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Pa3zgen 1. [losicHUTEIHLHAA 3AINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosimas  pabowas mporpamma Kypca «lIpoOnemHbie  BOIpPOCHI
MaTeMaTuKu. 7-9 Kiacce» pa3pab0oTaHa B COOTBETCTBHU C TPEOOBaAHUSIMU
dbenepaibHOTO TOCYAapCTBEHHOIO 00pa30BaTENIbHOIO CTaHIapTa OCHOBHOTO
obmiero obpaszoBanus (manee — @I'OC OOO) m HampaBiieHa Ha OPraHU3AIUIO
O0Oy4eHHs] MaTEeMaTUYECKOMY COJICPKaHUI0, BRIXOAAIIEMY 3a paMku DeaepanbHoil
paboueil nmporpaMmel Mo yueOHOMY npeamMeTy «MaremaTrka) OCHOBHOTO OOIIEro
oOpazoBanus (manee — @PII), ¢ yuyeroM HCHOJIB30BaHMS BHUJOB JACSATEILHOCTH
00y4aronIMXcs, OTIIMYHBIX OT YPOUHBIX.
[Ipu pazpabotke [IporpamMMbl yUUTHIBAIKCH CIEAYIOIINE JOKYMEHTHI:
— nucbMo MunucreperBa npocseieHus: Poceuniickoin denepanuu oT 5 U0
2022 r. Ne TB-1290/03 «O HampaBJICHUH METOJIUYECKUX PEKOMEHIAITI)
[0 OpraHu3alMi BHEYPOUYHOW JEATEIRHOCTA B paMKax pealn3aluu
OOHOBJIEHHBIX  (pemepaibHBIX  TOCYJAPCTBEHHBIX  0Opa30BaATEIBHBIX
CTaHJAapTOB HAYaJIbHOT'O OOILET0 U OCHOBHOTO 001Iero o0pa3oBaHus;
— pacnopsikenue [IpaButensctBa Poccuiickoit denepanun ot 19 Hos0ps 2024
.
— No 3333-p «O06 yTBEpKIEHUM KOMIUIEKCHOTO ILJIaHA MEPONPUSATUM 10
MOBBIIICHUIO KAayeCcTBAa MAaTeMaTUYECKOT0 M  €CTECTBEHHO-HAy4HOTO
oOpazoBanus Ha niepuoj 10 2030 romay.
AKTYyaJIbHOCTH Kypca

B ycioBusx peanmusannu TakoW CTPAaTErMYECKOM 3a1ayu, KaK JOCTHKECHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPaHBbI, Mepe]l MaTeMaTUUeCKUM 00Opa3oBaHUuEM
B UHCII€ TJABHBIX IIOCTABJICHBI CIECAYIOIINE UEIU: Pa3BUTHE TBOPUYECKUX H
WCCJIEIOBATENLCKUX CIIOCOOHOCTEN O00yJaronuxcsi, uX IMOATOTOBKAa B IMPOIECCE
oOydeHus MaTeMaTuke K BhIOOpY mpodeccuit, CBSI3aHHBIX C Pa3BUTHEM TOYHBIX U
€CTECTBCHHBIX HAYK M TEXHOJIOTMUA. Kak BaXKHbBIM KOJWYECTBECHHBIN I10OKA3aTEIb

IMOBBIIICHWA MHTEPECA K MATEMATUKE BBIACIISICTCA POCT KOJIMYCCTBA BBIITYCKHUKOB,



BEIOMPAIONIMX HA TOCYJAPCTBEHHOW WTOTOBOW aTTECTAlMM JK3aMEH  II0
MaTeMaTHKe Ha MPOGUILHOM YPOBHE.

OcBoenne mpemnaraemMoii IIporpaMMbl  CIIOCOOCTBYET TMOBBIMICHUIO Y
OOy4JarommMxcss YpOBHS MOTHBAllMA K W3YYCHHUIO MATEMATHUKH, K TMPOIOJDKEHUIO
u3ydeHus matematuk B 10—11 kimaccax Ha yriyOJeHHOM YPOBHE U OPHEHTHPYET
Ha BBIOOp €IMHOTO TOCYAApCTBEHHOTO DK3aMEHa IO MaTeMaThKe MpOoQUIHHOTO
ypoBHsi. Kpome TOro, ocBoenume mnpesiaraemoro B [Iporpamme conaepikanus
MO3BOJIICT PACIIMPUTh KPYr pelIaeMbIX MaTeMaTHYeCKUX 3ajJad 3a CueT
BKJTFOUCHMS MPOOJIEMHBIX, HECTAaHIAPTHBIX 3a/]a4, 3a/1a4 MPUKIATHOTO XapaKTepa,
BEITIOJTHCHUST HCCIIEOBATCIIbCKUX padOT, B TOM YHCIEC C MEXIPEIMETHBIM
coJiep>KaHUEM, U3yUYEHUS TOTIOTHUTEIBHBIX BOMPOCOB KaK TEOPETHUUYECKOTO, TaK U
MPAKTUYECKOTO XapaKTepa.

[IpenycmoTpennsie [IporpamMmoii BUbI A€SITEIBHOCTH — UHAUBUAYaTbHAS U
rpynmnoBasi MPOEKTHass M HCCIeNoBaTeNbCKas JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYIATUBHBIX W KOMMYHUKATHBHBIX YMEHUU
oOyuaroruxcs. [Iporpamma COOTBETCTBYeT WUE€ PACHIMPEHUS] TMPUKIATHOM
HAIpPaBIEHHOCTH Kypca MaTeMaTHUKH Ha YPOBHE OCHOBHOTO OOIIeTo 0O0pa3oBaHUsI.
Peanuzanmst kypca crmocoOCTBYeT BBISBICHUIO TAJTAHTIMBBIX U OJIAPEHHBIX
0Oy4JaronIMXcs, MOAIECPKKE UX TAIAHTOB U PA3BUTUIO CTIOCOOHOCTEH.

B OOJMBIIMHCTBE  TEM  Kypca  MPEAroJiaracTcs  BBITIOJIHCHUE
HCCIIeIOBATENbCKUX paboT. YueOHOe UcCieIoBaHre M0 MaTeMaThke B 7-9 kimaccax
IpernoaraeT mojgydeHne CyObeKTUBHO HOBOTO JJIsi OOyYaloIerocs: pe3ynbrara u
HampaBjIeHO Ha (GOPMHPOBAHHWE WCCIIECIOBATCILCKHUX YMCHHH: BBIICICHUE
poOJIeMbl, OpraHU3allisd W aHalu3 JaHHBIX, BBIABIKEHUE TUIIOTE3bI, MPOBEPKA
TUIOTE3bl, (OPMYIMPOBAHWE BBHIBOJOB M TMPEACTABICHUE pPE3yNbTaTOB Ha
IrPaMOTHOM MaTEeMaTHYECKOM SI3bIKE.

[Iporpamma mMokeT ObITH BOCTpeOOBaHA OOYYAIOIIMMHUCS, KOTOPHIE UMEIOT
WHTEpPEC K H3YYCHUI0 MAaTEMaTHKH, TOTOBATCA K YYacTHIO B OJMMIIHAAaX
IIKOJIBHUKOB TI0 MaTEMATUKE U YTIIIyOJICHHOMY M3yYEHUI0O MaTEMaTUKH Ha YPOBHE

CpeaHero oo1ero oopa3oBaHuUsl.



Heab 1 3a7a4M Kypca

Peanuzanus kypca sIBISETCS HEOTHEMJIEMOM YacTbhlo 00pa3zoBaTEIbLHOTO
mporiecca, oOecmedrBass B TOM  YHCIE€  BO3MOXHOCTH  (POPMHUPOBAHUS
00pa30BaTENbHBIX MPOrPaMM Pa3IMYHOTO YPOBHS CIOXHOCTH M HANpaBIEHHOCTH
C yderoM o0O0Opa3oBaTeNbHBIX MOTPEOHOCTEH U CIOCOOHOCTEH OOydarouuxcs,
BKJTFOYAs OJTAPCHHBIX JICTCH.

L]ens [Iporpammel — ob6ecieunTh UHANBUIYATbHBIE TOTPEOHOCTH 00YYAIOIIUXCS B
W3YUYCHUU COJICPKaHUS MAaTEMAaTHKH, BBIXO/ISIIETO 332 PAMKH MPOTPaMMBI 6a30BOTO
YPOBHSI.

3aoauu xypca:

e [loBbllIeHHE YPOBHS MAaTEeMAaTHYECKOW MOATOTOBKM  OOy4YaroIIMXCA,
pa3BUTHE YCTOMYMBOTO MHTEPECA K yUeOHOMY TIpeAMeTy «MartemaTukay.

e Pa3BuTHe TBOpPYECKUX CIOCOOHOCTEW, MPOCTPAHCTBEHHOI'O BOOOpaXKEHUS,
TEOPETUYECKOTO0 MBIIUICHUS W MaTeMaTH4YeCKOM WHTYHIIMH, yMEHUH
paccy X aaTh JOTUYECKH U aHATM3UPOBATH CUTYAIlHH.

e VYruybiieHne u 3aKkperieHue 0a30BbIX 3HAHUHN, POPMHUPOBAHUE YCTONYUBBIX
HABBIKOB pPEIICHUS HECTaHJAPTHBIX W OJMMIIMAIHBIX 3a7a4, OCBOCHHUE
HECTaHJAPTHBIX IMOIX0I0B M OPUTHHAIBHBIX PEIICHUH.

e (O3HakoMJICHME C  JIOTIOJIHUTEIbHBIMH  pa3feiaMu  MaTEeMaTUKH,
BBIXOJISIIIIMMU 32 paMKH 0a30BOro M MPOQHIBLHOTO Kypca.

e Bocmuranne camMoCTOATEILHOCTH, HACTOWYMBOCTH W OPTAaHW30BAHHOCTH B
XO/JI€ peICHHsI CIOKHBIX 3a71ad.

e Pa3BuTHe HaBBHIKOB KOMaHJHOW pabOThI, JIPY>KECKOTO COMEPHUYECTBA U
3I0pPOBOM KOHKYPEHIIUU CPEIN CBEPCTHUKOB.

e [loaroroBka oOydYaromuxcss K Y4YaCTHIO B IIKOJbHBIX, pPaWOHHBIX,
TOPOJICKUX, PETHUOHATBHBIX, BCEPOCCHUUCKHX OJIMMIIMAAX, KOHKypcax u
COpPEBHOBAHMSIX IO MaTEeMaTHKE.

o [loBbImICHWE  ypOBHA TPaMOTHOCTH B OOJIACTH  HMCIOJIb30BaHUS

MATEMATHYCCKHUX ITaKCTOB», O6GCH€‘—II/IB3IOHH/IX dBTOMATHU3alHUIO IIPOLHCCCOB

5



MOWCKa, aHaJIn3a, 00pabOTKH, Co3Manus, epenadu, popmanuzanuu (B BUIE

CTaTHYECKUX M JIMHAMHYCCKUX TpapuKoB, JWarpaMM |  TpodeH

BU3yaIH3aliil pe3yabTaTOB aHAIM3a U MaTEMaTHIECKUX 3aKOHOMEPHOCTEH )

B TIpoIiecce Y4eOHOU ACATENHHOCTH MTPH U3yUCHUH MAaTEMATHKH.

e Pa3BuTHE TBOPUYECKUX CIOCOOHOCTEH, TEOPETHUUECKOTO MBIINUICHHS Ha
OCHOBE WCIONB30BaHUS IU(GPOBBIX HHCTPYMEHTOB (B TOM 4YHCIE
«MaTEeMaTUYEeCKUX ITaKeTOB») B OOJACTH MOJICIIMPOBAHMS, WMHTAINAN W
UHTEPIIPETAINN a0CTPAKTHBIX MaTEMaTHIECKUX 0OBEKTOB U 00pa30B B BUJIC
Pa3IUYHBIX BU3YyaIH3aIii (B TOM YUCIIE TPOCTPAHCTBEHHBIX OOBEKTOB).

@®opMbI  IeSITEILHOCTH OOYYAIOIIHUXCS  IMPEAyCMATPUBAIOT aKTUBHOCTh U
CaMOCTOSITENILHOCTh, COYETAlOT WHIUBUAYAJIbHYIO W TPYIIOBYI padoTy,
OTIMYAIOTCA OT YPOUYHOTO 0OOJIee MIMPOKOTO MCTIOIB30BAHMS UCCIIEI0BATEIBCKON U
IIPOEKTHOM JIeATEIIPHOCTH, PEIICHHEM HECTaHIAPTHBIX 33a]1a4 U Jp.

