajad.

Bragete moHATHEM KacaTeNbHOHM K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOH
0 NepHCHAMKYIAPHOCTH KacaTellbHOH M pajMyca, NPOBEAEHHOI0 K TOYKE KacaHHS.
JlokasblBaTh PaBEHCTBO OTPE3KOB KacaTelbHBIX K OKPYKHOCTH, IIPOBEIEHHBIX
U3 OJIHOM TOYKH, W PUMEHATE 3TO B PEIIEHHM MeOMETPHUECKHX 3a/1au.

JloKasblBaTh ¥ MNPUMEHATE [POCTEHINME TIeOMETpHYecKHe HepaBeHCTERa,

I[MOHUMATh UX HpaKTHIIeCKI/Iﬁ CMBICJT,

IIpeaMeTHBIE pE3ysNbTaThl OCBOGHHS IPOrpaMMbl yuebHOro Kypca K KOHILY
obyueHus B 8 kiaacce:

IlonuMaTe W WCMONB30BaTh MPEJCTABJCHUS O pACHIUPEHHH YMCIOBBIX
MHOKECTB.

CBoboznHO OmepupoBaTh MOHATUAMU: KBaJpaTHEI KOPEHB, apupMeTUIecKHii
KBAJ(paTHbIH KOPEHb, UPPALMOHANLHOE YHCIO, HAXOAUTh, OLUEHUBATH KBAIpATHBHIE
KOPHH, UCIONB3Ys IPH HEOOXOAMMOCTH KaJlbKyJISATOP, BBINOJHATE Tpeofpa3oBaHHs
BBID2KCHIH, CONEPIKALINX KBaIpaTHbIE KOPHH, HCTIONB3Ys CBOMCTBA KOPHEIi.

Hcrione3oBaTh HavyanbHBlE TPEACTABIEHUS O MHOMKECTBE J€iCTBHTEIbHEIX
HUCeN Ui CpaBHCHMS, OKPYIJIEHHS W BBIYMCIEHU, M300paxkars HelicTBUTEIbHEIE

qucia TOYKaMU Ha KOOPAWHATHOM MpsAMOil.
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WCIIoNB30BaTh 3alicH GOJIBIIMX W MAaTBIX YMCENd ¢ TMOMOMIBIO HCCATHYHBIX
Apobeil W CTeNmeHed YHcia 10, 3amMchiBaTh M OKpPYIJIATH UHCIOBBIC 3HAYCHHA
peanbHEIX BEIHYMH € HCIIOIb30BAaHUEM Pa3HBIX CHCTEM HU3MEpEHUH.

CB0GOJIHO OIIEPHPOBATh MOHATHEM OCTaTKa 110 MOAYIIO, MPUMCHATE cBoiicTBa
CpaBHEHHUI MO MOMYIO, HAXOMUTH OCTATKH CYMMBI U HPOM3SBEACHHA IO JNaHHOMY
MOIYITIO.

HaXxoquTh IOMYCTUMEBIC 3HAUEHHS TEPEMEHHBIX B IPOOHO-palHOHATBHBIX
BBIPAKCHUSIX.

ITpuMeHATE OCHOBHOE CBOHCTBO palllOHAIBHOM qpo0u.

BrimonHaTe mpuBeneHHE alrebpandeckux Apobel K oOleMy 3HaMEHAaTello,
CIIOKEHUE, YMHOXKEHHE, JeNieHue anredpandeckux apobeit.

BEITONHATE TOXIECTBEHHEBIE Tpeodpa3oBatis pallioHAIBHBIX BEIPAKEHUI.

IIpuMeHATs TIpeoOpa3oBaHMsl BBIPAKEHWH JJIsl pellieHusl pas3/IMYHBIX 3a7a4
U3 MaTeMaTUKH, CMEXHEIX IIPEIMETOB, M3 pealbHol MPaKTUKH.

[IppMeHATs TIOHATHE CTENEHM ¢ LEJBIM  TI0Ka3aTeslieM, BBIMOJIHATH
peodpazoBaHUs BEIpOKEHUH, COIEPIKAIIMX CTEMEHH ¢ LeJIbIM [T0Ka3aTeleM.

HaxomuTe fomycruMble 3Ha4EHUS TIEPEMEHHBIX B BBIPAXKEHHSX, COAEepIKalIUX
apu(QMeTH4YecKre KBaIpaTHbIE KOPHH. ’

BBIONHATE  [peobpa3oBaHUsd UPPALMOHAIBHBEIX BBIPAKEHHN, HCIIONIb3Ys
CBOMCTBA KOpHENA.

Permare 1poOHO-palliOHATBHBIE YPaBHEHUSI.

Pemate JsMHelHBIC ypaBHEHWs ¢ TapaMeTpaMH, HECJIOKHBIE CHCTEMEI
JHHEHHEBIX YpaBHEHUH C TapaMeTpaMu.

ITpoBoauTE MccnenoBaHus ypaBHEHW M CHUCTEM ypaBHEHHI, B TOM YHCIe
C MpUMEHEeHHEM rpadUuecKuX MpeAcTaBlIeHNi (yCTaHaBIUBATE, UMEET JI YpaBHEHUE
WJIH CHUCTEMA YPaBHEHUH pellieHUs], €ClIH UMEET, TO CKOJIBKO, U Mpoyee).

Ilepexomure oT croBecHoW (HOPMYIMPOBKH 3alaud K ee ajredpanveckoi
MOJIEIM C TIOMOINBIO COCTAaBJIEHMs. YPaBHEHUs MJIM CHUCTEMBl ypaBHEHHI,

HUHTEPIIPETHPOBATE B COOTBETCTBUH ¢ KOHTEKCTOM 3aIadu HOJ’IY‘ICHHBIﬁ pPE3YIbTAT.
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HpHMCHHTb CBOMCTBA YHCJIOBBIX HEPABEHCTB [JI1 CPaBHEHHS, OLIEHKH, peliaTh
JNHelHbIe HepaBeHCTBA ¢ OJHOM MepeMEeHHOM W UX CHCTEMBI, JaBaTh rpapUyecKyto
HIITIOCTPALIMI0 MHOMKECTBA pellIeHUH HEPaBEHCTBA, CHCTEMBI HEPABEHCTB.

[TonuMaTs ¥ HCHONB30BaTh (QYHKIHMOHATBHEIC IOHSATHA U S3BIK (TEPMHUHBEIL,
CUMBONHYecKHe O0O03HAUeHHd), ONpeNeNiaTh 3HaueHHe QYHKIUHU [0 3HAYEHHIO
apryMeHTa, olpeleiaTh CBOWCTBA YHKUMH N0 €€ rpaduky.

Crponts rpaQuki QpyHKUHH, OMHCEIBATH CBOHCTBA YHCIOBOM (YHKIHK 10 €€
rpaQuky.

PacriosHaBath  OCHOBHBIE BHBI YETHIPEXYTOJBHUKOB, WX 9JIEMEHTEI,
T0/Ib30BaThCA MX CBOMCTBAMH TIDH pEIIEHHH TeOMeTpHUUYeckuX 3anad. Pasnuuars
MPHU3HAKK U CBOMCTBA MapasiesiorpaMma, pomba U NpAMOYTONBHHKA, JOKA3EIBATE MX
1 YBEPCHHO NMPUMEHATH [PH PEIIEHHH FeOMETPUYECKUX 3aJ[ay.

PacriosnaBaTh LEHTpPaTbHO-CHMMETPUYHEIE (UIYPEL M WCIONb30BATH HX
CBOMCTBA IIPU PELICHHUM 3a]au.

Brazets MOHATHAMH 1OZOOHS TPEYroMBHHKOB, K03hOULMEHTA nono6us,
COOTBETCTBCHHBIX 3JJIECMCHTOB IOIOOHBIX TPEYroNbHUKOB. VIMeTh IpelcTaBieHwe
0 npeobpa3oBaHUU TMOLOGHS U 0 MOTOGHEIX ¢urypax. Ilone3oBaThbest mpuzHakamu
MOZOOMs TPEeyroNMbHMKOB TIPH PpELIEHHH Te€OMETPHYECKUX 3ajau. JloKa3bIBaTh
1 MPUMEHATB OTHOLICHUS IIPOMOPLHOHATILHOCTH B NPIMOYTOJIbHEIX TPEYroJbHUKAX.
IIpumenaTe noxobue B MpakTHdecKUX 3amavax.