Peanmmzamus [IporpaMMbl mpeamonaraeT CcodeTaHHE pa3INIHBIX (HopM
IPYNIOBOM PabOTHI (JIMCKYCCHS; MaTEMaTHYECKOS COPCBHOBAHHE, IMPAKTUKYM;
BBHIOOpD TEMBI TIPOEKTa, IUIAHUPOBAaHWUE paboOT, pacmpeicsieHue  poJieH,
B3aMMOOIICHKA TPU BBIIIOJIHEGHUW TPYIIIOBBIX TPOCKTOB M HCCIICOBAHHWA) U
WHIMBUIYAIBHON paOOThI (BBIMOJIHCHNE WHAMBUIYAIBHOTO HUCCIICIOBAHUS, B TOM
YHECIIE C HCIIOJIb30BAaHHEM IHU(POBBIX HHCTPYMEHTOB; TIPOBEACHHE YCTHOTO
00OCHOBaHUS MPH PEIICHHH HECTAaHMAAPTHBIX 3ajad, 33Ja4 IMOBBIIICHHOTO YPOBHS
CIIO)KHOCTH; TIOCTPOGHHE MaTeMaTU4YeCKHUX MOJeNield, HX HCCIIeI0BaHMUE,
WHTEPIIPETAlUS  TOJYYCHHBIX  pPE3YJIbTaTOB  MPH  pENICHWH  3aJad  C
MEXKIPEAMETHBIM W TPAKTHYECKUM COJICP)KaHHWEM; IIOMCK, WHTEpIpeTaIus,
npeoOpa3oBaHue u NPUMEHEHUE MaTeMaTU4eCKOn uHdopmaIuy;

CaMOCTOSITEJIbHOE OTKPBITHE HOBOTO MaTeMaTH4YECKOro akTa).



[Iporpamma kypca paccuntana Ha 102 gaca B TeueHHE TpeX JIET 0OyUEHUS B

7-9 xnaccax (34 yacoB B KaXXIOM KJIacce) MPHU NMPOBEIACHUM 3aHATUN OJIUH pa3 B

HEJIEITIO.
KommnuecTtBo
KommnuecTBo
Knacc JacoB 3a
YacOB B HEIEIIO

TIOJTYTOTHE

7 1 34

8 1 34

9 1 34

HUToro yacos: 102
Pa3nen 2. Conep:xanue o0y4yeHust

7 KITACC

Yucna u évtuucnenusa. /lenumocms
[Ipuznaku nenumoctu: GOPMYJIMPOBKAa U JI0KAa3aTEIbCTBO. PereHue 3amau
MOBBIIIEHHONM  CJIOKHOCTH Ha JCIUMOCTh. PelieHue CIHKETHBIX — 3aaad
apu(PMETUIECKUM METOOM.
Hccneoosamenvcrkas paboma: NenMMOCTb U €€ CBONCTBA.
Ocesasn cummempus
@urypsl ¢ 0ceBoM cumMeTpuen. [IpumMepsl CUMMETPUHN B OKPYKAFOIIEM MUPE.
IIpoexm: cuMMETpHUSI B OKPYKAIOILLIEM MUPE.
Anzebpauueckue evipasricenus
CrerneHn, MHOTOYIEHBI, TIpeoOpa3oBaHWE  MHOTOYJICHOB,  JCHCTBUA  C
MHOTrouJiecHaMu. MHoroujieH ctanaaptHoro Bujaa. CreneHbr MHorowieHa. KopHu
MHOroujieHa. HaxokneHue kopHedl MHorowieHa. Jloka3aTenbCTBO TOXKICCTB.
Pa3Hble MOAXO/bI K JOKA3aTEIBCTBY TOXK/IECTB.
Hccneoosamenvckas paboma: Kak HaWlTH KOPEHb MHOTOWICHA?

MHOZOyZOJleMKM uzceomempuuecKue Hepaeencmaea



CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJbHHKAa M BHEUIHUX YIJIOB BBIITYKJIOTO
MHOTOyTobHUKA. COOTHOHIEHUSI MEXIYy CTOPOHAMH W YIJIaMH TPEYrOJIbHHUKA.
HepaBenctBo TpeyronpHuka. HepaBeHcTBO o nnuHe nomMaHod. HepaBeHcTBO
MEXY NMEPHEHIUKYISIPOM U HAKIIOHHOW. PaccTossHUuE OT TOYKH 10 MPSIMOM.

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABESHCTRA.
Dyukyuu
[Touck obmactu ornpenencHUss ¥ MHOXKECTBA 3HaueHU QyHkuuu. Mcnonp3oBanue
pa3MyHBIX croco0oB 3adanus GyHkuuu. Vcnons3oBaHue CBOMCTB QyHKIMM aiis
aHanu3a rpauKoOB pealbHBIX 3aBUCUMOCTEH (HyIH (DYHKIUHU, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TPOMEKYTKH BO3pacTaHUs W yObIBaHMS (DYHKIIHH,
HauOoJblllee U HauMEHblIee 3HaueHus: QyHKuuu). I'paduku, KycouHO-3aJaHHbIE
(GyHKUIHU.

Hccneoosamenvckas paboma: cpaBHEHUE CBOMCTB (DYHKIIMH U UX TpaUKOB
B 3aBUCUMOCTH OT I1ApaMETPOB.
I'eomempuueckue mecma mouex
B3auMHOe pacronoKeHue OKPYKHOCTH U mpsMou. Ilpumepsl reoMerpudeckux
MECT TOYEK Ha IUIOCKOCTU. METOI T€OMETPUUYECKHMX MECT TOYEK MHPHU PELICHUU
reOMETPUYECKUX 3a/1a4.
Ypasenenua u cucmemut ypasnenuii
JIunelinble ypaBHEHUSA M UX cucTeMbl. ONpeneieHue 4Yuciaa KOPHEW JIMHEWHOTO
YpaBHEHUS.
Pemienne nMMHENHBIX YpaBHEHUM, CONEPKAIIUX 3HAK MOAYJIA. Pelenne TMHenHbIX
ypaBHEHUW C mapaMerpamu. PemieHue cucTteM JIMHEHHBIX YpaBHEHUW pPa3HbIMU
METOJAMH.

Hccneoosamenvckas paboma: NVMHEHHBIE ypaBHEHUS, COJEpXKalllU€ 3HaK
MOZYJIA.
Ilocmpoenusa ¢ nomoub1o YUPKYIA U TUHEHKU

OO6o0cHOBaHMSI TIPOCTEUINX MOCTPOEHUM, ATambl 3aJa4dl Ha IMOCTPOCHUS,
pELICHUE 3aa4 Ha ITIOCTPOCHHUE UPKYJIEM U JTUHEUKOU.

8 KJIIACC



Yucna u eviuucnenus

KBazpaTHbIil KOpeHb. BoInonHeHne onepannuii ¢ ppaluOHAIBHBIMYA YHACIIAMH.
Anzebpauueckue gviparcenus

JpobHo-paninoHanbHbie BhIpakeHusa. CTeneHu. BBIMOMHEHHE TOXIECTBEHHBIX
npeoOpa3oBaHUil palMOHAIBHBIX BBIPAXKEHUH.

Ilenmpanvnaa cummempus

DOopMyIUPOBKA  OMNPEACIICHUS u JIOKA3aTEIbCTBO  CBOWCTB
HEHTPAIbHO - CUMMETPUYHBIX ¢uryp. JlemeHue oTpe3ka Ha paBHbIE YacTH C
ITOMOUIBIO LIUPKYJIS U JINHENKH.

Hccneoosamenvckasi paboma: CBOWCTBA  LEHTPAIbHO-CUMMETPUYHBIX
uryp.

IIpoexm: neHTpanbHasi CHMMETPUS B OKPYKAIOIIEM MHUPE.

Ypasnenusa u nepasencmea

OnpeneneHre paBHOCWIBHBIX YpaBHEHHN. [I[puMeHeHne CBOKCTB ypaBHEHUIN
C OmHOM mnepeMeHHOM. OmnpeneneHue KOJIMYECTBA JACHCTBUTEIBHBIX KOpPHEU
KBaJpaTHOTO  ypaBHEHUs. PemieHue  ApoOHO-pAaLlMOHAIBHBIX  YPAaBHEHMH,
CBOIAIUMXCSA K JIMHEWHBIM WM K KBAAPATHBIM YPAaBHEHUSM, HCIIOJIb30BAHUE
METOJla 3aMEeHbl MepeMEeHHOH. PeleHue TEKCTOBBIX 3aj1ad ainreOpanyecKuMm
crocoboM: Tmepexos OT CJIOBECHOHM (OpPMYJTUPOBKH YCIOBUS 3a7aud K
anreOpanyeckod  MOJENIM  IMyTeM  COCTABICHHUS  YPABHEHHUS;  pEIICHHE
COCTaBJICHHOIO  YpaBHEHMs;  WMHTEpIpeTanus  pesyiapTata. [ 'paduueckas
WHTEPIIPETALNs YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne crucrem ypaBHEHHI, B KOTOPBIX OJHO W3 YPAaBHEHUU HE SIBJSAETCA
auHeWHbIM. ['paduueckas uHTEprpeTalysi peHIeHUs YypaBHEHUS C JByMs
NIEPEMEHHBIMM M CHUCTEM YpaBHEHMH C JByMs II€pEMEHHBIMU. Pemenue
HEJIMHEWHBIX HEPABEHCTB U MX CHUCTEM. PelleHne HepaBeHCTB, COAEPKALIUX 3HAK
Moayisi. M3oOpaxeHue pernieHus: HEpaBeHCTBA C OJIHON TMEPEMEHHOW U CHCTEMBbI
HEPABEHCTB HA KOOPJMHATHOW NPSMOM, 3alUCh PELICHUS C IMTOMOIIBI0 CUMBOJIOB.
HepaBeHnctBo ¢ aBymsi mepeMeHHbIMU. ['padudeckuil METON pEeIIeHUs CUCTEM

HCPABCHCTB C ABYMs INICPEMCHHBIMMU.



Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CIIEICTBHE.

Hccneoosamenvckasa paboma: rpaduyeckas MHTEPHpPETAUs ypaBHEHUU C
JBYMSI IEPEMEHHBIMHU.

HUccneoosamenvckasa paboma: TpadhudyecKuil METOA PEIICHUS CHUCTEM
HEPaBEHCTB C JABYMS IEPEMEHHBIMH.
Ilpeoopa3zoeanue nodoous
[IpeoOpazoBanue momobust u moaoOHbIe Gurypbl. COOTHOIIEHHS B MOJAOOHBIX
dburypax.

Hccnedosamenvckas paboma: 4to Takoe ppaxran?
/lokazamenvcmea Hepagencme
OrneHka 3HAUEHUS BBIPAKEHUS C MCIOJIb30BAaHUEM HEpaBeHCTB. lIpuMeHeHue
CBOMCTB HEPABEHCTB B XOJI€ PEIICHHUS 3aau.
Omnpenenenre paBHOCUIIbHBIX HEPaBEHCTB. [loka3aTenbcTBO HEPABEHCTB.
Pemenne TEKCTOBBIX 3aJad C IOMOIIbIO JIMHEMHBIX HEPABEHCTB C OIHOMU
IIEPEMEHHOM.

Hccneoosamenvckas paboma: TMHENHOE HEPABEHCTBO C OJIHOM MepeMeHHOU
C MapaMeTpoM.

Hccneoosamenvckas paboma: TMHENHOE HEPABEHCTBO € OJIHOM MepeMeHHOU
C MMapaMeTpoM.
Ilpamoyzonvrvlie mpeyzonbHUKU

JloKa3aTeNbCTBO COOTHOILIEHUN MEXAy MPONOPLHUOHAIBHBIMU OTPE3KaMH B
OPSIMOYTOJIBHOM ~ TpeyrojibHUKe. [IprMeHeHrne COOTHOIICHWH TpH pelIeHUun
reOMETPUYECKUX 3a/1aY.
Dynukyuu
[Touck obGnactu omnpeaesneHuss M MHOXecTBa 3HaueHUd QyHkuuu. [padux
dbynknuu k/x. @yaknus suaa (ax + b)/(cx + d).
Yucna u evtuucnenus: 0eaumocms
DopMyIHpPOBKA ONPEACIICHUS IETUMOCTH HAIleJI0, YUCEI, CPABHUMBIX 0 JAHHOMY

MO/IYJIIO. Breimonnenue ACICHHUA C OCTAaTKOM. HOK&SHTGHBCTBO U IIPUMCHCHHUC
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CBOWCTB CpaBHEHHUU IO MOAyJ0. HaxoxieHne oCTaTkoB CyMMBI U ITPOU3BEICHUS
10 TAHHOMY MOJYJIIO.

Hccneoosamenvckas paboma: NeIMIMOCTb.

9 KJIACC
Ypasenenusa u nepasencmea
bukBanpaTHbeie ypaBHeHHS. MeToAbl paBHOCWIBHBIX MpeoOpa3OBaHUN, 3aMEHbI
NEPEMEHHOM, Tpa@UUECKOro MeToJa NpPHU PEIICHHH YypaBHEHUH 3-i u 4-i
CTEIICHEMN.