BEIBOMMTE W WCIOMb30BaTH MpocTeitmme (GOPMYIB WIS TUIOMIATH
TpEYropHIKa, IapaienorpaMmma, poMba W Tpameluyun. Beraucnsts (pasiuyHBIMU
CI10c00aMH) IUIOMIAb TPEYTOIBHIKA | ILIOWAIH MHOTOYTOBHEIX ¢uryp (monb3ysce,
rje HeoOX0AUMO, KaIbKYISTOpOM). 3HATh OTHOIIEHNe Tiomaneif 1o o6HEX buryp
1 TIPUMEHATD IIPU pelleHUH 3a1a4. [IpuMeHATh MoydeHHbIe YMeHNA B IIPaKTHY €CKUX
3ajavax.

IIpUMEHATE TIONyYeHHBIE 3HAHWA Ha NPaKTHKE — CTPOUTL MaTeMaTHYeCKHe
MO ANt 3a1a9 PeaibHOM JKM3HU M IPOBOJHUTE COOTBETCTBYIOUINE BEIYHCIICHHS
C TPHMCHEHHEM IIOA00US M TPUTOHOMETPUM (MOJB3YACH, Te HEOGXOMMMO,

KaJIbKYJIATOPOM).
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IpeMeTHBIC pE3yNBTAThl OCBOSHHS IPOTPaMMBl ydeOHOro Kypca K KOHLLY
obyueHus B 9 Kiacce:

CpoGogHO OMEpUpoBaTh TOHATHAMH: KOpPEHb n-id  CTENEHH, CTCICHb
C palMOHAJBHEIM [OKasaTelleM, HaxoAuTh KOpeHb #-ii  CTENEHH, CTENCHb
C palMOHAJBHBIM IOKa3aTejeM, HCIONB3yd NpH HeOOXOIMMOCTH KalbKyJATOP,
IpUMEHSATE CBOWCTBA KOPHs #-i CTeleHH, CTENEHH ¢ pallHOHAJILHBIM ITOKa3aTe/IeM.

Hcnonb30BaTh MOHATHE MHOXECTBA AEHCTBUTENBHBIX YHMCENI NPU PElIeHHU
3a1a4, MPOBEEHUM paccykAeHHI U J0Ka3aTelbCTB.

CpaBHuBaTh W  yHOpANOYMBATE  JACHCTBUTENHHBIE YHCIA, OKPYIJIATEH
TeMCTBUTEbHBIE YMCIA, BBITONHATH MPUKUIKY pe3yibTaTa BEIYMCIEHWM, OLEHKY
YHCIIOBBIX BBIpAKEHUM.

CB0OOHO OIEpHpOBaTh MOHATHEM KBaJpaTHOI'O TPeX4ieHa, HAXOAUTh KOPHH
KBaZpaTHOT O TpeX4JIcHa.

PacknaznplBaTh KBafpaTHBIN TPEXWICH HA TMHENHBIE MHOKUTEIH.

PeraTs HecnoXXHbBIE KBapaTHBIC YPaBHEHHUS C TAPAMETPOM.

PelnaTth HECNIOKHBIE CUCTEMBI HETUHEHHBIX YPaBHEHUH C [TapaMeTpOM.

ITpriMeHATL METOABI PaBHOCWJILHBIX Mpeolpa30BaHMil, 3aMeHBI TEPEMEHHOM,
rpaguIecKoro MeToja Ipy pelileHur ypaBHeHui 3-if 1 4-if creneHei.

Pemare ypaBHeHHs, HepaBeHCTBA M WX CHUCTEMB, B TOM 4YHCIe
C OrpaHHYEHUSIMH, HATIpIMep B LEJIBIX YHCIIaxX.

[TpoBomuTE MCCTENOBAaHUA ypaBHEHWIl W CHCTEM YpaBHEHHH, B TOM YHCIIE
C IIPUMEHEHHEM rpaduuecKuXx pecTaBiieHnil (ycTaHaBINBATh, UMEET JI ypaBHEHHE
WK cucTeMa YpaBHEHUH pelleHNs, eClId UMEeeT, TO CKOJIbKO, U Mpoyee).

Pemate TeKCTOBBIE 3a1aun anreGpandyeckuM CrocoGoM.

Wcronb3oBath ypaBHEHHs, HEPABCHCTBA W MX CHCTEMBI ISl COCTABIIEHHS
MaTeMaTHYeCKOH MOJeNM peajbHON CHUTyallud WIH [PUKJIAJAHON  3a/auu,
HHTEPIPETUPOBATE MOJYYEHHBIE PE3yNbTATHl B 3aJJaHHOM KOHTEKCTE.

CBoGOAHO OnepHpoBaTh MOHATHAMU: 3aBUCMMOCTL, (YHKIMS, Trpaduk
GyHKUMM, TpsAMasd  TPONOPLUHOHAIBHOCTb, JIMHelHAs  QYHKIMS, obpaTHas

MPOIOPLUHUOHANBHOCTD, Mapaboia, runepbona, KyCoYHo-3a1aHHas (QYHKIHS.
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UccnenoBath GYHKLHIO 10 ee rpaduKy, YCTAHABIUBATh CBOMCTBA (DYHKIIMI:
o6macTe ONpefeNeHus, MHOXECTBO 3HaueHWH, HYJIM (YHKIHM, HPOMEXYTKH
3HAKOIIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUs U yOBIBaHMs, YETHOCTH U HEUETHOCTD,
HauOoJblIee U HAUMEHbIIIEE 3HAYEHUs, aCUMIITOTE.

Pacnio3sHaBaTh KBaApaTHYHYHO (QYHKUUIO MO (opMyle, TMPHBOAUTE IIPHMEPEI
KBaJpaTUYHBIX QYHKUMH U3 peabHON XU3HU, (DU3HUKH, TEOMETPHUH.

Onpenenats INoloXkeHue rpaguka KBaApaTHYHOW (GYHKIMHM B 3aBUCMMOCTH
OT ee Koa(h(QULMEHTOB.

CrpouTs rpaguk KBagpaTHIHON HYHKINM, OIIUCHIBATE CBOWCTBA KBaJApaTHYHOM
(yHKIMHU 10 ee Tpaduky.

Hcrionb3oBath CBONCTBA KBaZPaTHIHOM QYHKINM IS peleHys 3aad.

Ha npumepe «kBagpaTwuHoii GyHKUMH CTpouTh rpadux  QYHKUUH
¥ = af(kx + b) + ¢ ¢ moMompro npeodpasosanuit rpaduKa GpyHKIHI y=f{x).

WnmocTpupoBarh ¢ MOMOIIBIO rpaduka pealbHy 3aBUCHMOCTD HIIH IIPOLECE
10 UX XapaKTepPUCTUKAM.

CBOOOIHO OrMepHpoOBaTh MOHATHAMH: MOCIEN0BATENBHOCTD, apu(MeTHYecKas
U TEOMETPHUYECKas IPOrpeCCHH.

3ajaBaTh TOCNENOBATENBHOCTH pA3HBIMH  CHMOCOGAMH:  OIUCATENLHBIM,
TalJIMYHBIM, € TIOMOLIBIO GOPMYIIBI 7-TO UNeHa, PEKYPPEHTHBIM.

BEINONHATG ~ BBIYMCIIEHHS C  HCMOJB30BAHMEM  (GOPMYIT #-TO  UieHa
apu(pMeTHIECKOH U reOMETPUYECKOMN IIPOrpeccHil, CyMMEI TIEPBEIX /1 YJIEHOB.

M306paxars WIeHB T0CNENOBATENLHOCTH TOYKAMM Ha KOOPIHHATHOM
IJIOCKOCTH.

Pemars 3ana4u, cBA3aHHBIE C YHCITIOBBIME MTOC/IEI0BATELHOCTIMHI, B TOM YKCIIE
3afaqd W3 peanbHOM JKU3HH (C HCIIONB30BaHHEM KalbKy/IATOpa, HU(POBHIX
TEXHOJIOT Ul ).