Pemienne HepaBeHCTB, comepkanux 3HaK monayns. HepaBeHCTBO ¢ nByms
nepeMeHHbIMU. [IprMeHeHue rpaguueckoro MeToAa peleHusi CUCTEM HEPAaBEHCTB
C JOByMs TIepeMEHHbIMHU. PereHue ApoOHO-pallMOHANBHBIX YpaBHEHUH U
HepaBeHCTB. [locTpoeHne rpa@ukoB ypaBHEHUH, B TOM YUCJIE C UCHOJIb30BaHUEM
nupoBbIX pecypcoB. IlpuBoauTh TrpaduyuecKkyl0 HHTEPHIPETALNIO PEIICHUS
YPaBHEHHUSI C IBYMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUU C JBYMs IIEPEMEHHBIMU.
HccenmenoBanne CUCTEM HENMHEMHBIX YpPAaBHEHUM C IapaMmeTpoM. Pemenue
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Hccneoosamenvckue pabomul: pelieHHe 3agady C  HapaMeTpaMu —
aNredpandyeckuM METOJIOM; TpauuecKuM METOIOM.

Pewienue mpeyzonoHukog

@opmynbl TpuBencHUS. PelleHue MNpakTUYECKHX 3aJady € HCIOJb30BAHUEM
TEOpPEMBbI KOCHUHYCOB U TeopeMbl cuHycoB. @opmyna ['epona. @opmyna miomaiu
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

CooTHOLIEHUSI MEXAy TpUTOHOMETpuueckuMu GyHKuuamu. [Ipocreiimme
dbopMyIbl TpPUBEIEHUS W3 TEOMETPUUYECKHX cooOpakeHui. Pemienue 3amau c
MCIIOJIb30BaHUEM TEOPEM KOCUHYCOB M CHHYCOB, HAX0XJAEHUE paguyca ONMCAaHHON
OKPY’KHOCTH.

AsredpanyecKue BbIPAKEHUA

CreneHp ¢ pauMOHaIbHBIM ITOKA3aTEIIEM.

OnpeneﬂeHHe KOpPHA n-il CTeNEeHU U CTEIICHU C padruOHAJIbHBIM IIOKA3aTCIICM.
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[Ipumenenue omepanuu  W3BICYCHUS KOPHA N-M CTENEHW, WCIOIb3ys MpHU
HEOOXOIMMOCTH KaJIbKYJIATOpP. BhIunciaeHne 3HaueHUs CTENEHN C PalliOHATBHBIM
nokaszareneM. OIlleHKa 3HAYCHWH KOpHS N-M CTeNeHW, 3HAYEHUE CTENEHU C
paIMOHAIBHBIM  TTOKA3aTeJIeM TMEJBIMA  YUCIAMH W JICCITHYHBIMU JIPOOSMHU.
CpaBHEHHE U YHOPAIOYMBAHUE PAIMOHAIBHBIX W HPPAMOHAIBHBIX YHUCEN,
3alMCAaHHBIX C TOMOIIbIO KOPHS n-i CTENEHU, CTENEeHH C paluOHAIbHBIM
MoKaszaTelieM. BhIMogHEHHWE TOXIECTBEHHBIX MPE0oOpa3OBaHU  BBIPAKCHHUIM,
coJiep KalluX KOPeHb n-i CTENEHH, CTENEHb C pallMOHATBHBIM IMOKA3aTEJIEM.
Ilooo6ue mpeyzonvHuKoe

TeopeMbl 0 TIPOU3BECHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB
CeKyIIMX, TeopeMa O KBajJpaTe KacaTellbHOW, Teopembl YUeBbl u MeHenas.
HccnenoBanre, B TOM 4YHCIE€ C MOMOLIBIO HU(PPOBBIX PECYPCOB, U3YYaEMBIX
KoH(purypanuii. I[lpruMeHeHre TaHHBIX TEOpPEM IMPHU PEHICHUH T'€OMETPUUYECKHX
3a/1ay. 3HAKOMCTBO C TMOHSTHEM TOMOTETHH, C €r0 MPUMEHEHUEM, B TOM YHUCJIE B
MPAKTUICCKUX CUTYAIHSIX.

Hccneoosamenvckas paboma (C UCTIOIb30BAaHUEM IPOTPAMMHBIX CPEJICTB):

TOMOTETHS U €€ CBOMCTBA.

Dynxkuyuu

[Tonsitue «dynkuus». Ilpumenenne CcBOWCTB GYHKUMNA: HYIW (QYHKIUH,
MPOMEKYTKA  3HAKOTIOCTOSHCTBA ~ (DYHKIIMHM, TIPOMEKYTKH BO3pacTaHUS U
yObIBaHMS (PYHKIIMU, YETHBIC U HEUYETHbIC (DYHKIIMH, HAUOOJIbIlIee U HAUMEHBIIIEEe
3HaueHus1 (yHKIUMU Tpu pemeHun 3agad. [loctpoeHue rpadukoB (yHKIuin ¢
MTOMOIIIBIO TIPe0Opa3oBaHUi BUA:

() —f(x) + a; 1) — f0x + a); f(x) — kf(x), f(x) —f( x |), fx) — | fx) |
PacriosHaBanue CTEMEHHBIX (QYHKIMH ©W TOCTPOSHUE OSCKU30B TpadukoB
CTENEHHBIX (YHKIUA C HATypaJIbHBIMA TIOKA3aTEISIMH PAa3HOW YETHOCTH.
Hcnonp3oBanne CBONCTB TpauKOB CTENEHHBIX (YHKIHMA C HaTypalbHBIMU
MoKa3aTeNIIMH Tpy perieHnn 3aaad. [loctpoenue rpadukoB hyHKIMA y= \x,y =

3Vx, y=|x|.
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HUccneoosamenvckasa paboma: moBeneHue (QyHkuuu U ee rpaduka B
3aBUCHMOCTH OT ITapaMeTpa.
Memoo koopounam
[lapamienbHOCTh W NEPHEHAMKYJIAPHOCTH  NPAMBIX  (YEpe3  YIJIOBOM
K03 buLreHT).
HaxoxneHnue nepeceueHUN OKPYKHOCTEW W MpSIMBIX B KoopauHaTax. Popmyna
paccTosiHMs OT TOYKM 0 mpsMou. IInomane mapamnenorpaMma B KOOpAMHATaX,
NOHATHE 00 OpUEHTHPOBaHHOM Tulom@aau. [IpuMeHeHHe MeToda KOOpJIWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX r€OMETPUUECKUX 3a/1a4ax, WCCIIEIOBAaHNE
MPUIOKEHUS METO/1a KOOPIUHAT B BBIYUCIUTEILHON MaTeEMaTUKE U UHPOPMATHUKE.

Uccneoosamenvckas paboma: penieHHUE MPAKTUKO-OPUEHTHUPOBAHHOMN
r€OMETPUYECKON 3a4a4l METOIOM KOOPAUHAT.
Hucnoewvie nocnedosamenvHocmu u npozpeccuu
Omnpenenenue BUIOB MOCIEN0BATEIBHOCTEN: OTPAHUYEHHAS [TOCIIEI0BATEIBHOCTD,
MOHOTOHHO BoO3pactaromiasi (yObIBaroias) mocieaoBaTebHOCTh. [IpeacTaBnenue
OECKOHEYHBIX TMEePUOJIUYECKUX Jp0oOeil B BUIE OOBIKHOBEHHBIX. 3HAKOMCTBO C
MOHATUEM CXOAUMOCTH MOCJIEI0BATEIbHOCTH, HAXOXKIECHUE CYMMbl OECKOHEUHO
yOBIBaOIICH reOMETPUYECKOU IIPOTPECCUH. IIpumenenue METOoa
MaTeMaTUYeCKOW MHAYKIIUH.

Hccneoosamenvckas paboma: TOBEAEHUE TMOCIEIOBATEIBHOCTEH — OT
TMIIOTE3BI JI0 10KA3aTEeIbCTBA.
eusicenun nnockocmu
[entpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpuuHble Qurypsl. I[loBopor.
OceBasg cummetpusa. PuUryppl, CUMMETPUYHBIE OTHOCHTEIILHO HEKOTOPOMl OCH.
[TapannensHbiii eperoc. [loHsaTre ABUX)eHUsI U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBieHHsI CHUMMETPUM B NPUPOJE, KUBOMHUCH, CKYJBNTYpPE, apXUTEKTYpe.
Komnosunun aBwkeHuit (mpocreiimne mnpuMmepsl). l[IpuMeHenne B pelieHUn
r€OMETPUYECKUX 3a/1a4.

HUccneoosamenvckasn paboma (¢ UCMOIB30BaHUEM MPOTPAMMHBIX CPEACTB):

KOMIO3UIINS IBUKCHUM.
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Pa3nen 3. Pe3yjabTaThl 0CBOEHHUSI Kypca

Peanuzamust  mporpammel  kypca  «[IpoGnemHble  BOMpPOCH  MaTEMaTHKN
HalpaBjiecHa Ha O0eCHeueHUue JOCTWKEHUS OOYyYarolIMMUCA JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaATEIbHBIX PE3YIbTATOB.
JUYHOCTHBIE PE3YJIbTATHI B yactu:

— NAaTPUOTUYECKOIO BOCIMTAHMS: IIPOSIBICHHE HMHTEpeca K IPOLIIOMY H
HACTOSIIIIEMY POCCHUIICKOM MAaT€MAaTHUKH; EHHOCTHOE OTHOIIEHHE K JTOCTHXKEHHSIM
POCCHUMCKMX MAaTeMaTUKOB M POCCHUHWCKOM MAaTeMaTHYEeCKOW IIKOJBL, K
UCIOJIb30BAaHUIO ATUX JOCTH)KEHUN B APYTUX HAyKax U MPUKJIAIHbIX cdepax;

— IPAXKJAHCKOTO M JIyXOBHO-HPAaBCTBEHHOI'O BOCIMTAHMS: TOTOBHOCTH K
BBINOJHEHHIO O0S3aHHOCTEN rpaskJaHNHA U pealn3aliy €ro Ipas; NpeACTaBICHUE
0 MaTeMAaTHUYECKHX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MpoIEAYp TPAKIAHCKOTO 00IIecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTH K
OOCYXKICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAayKH; OCO3HAHME Ba)XHOCTH MOPAJIbHO-3TUYECKHX MPUHIUIIOB B
JEATEIbHOCTH YYEHOTI0;

— TPYAOBOTO BOCIMTAHMS: YCTAaHOBKA HA AKTHMBHOE Y4YaCTHE B PEIICHHUH
MPaKTUYECKUX 3a/7a4 MaTeMaTHYEeCKON HaNpaBiIE€HHOCTH; OCO3HAHUE BaXHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHUsl HAa MPOTSXKEHUU BCEH JKU3HM IS YCIHEHIHOM
npo(EeCCUOHANIBHON  JI€ATEIbHOCTH M Pa3BUTHE HEOOXOOUMBIX  yYMEHUI;
OCO3HAHHBIA BHIOOP U MOCTPOCHUE MHIMBHUYAIbHOW TPAEKTOPUH OOpa30BaHUS U
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB M  OOIIECTBEHHBIX
noTpeOHOCTEH;

— ACTETHUYECKOTO  BOCIHUTAHUS: CIOCOOHOCTh K  OMOIMOHAJIBHOMY U
ACTETUYECKOMY BOCHPHUATHUIO MaTeMaTHUYEeCKHX OOBEKTOB, 3a/ay, pEIICHUH,
paccyXJIeHUi; yMEHHE BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

— LEHHOCTH HAY4YHOIO IIO3HAHMS: OpHUEHTAalUs B JCATEIBHOCTH Ha

COBPEMEHHYIO CUCTEMY HAaY4YHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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pa3BUTHUS YE€IOBEKa, MPUPOIBl U OOIIECTBA; MOHUMAHUE MAaTEeMAaTUYECKON HayKH
KaK cepbl YeTOBEYECKOMN NIEeATEIHHOCTH, STAIIOB €€ Pa3BUTUS U 3HAYMMOCTH TS
pa3BUTHS LMBWIN3ALMKM; OBJAJCHHUE S3bIKOM MATEMATHKM W MAaTEMAaTHYECKOU
KyJIbTYpOl ~ Kak CpeICTBOM  IIO3HAHUSA MHUpPA; OBJAJCHUE  HABBIKAMU
UCCJIEN0BATENIBCKON NEATEIbHOCTH;

— ¢uznyeckoro BoOcCHUTaHUsS, (HOPMHUPOBAHUS KYJIbTYpPhl 3JI0pPOBbS U
AMOIIMOHAJIBHOTO  OJIaronojayyusi: TOTOBHOCTh HPHUMEHSITh MaTeMaTHYECKHE
3HaHUS B MHTEpPEcax CBOETO 3[0pOBbS, BEACHMS 3A0pPOBOro o0pa3a KU3HU
(3mopoBO€ MuUTaHuE, cOaTaHCUPOBAHHBIA PEKUM 3aHATUA M OT/AbIXA, PETYJSIpHAS
(du3nueckass aKTUBHOCTh), C(OPMHPOBAHHOCTh HaBbIKa PEQIIEKCUHU, MPU3HAHHE
CBOETO IpaBa Ha OMIMOKY M TaKOTO € MpaBa APYroro 4eJoBeKa;