PacrniosnaBaTe M NPHBOAMTE TpUMEpPHl KOHEYHBIX MW OECKOHEUHBIX
MOC/ICIOBATENBHOCTEH, ~ OrpaHUYEHHBIX  IOCNEOBATENbHOCTEH,  MOHOTOHHO

BO3pacTarouux (YOBIBAIOIINX) MOC/IEN0BATENEHOCTEH,
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HNMeTh TIpeicTaBIeHUe 0 CXOIUMOCTH IToCeN0BaTeIbHOCTH, YMETh HAXOJIUTh
cyMMy GeCKOHEUHO YOBIBAIOLIEH reoMeTpHYECKOi MpOrpecchy.

[TpUMeHSTE METOJ MaTeMATHYeCKOH MHAYKIMH TIPH PEICHIH 3a1ad.

JloKa3EIBaTh TEOpeMy CHHYCOB W TEOpPeMY KOCHHYCOB, IPUMCHATH X
IS HAXOIKIEHMS PA3IHIHEIX 27IEMEHTOB TPEYroJlbHIKA («PEIICHUE TPEYroJIbHUKOBY),
TIpM pelIeHuI TeOMeTprYecKuX 3a1ad. [IpuMensaTh oMy 4eHHBIC 3HAHHA TP peleHnn
MPaKTUYECKUX 3a/1a4.

ITpuMeHSTh TPUTOHOMETPHIO B 3aa4yax Ha HaxXOXJECHHE IUIOLIaay, BEIBOJUTD
U BIAAETh TPUTOHOMETPHUECKMMH (opMyldaMH Ui IUIOMaAd TPEYroJibHUKa,
napauenorpaMma, poM0a, Tparneumy, BEIBOAUTE ¥ NpUMEHSTH ¢Gopmyrty I'epona
1 GopMYITy AJIS TUTOIIAAH BBITTYKIIOTO YeTBIpeXyr OJIbHHUKA.

Hmets npeacrapieHue 0 roMOTETHH, TIPUMEHSTE B IIPAKTHYECKUX CUTYALIUAX.

Hcronezosark TeopeMbl YeBbl 1 MeHenas [py peleHuH 3aaa4.

Hcnonp3oBaTe TeOpeMbl O BIMCAHHBIX VIUlaX, Yyriax MeXAy XopaaMu
(CekymMMHM) W yrile MeXay KacaTelbHOH U XOpHOH IpH pelleHUH MeOMeTPHUecKHX
3amad. Jloxa3plBaTh M TIPUMEHSTH TEOPEMBI O MPOM3BEAECHUM OTPE3KOB XOPI,
0 MPOU3BEJEHUHN OTPE3KOB CEKYIIUX, O KBAaApaTe KacaTelbHOH.

Braners noHsTHEM KOOPAMHAT HA IJIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MPAMOM
Ha MJI0CKOCTH. BrnageTs MOHATHAMHU YIIIOBOTO KO3 dUIrenTa 1 cBOOOIHOrO YjieHa,
[IOHUMaTh WX TEeOMETPUYECKH CMBICI W CBA3b YIJIOBOrO KO3 (QUIUEHTa
C Bo3pacTaHueM M YOBIBaHHWEM IHHeHHOW QYHKIUU. YMeTb pemarb METOLOM
KOOpAMHAT 3ajaud, CBA3aHHBIE € MapaJUIEIbHOCTBIO M IEPHEHIUKYIAPHOCTLIO
NPAMBIX, IIEPECEUEHNUEM MPAMBIX, HAXOXKAEHUEM TOYEK IepecedeHHmsl.