— AKOJIOTUYECKOTO BOCITUTAHUSA: OpUEHTALHS Ha PUMEHEHUE
MaTeMaTUYECKUX 3HAHUN [ pemeHus 3agad B 00JacTH  COXPaHHOCTH
OKpYXarollel cpepl; IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKA HMX BO3MOKHBIX
MOCJIEICTBUNA Il OKPY’KAIOIIEH Cpelbl; OCO3HAHUE TIJIO0AIBbHOrO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHNUS;

— ajanTaly K U3MEHSIOMIMMCS YCIOBUSAM COLMATBHOW U IPUPOAHOU CpEbl:
TOTOBHOCTbh K JIEMCTBHSIM B YCIIOBHSIX HEOIPENEIIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOE KOMIIETEHTHOCTH Y€PE3 NMPAKTHUECKYIO ACSITENBHOCTh, B TOM YUCIIE YMEHHE
YUUTBCS Yy JPYTUX JIOJEd, MpUoOpeTatb B COBMECTHOW MAESITENIbHOCTA HOBBIE
3HaHUs1, HABBIKM M KOMIIETEHIIUU U3 OIbITa IPYTUX; HEOOXOIMMOCTh (POPMHUPOBATH
HOBBIE 3HaHUA, (DOPMYyIHUpPOBATH WIEH, MOHSITHS, TUMOTE3bl 00 OO0BEKTAX U
SBJICHUSIX, B TOM YHCJIE PaHEEe HE U3BECTHBIX, OCO3HABATH 1€(PUIIUTHI COOCTBEHHBIX
3HAHUM ¥ KOMIIETCHTHOCTEH, TUIAHMPOBAaThH CBOE pa3BUTHE; CIOCOOHOCTh
OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYaIMI0 KaK
BbI30B, TPEOYyIOMUNA KOHTPMEP, KOPPEKTUPOBATH NPUHUMAEMbIE PpEUICHUS U
neicTBusi, (GpopMyIHpoBaTh M OLEHUBATh PUCKU U TMOCIENCTBUSA, (HOPMUPOBATH
OTIbIT;

— BOCIHUTAHUS HMH(POPMAIMOHHON KyJbTYphl: TpPOSIBJIEHHE MHTEpeca K

HCIIOJIB30BaHHUIO I_[I/I(l)pOBBIX TEXHOJIOTUM A1 ONITUMU3AlMKM IIPOLECCOB IIOMCKA,
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aHanm3a, oOpaOOTKH, CO3JaHus, MepeAadyd MaTeMaThudecko wuHdopmanuu u
BU3yalIH3aliil MaTeMaTHYeCKUX 00OOIIEHUH U pe3yIbTaTOB aHaln3a; TOTOBHOCTh
K HCIHOJIb30BaHUIO LU(QPOBBIX HHCTPYMEHTOB [UIsl BBIIOJHEHUS Y4YEOHOMH
JESTEIIbHOCTH TPU U3YyYEHUU MATEMaTHKH; CIIOCOOHOCTh MPUMEHATH LU(POBBIC
UHCTPYMEHTHl B YCIIOBUAX pealM3ali Mep IO MPEAyHpPEKICHUI0 BO3MOKHBIX
HETaTUBHBIX TIIOCJIEJICTBUH aKTUBHOTO U CHUCTEMATUYECKOTO IPHUMEHEHUs
U(GPOBBIX TEXHOJIOTHI B YU€OHBIX IEISX.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

Ilo3nasamenvhole ynueepcaivbHvie yueOHbvle Oeicmeus

baszosvie nocuueckue oeticmeus:

— BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXIy TMOHATHAMH, (HOPMYIHPOBATH
OIIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALUH,
OCHOBaHUS J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

— BOCIIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MPEOOPa3OBBIBATH  CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

— BBISIBJISITH ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeuHs B (haKkTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSX, MpeiaraTh
KPUTEPUU AJIs1 BBISIBICHMSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

— JieNiaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTUH;

— pa3bupaTrh J0Ka3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN (MIPSIMBbIE U OT
MPOTUBHOTO), TPOBOJIUTH CaMOCTOATEIBHO JI0KA3aTEeIhCTBA MaTEMaTHYECKHIX
(GakToB, BBICTpaUBAaTh APTyMEHTALUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

— BBIOMpPATh CHOCOO perieHus y4eOHOW 3ajaur (CpaBHUBATH HECKOJBKO
BAPUMAHTOB  pEIIEHHUsA, BbIOMpAaTh Hauboliee MOAXOASIIMA C  y4eTOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

baszoevle uccneoosamenvckue oeicmeust.
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— MCIIOJIh30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN HHCTPYMEHT IO3HAHWS,
bopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPOOJIeMy,
CaMOCTOATENILHO YCTaHaBIMBATh MCKOMOE W JaHHOE, (OpMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHUE;

— IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHYy JKCIEPUMEHT,
UCCJICIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXK Ty COOOM;

— CaMOCTOSTENbHO (HOpMYTUpOBaTh OOOOIIEHHS M BBIBOJABI M0 PE3YJIbTaTaM
MPOBEICHHOTO  HAOJIFOJCHMS, HWCCIACAOBAHMS, OKCICPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

— IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpollecca, a TaKkKe BBIIBUTAThH
TIPEIOI0KEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Paboma ¢ unghopmayueii:

— BBISBJISITH HEIOCTATOYHOCTh U M30BITOYHOCT,  MHGOpMAIMK,  JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa49H;

— BBIOWpATh,aHAIU3UPOBATh, CHUCTEMATU3UPOBATH u UHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

— BBIOWpATh popMy npeacTaBieHus  UHGOPMAIUH U WUIIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, narpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU;
—OIICHUBATh HAJICKHOCTH MH(POPMAITHH 0  KPHUTEPHUSIM, MPEI0KEHHBIM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KommyHnuxkamugenwvie yHusepcaivHbvie yueOnbvle 0eiucmeusn:

— BOCIIPUHUMATh U (DOPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U IeIsAMH OOIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPQXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX W TNHUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHCHUS IO XOJYy PCEUICHUS 3a/Jau,
KOMMEHTHUPOBATH MOJYICHHBIN PE3yJIbTAT;

— B X0/i¢ OOCYXXJICHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI,
npoOJIeMBbl, pelaeMol 3aJadd, BBHICKA3bIBATh HJCH, HAIlCJICHHBIC Ha TIOWCK

peliCHus1, COIIOCTABIIAAITH CBOH CYXIACHUA C CYXICHUAMH JIPYIUX Y4YaCTHHUKOB
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nuanora, oOHapy>XKMBaTh Pa3IMYUE U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

— IPEICTABIATh PE3YJIbTAThl PEIICHUS 3a/1au, SKCIIEPUMEHTA, UCCIIEeI0BAHNUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpHUY;

— NOHUMAaTh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U UHIUBUIYAIbHOU
paboOThl TPH pEIMIEHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IeJb
COBMECTHOM JesATEIbHOCTH, IUIAHMPOBATH OPraHU3allii0 COBMECTHOM paboThI,
pacnpenensaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJIaTh MPOLECC U PE3yJbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJEH;

— y4acTBOBaTh B IPyNMoOBBIX (hopMax paboThl (00CYyk aeHUSI, 0OOMEH MHEHU,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bl, OIICHUBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaja B OOMIMNA pe3ysbTarT Mo
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

Pezynamuenvie ynueepcaivbHule yueoOHbvle Oelicmeus

Camoopeanuzayusi:

— BBISIBIISITH TIPOOJIEMBI ISl PEIICHUS] B KM3HEHHBIX W yUEOHBIX CUTYaIMsX,
OpPUEHTHUPOBATHCS B PA3TUYHBIX MOAXO0JaX MPUHSITHS pelieHU (MHIUBUTYabHOE,
IpyHIoBOE);

— CaMOCTOSTENIbHO COCTaBIISATH TUJIaH, aliTOPUTM pEIIeHUs 3aJayu (WM €ro
4acTh), BBIOMpATh CMOCOO pEHIEHUS C YYEeTOM HUMEIOIIUXCS pPeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHUAHTHI
pENICHHI ¢ y94eTOM HOBOM MH(MOPMAITHIH.

CamoxoHmpons.

— BIIAJIETh CIIOCOOAMU CaMOTPOBEPKU, CAMOKOHTPOJIS TIPoIiecca U pe3yJibrara
pEIIeHs] MaTEMaTUIECKOM 3a7]a4u, CAMOMOTHBAIIUU U PEIICKCUN;

— IPEIBHUICTh TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYThH IPU PEIICHUH 3a1a4H,
BHOCHUTbH KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,

HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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— OLICHHBATh COOTBETCTBUE PE3YJIbTATA AECATEIBHOCTH ITOCTABJICHHON LIEIU U
YCIIOBHSIM, OOBSICHATH IPUIHHBI JOCTIKEHUS WU HEAOCTHIKEHUS 11N, HAXOIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.

IOMOYUOHATbHBIU UHMETTeKIN.

= BBIpaKaTh AYMOIIMHU MPU U3YUYCHUH MAaTEMAaTHUYECKUX 00BbEKTOB U (DAKTOB,
JIaBaTh SMOIIMOHAJIBHYIO OLICHKY PEIICHUS 3a1a4H.

IHIPE/IMETHBIE PE3Y/IbTAThHI

[IpenMeTHBIe peE3ynbTaThl OCBOCHHMS MPOrpaMMbl Y4eOHOTO Kypca K KOHIIY
oOyueHus ¢ 7 Knacce:.

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXKECTBA IIEJIBIX
YHCeJl, MHOXKECTBA pAIIMOHAJBHBIX YHCEN TIPpU PEUICHUH 3a/1a4, MPOBEACHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[TonrMaTh U OOBICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPaJbHOIO YHCIa.
BrImonHATh, coueTast yCTHbIC U MUChbMEHHBIE PUEMbI, apU(PMETUUCCKUE TCHCTBUS
C pallMOHAJbHBIMU YHCJIAMHU, UCIIOJIb30BaTh CBOMCTBA YHCEN U MPaBUIIA JECUCTBUN,
MIPUEMBI PAIMOHAJIBHBIX BHIYMCICHUM.

BpINonHATH NEMCTBUS CO CTENEHAMU C HATYPAJIbHBIMU MMOKA3aTEISIMU.

Haxoauth 3HaYeHUS YUCIIOBBIX BBIPAKEHUM, COJIEPKAIIMX PallMOHAJIBHBIC YHCIA U
CTEIICHH C HaTypaJlbHBIM ITOKa3aTejieM, MPUMEHSITh pa3HOOOpa3HbIe CIIOCOOBI U
MPUEMBbl BBIYUCIICHUS, COCTABJIATh W OIEHUBATh YHUCJIOBBIE BBIPAXEHUS TMPU
pEIIeHNY MPaKTUICCKUX 3a/1a4 U 3a7a4 U3 IPYTUX yUeOHBIX TPEJIMETOB.
OKpyraare 4ucia ¢ 3aJaHHOM TOYHOCTBIO, & TAKXKE MO CMBICITY MPAKTHUYECKOU
CUTyalliy, BBITIOJHATh MPUKUIKY U OIEHKY pe3yjbTaTa BBIYMCICHUMN, OILICHKY
3HAYEHUM YMCIIOBBIX BBIPAXEHUM, B TOM YHCJIE IPU PEHICHUM MNPAKTHYECKUX
3aj1a4.

Pemate TekcTOBBIE 337a4K apU(DMETHUESCKUM CIIOCOOOM, HCIIOH30BATH TAOJIMIIHI,
CXEMBI, UEPTEKH, APYTUE CPEACTBA MPECTABICHUS JAaHHBIX MPU PEUICHUHU 3aa4.
Jloka3bIBaTh M IPUMEHSTH IIPU PEIICHUU 3aJa4 MPU3HAKU JACIUMOCTU Ha 2, 4, §, 5,
3,6,9,10, 11, npu3Haku AETMMOCTH CyMMBbI U IPOU3BEICHUS LEIBIX YUCET.

P&CKJ’I&)IBIB&TB Ha MHOXKWUTCIIN HATYPAJIbHBIC YK CJIA.
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CBOOOHO OmEepUpoBaTh MOHATHUAMU: YETHOE UYMCIIO, HEYETHOE YHCIIO, B3aHMHO
IPOCTHIE YHCTIA.

Haxonuth HanOonbImii oOUMi JeuTellb U HauMeHbIee 001ee KpaTHOe Yyucen U
UCITI0JIB30BaTh UX NP PELIECHUH 3a/1a4, IPUMEHITh alroput™ EBKina.
OnepupoBaTh NOHITHUEM OCTaTKa IO MOAYJIIO, IPUMEHATh CBOMCTBA CPABHEHUH T10
MOZYJIIO.

Hcnonp30BaTh anredpandeckyro TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSThH €€ B
Ipoliecce OCBOEHUs yueOHOTo MaTepHalia.

Hcnonb30BaTh NOHIATHE TOXKIECTBA, BBIOJIHATH TOXK/IECTBEHHbIE PEOOPA3OBAHUS
BBIPAKEHUI, JOKA3bIBATh TOXK/IECTBA.

BbInonHATe neiicTBUS (ClI0KEHHE, BBIYMTAHUE, YMHOXKEHHUE) C OJHOUJICHAMH U C
MHOTOWICHAMH, IPUMEHSTH (POPMYJIIbI COKPAILIEHHOTO YMHOKEHHUS (KBaJIpaT U KyO
CYMMBI, KBaJpaT U Ky0 pa3HOCTH, pa3HOCTh KBaIpaToOB, CyMMa M pa3HOCTh KyOOB),
B TOM YHCJIE JJI1 YIPOILIEHUS BEIYMCICHHN.

CocTaBnaTe U pemaTh JUHEWHOE YPABHEHUE WJIM CHCTEMY JIMHEWHBIX YPaBHEHUI
[0 YCJIOBHUIO 33Ja4M, WHTEPIPETHUPOBATh B COOTBETCTBHM C KOHTEKCTOM 33J1a4d
ITOJTYYEHHBIN PE3YJIbTAaT.

Crpoutsb rpaduku muHerHbIX QyHKIM. CTpouTh rpaduk QyHKINN y = |X|.
OnuceiBaTh ¢ MOMOIIBIO (PYHKIMHA W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTBb, BpeMs, paccTosiHuE, 1IEHa, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00beM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuid crnoco® TMpeACTaBICHUS W aHaiu3a HUH(opManuu,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMAIUIO U3 TPadUKOB peaibHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh CBOMCTBA (QYHKIMKA i1 aHaiw3a TpaduKOB  peabHBIX
3aBUCUMOCTEH (HyaM (YHKIMH, NPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DyHKLHH,
MPOMEXKYTKHA BO3pacTaHusi M yObIBaHMsI (DYHKIIMHM, HAuOOJbLIEE U HAUMEHbIIIEE

3HaYeHUS (PYHKITIN).
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Hcnonp3oBath rpaduku A HCCIEAOBAHUSA MPOIECCOB M 3aBUCUMOCTEH, MpHU
pELICHUH 337a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

Jlenatb NPUKHUIKY M OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHMH IIPEIMETOB B
peanbHOU KU3HH, Pa3MEPOB NPUPOJIHBIX OOBEKTOB.

Bnaners mnonstHem «reomerpuueckoe wmecro Touek» (I'MT). Omnpenensarts
OMCCEeKTpHUCY yria W CEpeIWHHBIA NEPHEeHIUKYIIp K oTpe3ky kak ['MT.
[lonp3oBatbcs  moHsteM [I'MT 1npu  10KasaTenbCTBE  IE€OMETPUYECKUX
YTBEPKJICHUN U IIPU PELICHUU 3a1a4.

Branerp NMOHATHEM KacaTeNbHOM K OKPYKHOCTH, ITOJB30BATBCA TEOPEMOM O
MEPIIECHINKYJIIPHOCTA KAacaTeIbHOM M paauyca, MPOBEACHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEACHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Jloka3pIBaTh U NMPUMEHSATH IIPOCTEUIINE T€OMETPUUECKUE HEPABEHCTBA, IIOHUMATD
UX IIPAKTUYECKUN CMBICIL.

[IpenmeTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOy4deHus ¢ 8 Knacce:

[loHnMaTh ¥ UCIIOIB30BATh NPEACTABIEHUS O PACIIMPEHNUN YUCIOBBIX MHOKECTB.
CBOOOJHO omnepupoBaTh MOHATHUSMHU: KBAAPAaTHBIM KOpEHb, apupmeTnyeckuit
KBaJpPaTHbIM KOPEHb, UPPALMOHAIBHOE YMCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHbIC
KOpHM,  HUCHOJIb3yd  TOpH  HEOOXOJMMOCTH  KaJIbKYJSATOP,  BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHbIE KOPHHU, HCIOJIbB3YS
CBOMCTBA KOPHEMN.

Hcnonp30BaTh HaYalbHBIE MPEACTABICHHUS O MHOKECTBE JIEMCTBUTEIBHBIX UYHCEI
JUISL CPaBHEHMSI, OKPYTJICHUSI M BBIYMCIICHUH, N300paXkaTh JEHCTBUTENIbHbBIE YHCIIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

Hcnonp30Bath 3anucu OOJIBIINX U MAJIbIX YUCEII C TIOMOIIBIO IECATUYHBIX Apo0ei
u creneHedl yncna 10, 3amuceiBaTh U OKPYIVIATh YMCJIOBBIE 3HAUYECHMS PEaIbHBIX

BCJIMYHMH C NUCIIOJBb30BAHUEM PA3HLBIX CUCTEM HSMepeHHﬁ.
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CB0OOOHO OmepupoBaTh MOHITHEM OCTAaTKa MO MOIYJIO, IMPUMEHATH CBOICTBa
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI U IIPOU3BEICHUS 110 JAHHOMY
MOZYJIIO.

Haxonute ponmycTuMble 3HAaYeHUS IMEPEMEHHBIX B  JIpOOHO-PALMOHAIBHBIX
BBIPAKEHUSX.

[IprMeHSATh OCHOBHOE CBOWMCTBO PAlIMOHAJILHON JIPOOH.

BemmonuaTe mpuBeneHue anredpandeckux Jpobeil Kk o0imemMy 3HamMeHaTelro,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHHE aNre0Opandeckux IpoOei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHHM.
[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUN JUIsl PEUIEHUS Pa3IMYHBbIX 3a1ad W3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

[IpumMeHSTh IOHSATHE  CTENEHH  C LEIIBIM IIOKA3aTeJIEM, BBIITOJIHATH
peoOpa3oBaHus BEIPAXKEHUI, COEPIKALUX CTENIEHH C LEIbIM OKa3aTEeJIEM.
Haxomute nomycThMble 3HAYEHHsI INEPEMEHHBIX B BBIPAXKECHUSAX, COJEPKALINX
apu(pMeTuYeCKre KBaJAPaTHbIE KOPHH.

BrImonHaTh TpeoOpa3oBaHus HPPAIMOHAIBHBIX BBIPAKECHUH, UCIIOJIB3YS
CBOMCTBA KOPHEMN.

PemaTte ApoOHO-paIinoHabHbIE YPABHEHHUS.

Pemate nuHEWHBIE YpaBHEHUS C NapaMETPaMU, HECJIOKHBIE CHUCTEMBI JTUMHEUHBIX
YPaBHEHMH C IapamMeTpaMu.

[IpoBoauTh MCCIIENOBAaHUS YPAaBHEHUM W CHUCTEM YPAaBHEHHM, B TOM YHCIIE C
npUMEHEHUEeM TpadHuuecKuX TMpeAcTaBlIeHUd (yCcTaHABIMBaTh, HMEET JIU
YPAaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIEHUS, €CIM HMEET, TO CKOJIBKO, H
npoyee).

[lepexoauTh OT CIOBECHOW POPMYIUPOBKH 33724t K €€ ajireOpanyeckoi MOeIu ¢
ITOMOIIIBIO COCTABJICHUS] YPABHEHUSI WIIM CUCTEMbI YPABHEHHM, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a41 I1I0JyYEHHBIN pe3yJIbTar.

[IpyMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUs, OLIEHKH, pPElIaTh

JMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM MW MX CHUCTEMBbI, J1aBaTh
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rpaUYecKyr0 WJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

[loHumMaTe W UCIHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHATHS W S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIHMH TIO0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouthb rpaduku (yHKIHMI, ONUCHIBATH CBOMCTBA YHCIOBOM (DYHKIMM TIO ee
rpaduky.

Pacro3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TT0JIb30BATHCS
WX CBOWCTBAMH IPU PEIICHWH TEOMETPHUYECCKUX 3aaad. PazmuyaTh mpu3HAKA U
CBOMCTBa MapajjiejorpaMma, pomdba U TPSMOYTOJbHMKA, JOKa3blBaTh HX U
YBEPEHHO NMPUMEHSATH MPU PEIICHUHU FT€OMETPUUYECKUX 3a]1ad.

Pacmo3naBaTh MEHTPaIbHO-CUMMETPHYHBIE (UTYPBI U UCIIOJIB30BaTh MX CBOWCTBA
IIPU pelICHUY 3a/1a4.

Brnanerp moHATHAMH TIOAOOUS TPEYroOJBHUKOB, KOd(h(HUIMEHTa mo100us,
COOTBETCTBEHHBIX JJICMEHTOB MTOJOOHBIX TPEYTOJIBHUKOB. MIMeTh TIpeicTaBiieHue 0
npeoOpa3zoBaHuu MOAO0MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
MoI00MsT TPEYTrONBHUKOB TP PEIICHHH T€OMETPUYECKUX 3amad. J(oka3wiBaTh W
MPUMEHSTH OTHOIICHUS TTPOTIOPIIMOHATIEHOCTH B MPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpumeHnsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BBIBOIUTE M MCMOIB30BaTh MPOCTEHIIHE (GOPMYIIBI IS IO TPEYTOJIBHHKA,
napajienorpamMma, pom0a W Tpanenuud. BelaucisaTh (pa3inuuHbIMU CIIOCOOAMU)
TJIOMIAAh TPEYTrOJAbHUKA W TUIOMAAXM MHOTOYTOJIBHBIX (Guryp (Mmosip3ysch, TIe
HEO00XO0AUMO, KaJbKYJIATOPOM). 3HATh OTHOUIEHUE TUIOMIA/Ie MOAOOHBIX (Uryp U
OPUMEHSATh TPU  pEemieHuW 3anad. [IpuMeHsTh TONy4eHHBbIE YMEHUS B
MPaKTUICCKUX 3aavax.

[IpumMeHsATh MOMy4YEHHbIE 3HAHWS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENN JIJISl 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (MOJB3YACh, TIE HEOO0XOIUMO,

KQJIBKYJISITOPOM).
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[IpenmeTHBIE pE3yabTAaThl OCBOCHHUS IMPOTPaMMbl YYEOHOTO Kypca K KOHITY
oOyuenus B 9 Kknacce:

CBoOOMHO omepupoBaTh TMOHIATHUSAMHU: KOPEHb MN-  CTENEHH, CTENeHb C
pallMOHAJIBHBIM TOKA3aTeJIEM, HaXOAWTh KOPEHb N-U CTENEHH, CTEIEHb C
palMOHANBHBIM TOKa3aTeJIeM, HCIOJIb3ysl TpPU HEOOXOJUMOCTH KaJbKYJIATOD,
MIPUMEHSTH CBOKMCTBA KOPHS N-il CTENEHU, CTENIEHU C PALlMOHATBHBIM ITOKA3aTEIIEM.
Hcnonb30BaTh MOHITHE MHOXKECTBA ICMCTBUTEIBHBIX YUCEII MPU PELICHUU 33/1ad4,
MIPOBEJACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBaTh M  YHOOPSJAOYMBATH  JCHCTBUTEIBHBIE  YHCIA,  OKPYIJIATH
JEWCTBUTEIBHBIC YUCIIA, BBIMOIHATh MPUKUIKY PE3yIbTaTa BBIUUCICHUH, OIIEHKY
YUCJIOBBIX BBIPAYKECHU.

CB00OOJHO OMEpUpPOBATH TMOHITHEM KBAJApPaTHOTO TpPEXUJeHa, HAXOAUTh KOPHHU
KBaJpaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXWIEH Ha JIMHEWHbIE MHOXHTENH. Pemath
HECJIOKHBIE KBaJPATHBIE YPABHEHUS C TAPAMETPOM.

Pemate HECIIOKHBIE CHUCTEMBl HEJIMHEWHBIX YPAaBHEHUW C TApaMETPOM.
[IpuMEHSATh METO/IbI PABHOCWIIHHBIX MPE0Opa30BaHUii, 3aMEHbBI TIEPEMEHHOM,
rpaduueckoro MeTo/ia Mpy pelieHUU ypaBHeHHM 3-11 1 4-i cTeneHel.

Pemiats ypaBHeHUsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYCHUSIMH,
Hanpumep, B LEJbIX YUCIIAX.

[IpoBoauTh MCCIIENOBAaHUS YPAaBHEHUM W CHUCTEM YPAaBHEHHM, B TOM YHCIIE C
NpUMEHEHUEM TrpaduuecKux mpeacTtaBieHuid (ycTaHaBIMBaTh, HWMEET JIU
YpPaBHEHHE WA CHCTEMA YpaBHEHUW PEUICHMS, €CIM HMEET, TO CKOJbKO, U
npoyee).

Pemiath TeKCTOBBIC 3a4a4M AJIr€OpandecKrM CIIOCOOOM.