BbIBOOIMTE H BNajeTh ypaBHEHHEM OKPY:KHOCTH. Mcrmonb3oBaTb METOJ
KOOpJIMHAT [JI1 HaXOXAEHUs TIepecedyeHui OKpyKHocTed W npsMbiX. Braners
GopMynamMu paccTOSHMS OT TOYKH JIO MpsAMOM, MIOMaAN MapasiesorpaMma
B KOOpAMHATAX, MMETh MOHATHE 00 OpUeHTHpoBaHHOW Tuiowmanu. Ilonmb3oBaThbes
METOJIOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €ro MpH pelleHUH FeOMEeTPUUYECKUX

H IIpaKTHYEeCKHX 3a1a4. HpHMCHHTB METOI KOOPAHWHAT B ITPAKTHKO-OPHUECHTHUPOBAHHBIX

TECOMETPHYECKHX 3a1avdax.
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Bnanete moHATHEM BeKkTOpa. YMETh CKJIAIbIBaTh M BBYMTATh BEKTOPHI,
YMHOXaTh Ha YHCJIO, BIAJETh IpaBUJIaMH TPeyroJlbHUKa W TapajiesiorpaMMa.
Brnasers npakTU4ecKMMH HHTepIpPETAlUsIMI BEKTOPOB. YBEPEHHO I0JB30BATHCS
KOOpAWHATaMH BEKTOpa. BitafeTs cliokeHHEeM U BEIMUTAHHEM BEKTOPOB, YMHOXKEHHEM
BEKTOpa Ha YHCJIO0 B KOOpAUHATAX.

Wmers mpeacrasnenne o Gasuce (Ha MUIOCKOCTH). PacKiamelBaTe BEKTOPEI
nmo Gasucy. PackmamblBaTe BEKTOPHl CHI €  [OMOIIBIO IPOELIUPOBAHUA
M TPUTOHOMCTPHYECKMX  COOTHOIMICHWH. IIpUMEHSTh MONyYeHHBIE 3HAHUA
B IPOCTEHMINNX HH3UYECKHUX 3a1aUax.

Braniets moHATHeM CKalApHOTO MpOM3BELEHHS BEKTOPOB, TOHHUMATE €ro
TECOMETPUYECKUH CMBICT H YBEPEHHO MOJIb30BaThCs €I0 BHIPAKEHHEM B JEeKapTOBBIX
KoopAnHaTax. 3HaTh AMCTPUGYTHBHOCTh CKATSPHOTO MPOM3BENEHHS U €ro CBS3h
¢ HpoclupoBaHueM.  IIpHMEHATh  CKamspHOE  MIPOH3BEEHHE BEKTOPOB
UL HaXOXICHUA MIMH W YrioB. Pewats reoMerpuyeckue 3aiadd ¢ MOMOMIBIO
CKaJLIPHOro  MpousBefeHNs. KCNonp30BaTh CKaTApHOE MPOM3BECHHE BEKTOPOB
B anre0pandeckux ¥ (DU3NUECKUX 3a/1a4ax.

Braners nousTHsmu npasuisHOro MHOTOYIOJIbHHKA, IJIMHEl OKPYXKHOCTH,
JUIHHBL T OKPY>KHOCTH M paJIMaHHOM MepHI YIJia, BEIYHCIISTD ILIOMAb Kpyra H ero
Jactelt. [Torumarh cMpic uucna w. [TpuMeHsTH TIOJIy4eHHBIE YMEHUS TIPH peleHUN
TPaKTHYCCKUX 3ajay. 3HaTh HCTOPHYECKME CBEOEHUS 00 U3MEpPEHUN JUTHHBI
OKPYXXHOCTH U TIJIOMIAH KPYTA.

Wvers npezicTanenue o npeobpasoBanum IUIOCKOCTH, 0 ABMKeHUAX. Haxooure
OCH, UCHTPEI CHMMETPUH (Hryp, LEHTPHI [OBOPOTA, HAXOAUTH KOMIOBHIIHH
NPOCTEHINX TIpeobpa3oBaHMi. [lpuMeHATs JABMIKEHMS ILIOCKOCTH NpH  PELICHUN
FeOMETPUYECKUX 3a/1a4.

IIpuMenATL MOJTyUeHHble 3HAHHS Ha IIPAKTUKE — CTPOMTH MaTeMaTHUYeCKHe
MOACIH AT 3a)1a4 PeanbHON JKH3HM U TPOBOANTH COOTBETCTBYIOLIME BBIUHCICHHS
¢ IPHMEHCHUEM MONO0HS M TPUTOHOMETPHYECKHX (YHKIHH (monb3ysics, TaE

HE0OX0IMMO, KalbKYIIATOPOM).
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