Hcnonb30BaTh ypaBHEHHUS, HEPABEHCTBA W MX CHUCTEMbI ISl COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM TMPUKIAJHOW 3a]1a4H,

MHTEPIIPETUPOBATH MOJTYyUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.
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CBOOOHO OMepUpOBaTh MOHATUSAMU: 3aBUCUMOCTb, QYHKIMS, rpaduk QyHKIUH,
npsimast MPOMOPIUOHATIBHOCTD, JTUHEHHas GyHKIHS, oOpartHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0osia, KyCoUHO-3aJaHHast PYHKITHSL.
HccnenoBath (QyHKIHMIO TO €€ rpaduKy, yCTaHaBIMBaTh CBOWCTBA (YHKIUI:
00JacTh ONPENENIECHUs], MHOYKECTBO 3HAUYECHUU, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHWsi M YOBIBaHMS, YETHOCTh U
HEYETHOCTh, HAaUOOJIbIIIEEe U HANMEHbIIIEE 3HAUCHHSI, ACUMIITOTHI.

Pacno3sHaBaTh KBaJpaTHUuHYI0 (QYHKIUIO 1O (QopMmysie, NPUBOAUTH IMPUMEPEI
KBaJIpaTHUHBIX QYHKIIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensats MoNokKeHne rpaduka KBaapaTuyHOW (PYHKIIMHA B 3aBUCUMOCTU OT €€
K03 PUIEHTOB.

Crpouth rpaduk KBagpaTH4HON (DYHKIHMH, ONHUCHIBATH CBOMCTBA KBaApPAaTUYHOU
dbyHKIMU 110 ee TpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH [Tl pEIICHUS 3a1a4.

Ha npumepe kBagpaTnuHON GyHKIHU cTpouTh rpaduk Gyuknuu Y = af(kx + b) + ¢
C TIOMOIII0 TTpeoOpa3zoBanmii rpaduka pyHkimu y=f(x).

WnmocTpupoBaTh ¢ MOMOIIBI0 Tpaduka peanbHy0 3aBUCUMOCTH MM TPOIECC T10
UX XapaKTepUCTHKAM.

CBOOOJHO omepupoBaTh MOHATHUSIMU: MOCIEAOBATEIbHOCTh, apudmMeTrndeckas u
reOMEeTpUYECKasi IPOrPECCHH.

3amaBaTh  IOCJIENOBATEIBLHOCTH  pa3HbIMU  CIIOCOOAMHU:  OMMCATEIbHBIM,
TaOJIMIHBIM, C TIOMOIIBI0 (DOPMYITBI N-TO YIEHA, PEKYPPEHTHBIM.

BBIMONMHAT,  BBIUMCIACHUS €  UCHONIB30BaHWEM  (opMmyn n-ro  4jieHa
apu(PMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.
N300paxaTh 4I€HBI MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOMN TIOCKOCTH.
Pemarp 3amaun, CBsI3aHHBIE C YHMCIIOBBIMU IMOCIIEIOBATEIILHOCTSIMH, B TOM YHCIIE
3aJaud W3 peajbHOM KHU3HU (C HCIOJIB30BAHMEM KalIbKYJIsATOpa, U(PPOBBIX

TEXHOJIOTHH).
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Pacrio3naBaTh ¥ NOPUBOAUTH  MPUMEPHl  KOHEYHBIX U OECKOHEUHBIX
IIOCJIEA0BATENbHOCTEH, OIPAHUYEHHBIX  IOCIEI0BATEIBHOCTEM, MOHOTOHHO
BO3pacTaoIuX (yOBIBAIOLIUX ) IOCIEA0BATENBHOCTEH.

NMeTs mpeAcTaBiI€HHE O CXOAMMOCTH IOCIENOBATENBHOCTH, YMETh HAXOIUTH
CYMMY O€CKOHEYHO yOBIBaIOIIEeH reOMETPUUYECKOM POTrPECCUHN.

[IpuMeHATh METOA MaTEMAaTUYECKOW HHIYKLIUN ITPU PEILICHUH 3a/1a4.

Jloka3pIlBaTb TEOpPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, IPUMEHATh HX JUIA
HAXO0XJICHUS PA3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA ((PEUIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHATh IMOJydeHHBIE 3HAHUS MpU
pELIEHNHN NMPAKTUYECKUX 3a4ad.

[IprMeHATh TPUTOHOMETPUIO B 3aJadyax Ha HAXOXKACHUE IUIOLIANU, BBIBOAUTL U
BJIAJETh TPUTOHOMETPUYECKUMH (POpMyJIaMHu JJid IUIOIIAJA TPEYroJIbHHKA,
napajuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTE U IPUMEHSTh GpopMmyiy ['epoHa u
bopMyITy JUIsl TUTOIAIHN BBITYKIOTO YETHIPEXYTOJIbHUKA.

NMeTs mpencTaBlieHHE O TOMOTETHHM, NPUMEHATh B NPAKTUYECKUX CUTyalUsX.
Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHunu 3aay.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX yrilaX, yriaxX MEXAy XOpJaMH (CEKYIIUMH)
U yrjle MEXAYy KacaTelbHOW M XOPAOW IPU PELICHHM T'€OMETPUUYECKUX 3a/ad.
Jloka3plBaTb M IIPUMEHATH TEOPEMBI O TIPOU3BEICHUM OTPE3KOB XOpH, O
IIPOU3BEACHUHN OTPE3KOB CEKYILINX, O KBaIpaTe KacaTeIbHOM.

Bnaznets noHsTHEM KOOPAMHAT Ha MJIOCKOCTH, pabOTaTh ¢ ypaBHEHUEM MPSIMON Ha
IJIOCKOCTH. Branerh NOHATHSIMU yTI0BOTO KO3(@uimeHTa u cBOOOJAHOIO 4JieHa,
MOHUMAaTh MX TEOMETPUYECKHII CMBICI M CBS3b YIJIOBOro KO3 (duiMeHTa ¢
BO3pacTaHWEeM U YObIBaHHEM JIMHEHHOW (yHKUMU. YMETh pemaTh METOA0M
KOOpDAMHAT 3aJayd, CBA3AHHBIC C MApAJLICIBHOCTBIO WM IEPIEHANKYISIPHOCTHIO
IPSAMBIX, [IEPECECUEHUEM NIPSAMBIX, HAXOKICHUEM TOUEK NIEPECECUECHNS.

BeIBOINTH 1 BIAJETh YPABHEHUEM OKPYKHOCTH. Mcronp30BaTh METOA KOOPAUHAT
JUISL HaXOXKJIEHUS TEPECeUeHUl OKPYKHOCTEH W mpsiMbIX. Braaets dopmynamu
pacCTOsIHKUSL OT TOYKM A0 NPAMOU, IUIOLIAAM IapajuiesiorpaMMa B KOOpAMHATax,

UMETh TMOHATHE 00 OpUEHTUpPOBAaHHOW TuIomaau. Iloib3oBaThcsi MeETOIOM
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KOOpPAMHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro MpU PEHICHUU TE€OMETPUYECKUX U
NpakTU4YecKux  3agad. [IpumeHsTh  METOJ  KOOpAMHAT B  MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Bnaners nmoHstueM BeKTOpa. ¥YMETh CKJIa/bIBaTh U BHIYUTATh BEKTOPHI, YMHOXKATh
Ha YHWCJIO, BIJIAJIETh NpaBWJIaMH TPEYroJibHUKA W MapajuienorpaMmma. Biangersb
MPAKTUYECKUMH  WHTEPIPETAUMAMU  BEKTOPOB.  YBEPEHHO  IOJb30BaThCSA
KOOpJIMHAaTaMH BEKTOpa. Biagerp CcI0oKeHHWEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpAa Ha YUCJIO B KOOpINHATAX.

Nmetrp mpencraBiieHue o 0Oasuce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOpPHI I10
O0asucy. PacknanpiBaTh BEKTOpbl CHJI C [OMOHIIbIO IPOCLMPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOIIEHUH. [IpUMEHATh TMOJy4YEeHHBbIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Brnanerp NOHSATHEM CKaJsipHOTO MPOMU3BEACHUS BEKTOPOB, IIOHUMATh €T0
F€OMETPUYECKUM CMBICII W YBEPEHHO IIOJb30BAThCA €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
Y €ro CBS3b C MPOEHUpPOBaHUEM. [IpHUMEHSATH CKaISIpHOE MPOU3BENECHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayd ¢ MOMOIIBIO
CKaJISIPHOTO Ipown3BeAeHus. Vcronb30BaTh CKAISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux U (PU3ndecKux 3agavax.

Branerh NOHATHUSAMU TPABUJIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTHU, JAJIUHBI
JyTU OKPYKHOCTH M PaJMaHHON MEphI yTIJla, BBIUMCIATH IUIOIIA/b KPyra M €ro
yacteid. [lonumatre cmbicn uucina 7. [IpUMEHSTH MOJyYEeHHBIE YMEHUS MpHU
pEIIeHNHN MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTHU U IUIOMIAAN KpyTa.

HNmeth mipeacTaBieHre O MpeoOpa3oBaHUU IUIOCKOCTH, O JBWXKEHUAX. HaxomuTh
OCH, TIEHTPBl CHUMMETpuM (UTYp, IEHTPHI MOBOPOTA, HAXOAUTH KOMITO3HUIINH
npocTermux npeodpazoBanuii. [I[puMeHATh MBMIKEHUS TJIOCKOCTH MPHU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKHE

MOACIIN OJId 3ada4 peaHBHOI\/'I JKU3HU U IPOBOANTHL COOTBETCTBYIOIINWC BEIYHCICHHAA
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C TPUMEHEHHEM IMOAO0OHS U TPUTOHOMETPUYECKUX (YHKIUHM (MOJIB3YACh, TIe

HEO0OXO0MMO, KaJIbKYJISITOPOM).
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P33I[e.]1 4. TemaTHueckoe IJIAHUPOBAHUE

7 KJIACC
HaunmeHnoBanue
Ne | pasmesos u Tem kypca | KonnuecTso ®opma padoThl/XapaKTepUCTHKA
. IIporpammHoe copep:kaHue
n/m BHEYPOUYHOU 4aCc0B JNeSITeJIbHOCTH 00Y4aroINXCs
AeSITeJIbHOCTH
1 | Yucna v BeIYHUCIICHUS. 2 Pemenune 3anauy noBbiieHHON cinoxHOocTH | MccaenoBarenbekass padora: [eIMMOCTh U €€
HemnmocTs Pemenue 3ana4 Ha AETUMOCTb. CBOMCTBA.
Apudpmernyeckui METOJ pemieHus | Jluckyccusi: COOTHECEHHE THIIA 3aJa4d U MOJIEIU.
CIOKETHBIX 3aJ]1a4 CpaBHeHHe apuU(PMETHUYECKOr0 U alredpanyeckoro
METO/a peuIeHus 3a/1ay; JOCTOMHCTBA U HEJJOCTATKU.
2 OceBasi cuMMETpUs 2 ®durypsl ¢ oceBoii cummerpueit. [Ipumepsr | UccinenoBarennckasi padora (B TOM  4uCie
CHUMMETPHUHU B OKPYKaIOIIEM MHUpPE C UCIIOJIb30BAHUEM «MATEMATUUYECKUX MAKETOBY).
IHocTpoenue MojeJiei (B TOM 4quCIIe
C UCIOJIb30BAHUEM «MAaTEMAaTHUYECKUX ITAaKETOBY).
IIpoekT: cuMMeTpHs B OKPYXKAIOIIEM MHpPE
3 | AnreOpauueckue 5 Crenenu, MHOrouseHsl, npeoOpa3zoBanue | IIpakTHKYM 1O peleHuro 3aaay.

BBIPpAKCHUA

MHOTOYJIEHOB, JIEICTBUS C MHOTOWIEHAMHU.
MHorowieHn crangaptHoro Buja. CteneHb
MHOTO4IEHA.

Kopuu muorounena. Haxoxnenue kopHei
MHOT'O4JIEHA.

Jloka3aTenbcTBO TOXAECTB.

Pa3nbie

IOAXO0AbI K A0Ka3aTCJIbCTBY

TOXIECTB

HccnenoBarenbckass padora: Kak HAillTU KOPEHb
MHOroujeHa?
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MHOTrOyTOJIBHUKHA
U T€OMETPUYECKHUE

CymmMma BHYTPEHHUX YIJIOB
MHOTOYTOJBHUKA W  BHEIIHMX  YTIJIOB

HUccaenoBatenbckasi padora (B TOM YHUCIE C
WCIIOIBb30BAHMEM  «MATEMaTHUYECKHUX  IaKEeTOBY):

HEpaBEHCTBa BBIITYKJIOTO MHOTI'OYT'OJIbHUKA. reoMeTpUYECKHNE HEPABEHCTBA.
CooTHolIeHUsT MeXay cTopoHaMH U yriamu | IIpakTukym o pELIEHUIO MIPaKTUKO-
TPEYroJIbHUKA. OPUEHTUPOBAHHBIX 3a]1a4.
HepaBencTBO TpeyroiabHUKa. MopgenupoBanue C [OMOLIPKO MPOTPAMMHBIX
HepaBeHcTBO 0 AJIMHE JIOMaHOM. CpEICTB
HepaBeHncTBo Mexay mNepHeHIUKYISIPOM
Y HaKJIOHHOM.
PaccrostHue oT TOUKHM A0 MpAMOM
DyHKIMHU ITouck obnactu onpexneneHus u MHoxkecTBa | McesienoBaresabckasi padora (C HCIONIb30BaHUEM

3HaYE€HUH QYHKIUH.
Hcnonp3oBaHue pas3iddHBIX  CIOCOOOB
3aaHus QyHKITUH.
Hcnonp3oBanue CBOWCTB (QYHKIUN IS
aHamm3a rpauKoB peabHBIX

dynxumm,
MPOMEKYTKHU 3HAKOIIOCTOAHCTBA q)yHKHI/H/I,

3aBUCUMOCTEN (mynu

IIPOMEXYTKH BO3pacTaHus U yObIBaHUS
¢byHKuMM, HauOoJblllee W HauMEHbIIee
3HaueHUs! QYHKINHN).

I'pacuku, KycouHO-3a/aHHbIe (DYHKIIMU

«MaTeMaTUYeCKUX IaKeTOB»): B TOM  4HCIE
CpaBHEHHE CBOWCTB (QYHKIHMM U HUX TIpaduKOB
B 3aBHCHMOCTH OT IIapaMeTpOB

30



6 | 'eomeTpudeckue mecra
TOYEK

B3anmHOe pacronokeHue OKpyKHOCTH
U IPSAMOU.

[Ipumepsl reoMeTpUYECKUX MECT TOYEK
Ha IUIOCKOCTH.

Meron

TCOMETPUICCKUX MECT TOYECK

MIPY PEUICHUH T€OMETPUUYECKUX 3a/1a4

IIpakTUKyM: NPaKTUKO-OPUEHTHUPOBAHHBIE 3aJauu
Ha B3aMMHOE PacCIOJI0KEHUE OKPYKHOCTH U MPSAMOIA.
CamocToqaTe/IbHOE OTKPbITHE: uTO Takoe [ MT?
IIpakTukyMm 1o pemenunto 3agad Ha [MT

7 YpaBHEHUS U CUCTEMBI 6 Jluneitnple ypaBHeHUsT M HX cuctemsl. | CamocTosITeJIbHOE OTKpBbITHE: JINHEHbIE

YpaBHEHHUM Onpenenenue yuciaa KOPHEH JMHEMHOro | ypaBHEHUS M HEpPABEHCTBA C MapaMeTpaMHU M HX
ypaBHEHHSI. CHUCTEMBI.
Pemenue JIMHEMHBIX ypaBHeHul, | MccaenoBarenbckass padora (B TOM uucIe C
cojJepKallux 3HaK Moayysd. PelleHue | HCIIONB30BAaHUEM  «MATEMAaTHYECKUX  ITaKETOB»):
JIMHEWHBIX YPABHEHUM C IIapaMeTpaMHu. JIMHEWHBIE YPAaBHEHMS, COACPKAILIMNE 3HAK MOYJIS.
Pemenue cucreM JTMHEMHBIX ypaBHEHUM IIpakTHKYM 0O peuieHuro 3ajaad: OT HPOCTOro
pa3sHbIMU METOJAMU K CI0XHOMY — PELIEHHE CHUCTEM JIMHEWHBIX

yYpPaBHEHUH Pa3HbIMU METOJAMMU.

8 | Iloctpoenus 4 OOGocHOBaHMS NPOCTEHHIMX MOCTPOEHHH, | /IUCKycCHsl: Kakue 3aJaddl  MOKHO pPEIIUTh C
C IOMOUIBIO MUPKYJIA U 3Tambl 3aJlaydl Ha TOCTPOCHWS, PEIICHHUE | MOMONILI0 NUPKYJs U nuHelknu? Kak pemiats 3agaqy
JINHEHKH 3a7a4 =~ Ha  IOCTPOCHHE LUPKYJIeM | Ha mnocTtpoeHre? YrTo Takoe HCCIeOBaHUE NIpHU

M JIMHEUKOH pelleHrH 3a1a4u Ha NoCcTpoeHue?
IIpakTHKYM 10 PELIECHUIO 3a]ady.
OBIIEE KOJIMYECTBO 34

YACOB I10 IPOI'PAMME
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8 KIACC

HaumeHnoBaHmue
Ne | pasgesnos uTem kypca | KonndectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe coaep:kaHue
n/m BHEYPOUYHOU 4aCc0B JNeSITEeIbHOCTH 00y4ar0INXCs
AeSITeJIbHOCTH
1 Yucna v BRIYUCICHUS 2 KBanpatHsiit kopeHb. Beinonnenue onepanuii | [IpakTHKYM 10 pEIIEHUIO 3ajad: OT MPOCTOro
C UPPALMOHAIBHBIMU YUCIIAMU K CIIO)KHOMY
2 | Anrebpanueckue 2 JpoGHo-paroHansHble BelpakeHus. Crenenu. | IIpakTukyMm 1no penieHuro 3agad: OT IPOCTOTO
BBIPAXKEHUS BeInonHeHHe  TOXKIECTBEHHBIX K CJIIO)KHOMY
npeoOpa3zoBaHU pallMOHAIBHBIX BRIPAXKEHUN
3 | LenrpanbHas 4 DopMyIUpOBKa orpeesieHus u | UccaenoBaresibckass padora (B TOM 4HCIe
CUMMETpUs JI0Ka3aTeNbCTBO CBOIICTB LHEHTPAJIILHO- | C UCIIOJIb30BAaHUEM «MATEMaTHUYECKUX MAKETOBY):
CHUMMETPUYHBIX QUTYD. CBOMCTBA LIEHTPAIBHO-CUMMETPUYHBIX QUTYD.
Jlenenne otrpe3ka Ha paBHble u4actu c | IIpoekr: LEHTpaJIbHas CUMMETpUs B
MOMOIIBIO HUPKYJISI U JIMHEUKHU OKpY KaloIlleM MUpE.
Ucnons3oBaTh CBOMCTBa HeHTpalibHO- | CaMoCTOsITeJIbHOE OTKPBITHE. KaK BBIIIOJIHUTH
CUMMETPUYHBIX (PUTYp MpU PEHICHUU 3a/1a4 JIeJICHUE OTpe3Ka Ha paBHbIE 4acTu
C IOMOUIBIO HUPKYJIS U JIMHEHKHU
4 | YpaBHeHUs 5 KBanpaThble ypaBHEHUS. HccnenoBarenbckasi padbora: paBHOCHIbHOCTH
1 HEpaBEHCTBA OnpeneneHre paBHOCWIBHBIX YPaBHEHUM. U CJIEJICTBHE.
IIpumeHeHne cBOWCTB ypaBHEHUM ¢ oHON | IIpaKTHKYM IO PEMICHUIO CIOKETHBIX 3a1a4.
MEPEMEHHOMN. IIpakTHKYM 1O pElIEHUIO 3aJay: OT IPOCTOro
OrnpeneneHre KOJUYECTBA JEHCTBUTENBHBIX | K CI0XHOMY — IpOOHO-PALIMOHAJIbHBIE YPABHEHUS.
KOPHEW KBaJIpaTHOTO YPaBHEHUS. HccaenoBarenbckasas paGora (B TOM 4YuHCIE
Pemenue npoOHO-paimoHaIbHBIX YPAaBHEHUH, | C UCITOJIB30BAHUEM «MAaTEMAaTHYECKUX TTAKETOBY):
CBOJIAIINXCS K TUHEHWHBIM WITM K KBaJIPATHBIM | Tpadudeckast HHTEpIpETaIns YPaBHEHUN C IBYMsI
YPaBHEHUSIM, UCTIOJIb30BAHUE METO/Ia 3aMEHBI | TIEPEMEHHBIMHU.
IIEPEMEHHOU. MopeapoBaHue pa3iIU4HbIX CUTYyalui
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Pemenne TeKCTOBBIX 3a7ad alreOpandecKuM

crocoooM: epexon oT CIIOBECHOI

(hopMyITUPOBKHI YCIOBHUS 3a7a4u K
anreOpanveckoil MOJENH MyTeM COCTABIICHHS
ypaBHEHUS, pelieHue COCTaBJICHHOT' O
YpaBHEHUS, UHTEpIIpETaIMs pe3yJbTaTa.
I'padudueckass mHTEpHpeTanus ypaBHEHUN

C IByMs ICPEMCHHBIMU

[TpeoOpazoBanue BBenenue nounsitus npeobpaszoBanus mogodust | CaMocTosiTeIbHOE OTKPBITHE: 4YTO  Takoe
o00us Y TTOJIOOHBIX PUTYP. npeoOpa3oBaHue 1MO100HMS?
CooTHomeHust B MOAOOHBIX (hUTypax HccnenoBarennckasi padora (B TOM 4YHUCTe
C HUCIIOJb30BAHUEM «MATEMATHUYECKUX MAKETOBY):
4TO Takoe ppakrain’?
IIpakTHKYM TI0 pelIeHHIO 33134
YpaBHeHus Pemenue cucreM ypaBHEHHH, B KOTOPbIX 0HO | IIpaKkTHKYM 10 pelleHuIo 3a/1a4.

Y HEpABEHCTBA!
CHUCTEMBI YPaBHECHMUIL;

HEpPaBEHCTBA

W3 YpPaBHEHUW HE SBISICTCS JIMHEWHBIM.
I'paduueckas  wHTEpHpeTanus  peUICHHS
YpPaBHEHUS C ABYMs MEPEMEHHBIMU U CUCTEM
YpaBHEHUU C ABYMsI II€PEMEHHBIMH.

Pemienne HENMMHEWHBIX HEPABEHCTB U UX
cucteM. PelieHne HepaBEHCTB, COAEPKAIINX
3HAaK MOXYJIS.

N3o00paxenue pemieHnst HepaBeHCTBA C OJTHON
TMIEPEMEHHON W CHCTEMBI HEpPAaBEHCTB Ha
KOOPJIMHATHOW TPSIMOM, 3alUCh PELIIEHUS C
IIOMOIIIBIO CUMBOJIOB.

HepaBeHcTBO ¢ AByMs IEpEMEHHBIMU.
I'paduueckuii MmeTos pelieHus cucTeM

HCPAaBCHCTB C ABYMs ICPEMCHHBIMU

CamMocrosiTeIbHOE  OTKpPbITHE.  Trpaduueckas
MHTEPIIpETALUd PELICHUS YPaBHEHUA C IBYMs

NCPpEMCHHBIMHU W CUCTCM ypaBHeHPIfI C OABYM:I

NEepEMCHHbIMU.
IIpakTHKYM o PEIIeHUIO 3azad.
HccaenoBarenbekasn padora (B

TOM  4HCIe C HCIOJIb30BaHUEM

«MaTeMaTUYECKUX  IMAaKeTOB»):  rpaduyeckuit
METOJ] PpEIIeHHs] CHUCTEM HEPABEHCTB C JABYMS

nEePEMECHHBIMU
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7 JoxazarenbcTBa 3 Onenka 3HAYEHUA BBIPAKECHUS c | IIpakTHyeckasi padoTa: MOCTPOCHUE MOJETIEeH —
HEPABEHCTB HCII0JIb30BAHUEM HEPABEHCTB. HEPABEHCTBO KaK MOJAEIb PEAIbHONW CUTYaLUH.
IIpumenenue cBoiicTB HepaBeHCTB B xoje | CamocTosiTeJIbHOE OTKpPbITHE: METOMBI
pelIeHus 3a1a4. JI0Ka3aTeJIbCTBA HEPABEHCTB.
OrnpenenieHne paBHOCUIbHBIX HEPABEHCTB. MaremaTn4yecKkoe COpPeBHOBaHHME — pELICHUE
Jloka3aTenbCTBO HEPABEHCTB. 3aJla4 pa3HbIMU METOJAMM.
Pemenne TtekcTtoBeIX 3amauy ¢ nomoulpio | MccoenoBareabckas pabora: JIMHENHOE
JINHEMHBIX HEPABEHCTB C OJHOM NMEPEMEHHON. | HEPABEHCTBO € OJIHOM NEPEMEHHOM C MapaMeTpoM
UccnenoBanue  JIUHEMHOTO  HEpaBEHCTBA
C OJTHOM IIEPEMEHHOH C MapaMeTpoOM
8 | IIpsmoyronbHble 3 JloxazarenbCcTBO COOTHOIIIEHUH Mexay | IIpakTMKYyM 10 pElIeHHI0  NPaKTUKO-
TPEyroJbHUKHU MPONOPLUOHATIBHBIMHU OoTpe3KaMu B | OPUEHTUPOBAHHBIX 3aJa4.
MPAMOYTOJILHOM TPEYTOJbHUKE. CamMocrosiTeIbHOE OTKPBITHE: YTO 5 3HAIO
[IpumeHeHre COOTHOMIEHWH TP PEIICHUH | IPO NPSIMOYTOJIbHBIA TPEYTOJIbHUK?
reoOMETPUUYECKHUX 3a1a4
9 | Oynkuuun 3 [Touck obmactu ompezneneHus u MHoxectBa | MccienoBarenbckas paGora (B TOM dHCIe
3HAYEHUN (PyHKIIUH. C MCTIOJIb30BaHUEM «MAaTEMaTHUYECKUX MAKETOBY):
I'padpux  dysxkuum k/X. DyHKEsS Buga | McciaeaoBaHue QyHKIUI.
(ax + b)/(cx + d) CamocTosiTeJibHOe OTKpbITHE: (YHKIUS BHIA
(ax + b)/(cx + d)
10 | Yucna v BBIYMCIICHUS: 4 ®opmynupoBka omnpeneneHus aeaumoctd | McesenoBaresbekas padora: 1eIUMOCTb.
JETUMOCTh HalleJIo, YMCeN, CpPaBHUMBIX M0 JaHHoMmy | CaMocTrosiTeibHOe OTKpBITHE: CpaBHEHHE
MOJYJIIO. 0 MOAYJIIO.
BrinosniHeHue aeneHust ¢ OCTaTKOM. I[Ipo0JyieMHBINI NPaKTUKYM. peElIeHUE 3aJay
Jloka3aTenbCTBO W INPUMEHEHHME CBOMCTB | HA IOHUCK OCTAaTKOB CYMMbl U THPOMU3BEACHUS
CPaBHEHUU MO MOJYJIIO. 110 MOYJIIO.
HaxoxxneHue oOCTaTKOB CyMMBI U
MPOU3BECHUS 110 JAHHOMY MOAYJIIO
OBIIEE KOJIMYECTBO 34

YACOB ITIO ITPOT'PAMME
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9 KJIACC

HaumenoBanmue
Ne | pa3pgesioB u Tem Kypca ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe coaep:kaHue
n/m BHEYPOYHOU JNeSITeJIbHOCTH 00y4ar0INXCs
JeITeJIbHOCTH
1 | YpaBHenus bukBanpaTtHbie YpaBHEHHS. Meroasl | CamocTosiTeJIbHOE OTKPBITHE: PEILICHUE
Y1 HEPABEHCTBA: PaBHOCWJIBHBIX ~ TIpeoOpa30BaHMii, 3aMEHBI | ypaBHeHUM 3-i u 4-i1 cTeneHeH.
ypaBHEHUS], MIEPEMEHHOM, rpaduyeckoro Merona | IlpakTHKyMBI 110 peHIEHUIO 3aJa4d: OT IPOCTOrO

HCPAaBCHCTBA U UX

CHUCTCMBI

MIPY PEIICHUN YpaBHECHUH 3-i 1 4-i1 cTerneHei.
Pemienne HepaBeHCTB, coJepKallMX 3HaK
MOZYJIS.

HepaBeHCTBO ¢ IByMsI IEPEMEHHBIMU.
IIpumenenue rpaguyeckoro Merozaa
peleHus CHCTEM HEpPAaBEeHCTB C  JABYMs
MIEPEMEHHBIMH.

Pemenne npoOHO-paliMOHAIBHBIX YpaBHEHUI

1 HCPABCHCTB.

ITocTpoenue rpaduKoB YpPaBHEHU,
B TOM YHUCJIE€ C HCIOJIb30BAHUEM MH(PPOBBIX
pecypcoB.

I'paduueckass  uHTEpmpeTauus  pelIeHUs

YpaBHEHUS C IByMsl IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IByMsI IEPEMEHHBIMU.
UccnenoBanue cucteM HETMHEMHBIX
ypaBHEHUH C MapaMeTpoM.

Pemrenue HepaBeHCTB C ABYMS NIEPEMEHHBIMU

U UX CUCTEM

K CJI0KHOMY — APOOHO-pallMOHAIbHbIE YPaBHEHUS
U HEpaBEHCTBA.

HccnenoBaresbckue padoThl: penieHHE 3a1ad
C mapameTrpaMu — aiareOpauyeckuM METOJIOM;
rpapuueckuM  MerogoM (B TOM  4YHCIe

C HCIIOJIB30BAaHUEM «MATEMATHUYCCKHUX HaKeTOB»)
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Pemenue

@opMyIbl NPUBEICHHUS.

IIpakTUKYMBI 10 PELICHUIO 3a7ad.

TPEYTOJbHUKOB Pemenue MIPAKTUYECKUX 3ama4 c | MareMaTH4ecKoe COpPEBHOBAHHME — pPCIICHHUE
HCIIOJIb30BAHMEM TEOPEMbl KOCHUHYCOB U | T€OMETPUUYECKUX/IPAKTUKO-OPUEHTUPOBAHHBIX
TEOPEMBI CHHYCOB. 3a/1a4 pa3HbIMH METOJaMU
®opmyna IT'epona. dDopmyna IUIOMAAU
BBIITYKJIOT'O YETBIPEXYTrOJIbHUKA.
CoOOTHOILIEHUST MEXIy TPUTOHOMETPUYECKUMU
(GYHKITUSMH.
[Tpocreiimue Gopmyasl NpUBENECHUA U3
reOMeTPUUECKUX COOOpaKeHH.
Pemenne 3agad ¢ HCIOJIB30BAHMEM TEOPEM
KOCHUHYCOB U CHHYCOB, HaXO0XJECHUE pajguyca
ONMCAaHHOM OKPY’KHOCTH
Anrebpanueckue CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM. IIpakTHKYM 1O PEIIEHHIO 3a/ad: OT MPOCTOro
BBIPAKECHUSA OnpeneneHne KOpHA N-H CTENEHU U CTENEHHU | K CIOXHOMY.

C pallMOHAJIBHBIM IIOKA3aTENIEM.

[TpuMeHeHHE omepaluy H3BJICUCHUS KOPHS
N-it CTeneHu, UCIOIb3ys IPU HEOOXOTUMOCTH
KaJIbKYJISATOP.

Brruucnenue 3HAUYEHMS CTEIEHHU c
palOHaIbHBIM [10KA3aTEIEM.

Ouenka 3Ha4YeHH KOpHSA N-I  CTENEeHH,
3HaYeHHE  CTENeHH C  palMOHAIbHBIM
HoKa3aTeneM LEIBIMHU YHCIIaMHU u
JNECATUYHBIMU JPOOSMHU.

CpaBHeHue u yHOpsII0YMBaHNE
palMOHAIBHBIX U HMPPALUOHAIBHBIX 4YHCEl,
3alMCaHHBIX C MOMOULIBIO KOPHS N-I cTeneHy,
CTEIEeHHU C PAIlHOHATIbHBIM MIOKa3aTEeJIEeM.
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Brimonnenue TOXJIECTBEHHBIX
npeoOpa3oBaHUl BBIPAKEHHUH, COJEpKAIINX
KOpEHb N-ii  creneHu, CTEIECHb c
paluroOHaIbHBIM

MIOKa3aTesIeM

ITomoGue
TPEyroJIbHUKOB

TeopeMbl O TPOU3BEACHUU OTPE3KOB XOPII,
TEOpPEMBbI O TPOM3BEJCHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTelbHOM, TEOpEMBbI
Yeprl 1 MeHeasl.

HccnenoBanue, B TOM YHCIIE C IOMOIIBLIO

1 dpoBBIX pecypcos,

U3ydaeMbIX
KOH(pUryparuii.

IIpuMeHeHHE NaHHBIX TEOPEM INpPU pEeUICHUU
reoMeTpUUYECcKUX 3ajad.

3HAaKOMCTBO C TOHATHEM TI'OMOTETHH, C €ro
IPUMEHEHHEM, B TOM YHCJIE B MPAKTHYECKUX

CUTyanuiax

CamocTosiTeJIbHOE OTKpPbITHE (B TOM 4YHCIE
C HCIIOIB30BAHUEM «MATEMATUYECKUX ITAKETOBY):
Teopemsbr UeBsl 1 MeHenast.

IIpakTHKyM 1O pelIeHHIO 3a/ad.

IIpakTHKYM 10 TIOCTPOEHUIO JUHAMHYECKHUX
MOJENEN ¢ MOMOIIBIO IPOIPAMMHBIX CPEICTB.
HccaenoBarenbckass padora ¢ IOMOIIBIO
IIPOrpaMMHBIX CPEACTB: TOMOTETHS U €€ CBOUCTBA

DyHKIUU

[Monsitne «dyHkms». IIpuMeHeHUE CBOWCTB
byHKUMI:  Hynd  (QYHKUUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMH, TIPOMEXKYTKH|
BO3pacTaHusi U yObIBaHUS (PYHKIIMHU, YETHBIC U
HCUYCTHBIC (byHKIHH, HauOoJbIIee u
HauMEHbIlIee  3HAaYeHHUs  (QYHKIUU  TpH
pelIeHny 3a1ay.

ITocTpoenue rpapukoB PyHKIUN C TOMOIIBIO
npeoOpa3zoBaHuii BUaA:

f(x) =f(x) + a; f(x) = f(x + a); f(x) = kf(x),
160 —f(x ), 169 = 1109 |

PacniosHaBanue CTEIICHHBIX byHKIMI

U TIOCTPOEHUE 3CKU30B IpaUKOB CTETICHHBIX

HccnenoBarenbckasi padora (B TOM 4YHCTe
C HUCTIOIB30BAHUEM «MATEMATHUYECKUX MAKETOBY):
[ToBenenue byHKIHHA u ee rpapuka
B 3aBUCHMOCTH OT IapaMeTpa.

[MpakTHKYMBI 10 PEHICHUIO 337a4: IMOCTPOCHHE
rpaduxoB GyHkmmi Y= VX, y = 3VX, y = | X |;
C TMOMONIbI0 MpeoOpa3oBaHUNl M IpOBEpKa C
HCTOJIb30BaHUEM MPOTPAMMHBIX CPEJCTB
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GyHKIHMI ¢ HaTypaJbHBIMH [OKa3aTEIsIMU
pa3HOW YETHOCTH.
Ucnonp3oBanue CBOICTB rpauKoB
CTEMEHHBIX (PYHKIMH C HATypalbHBIMHU

MOKa3aTeJIsIMU MPU PEILICHUH 3a/1a4.
[octpoenne Tpaduko QyHKImi y = VX,
y=3x,y=|x]|

MeTtoa koopaiuHAT

[TapannenpHOCTh W NEPNEHAUKYJISIPHOCTH
HpsIMBIX (4epe3 yrioBoi ko3 uIueHT).
Haxoxzaenue mnepecedeHUil OKpyX HOCTEN
U TOpsAMBIX B KoopauHarax. ®opmyna
paccTOsHUS OT TOUYKHU J10 IPSMOH.

IInomane nmapajuierorpaMMa B KOOpJIHMHATax,
MOHSATHE 00 OPUEHTUPOBAHHOM TUIOIIAH.
[IpumeHeHne MeTo1a KOOpAUHAT B MPAKTUKO-
OPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3ajadax,
uccieoBaHue MIPUITOKEHUS MeTo1a
KOOPJAMHAT B BBIUUCIUTEIBHON MaTeMaTuKe

1 nH(popMaTuke

CamMocTosiTeIbHOE OTKPbITHE: KaK PpELIUTh
reOMETPUUECKYI0 3a7lady C IOMOINBIO ammapara
anreOpsI?

HccnenoBarennckasi padora (B TOM dUHCIE
C HUCIIOJB30BAHUEM «MATEMATHYECKUX MaKETOBY):
pelieHue NPaKTUKO-OPUEHTUPOBAHHOM

FCOMGTpH‘IGCKOﬁ 3aaunu MCTOAOM KOOpAHWHAT.

YucnoBrle
MOCJIEIOBATEILHOCTH U
MPOTPECCUU

OnpeneneHre BHIOB TOCIEI0BATEIbHOCTEH:
OrpaHUYCHHAas MOCIIEZIOBATEIBLHOCTb,
MOHOTOHHO  BoO3pacTaromas  (yObIBaromas)
MOCJIEI0BATENIbHOCTb. [TpencraBienue
OCCKOHEYHBIX MEPHOANYECKHX Ipo0Oel B BUIC
OOBIKHOBEHHBIX. 3HAKOMCTBO C TOHSTHEM
CXOIMMOCTH MOCIIEIOBATEILHOCTH,
HaXOXKJICHHUE CYMMBI OECKOHEYHO
yOBIBaIOIIEH TEOMETPUUECKOM TPOTPECCUH.

HpI/IMCHeHI/Ie MECTOAa MaTeMaTHYeCKOM

HccaenoBareabcKast pa6ora: HOBEICHUE
MOCJIEIOBATEILHOCTE — OT THUIOTE3LI  JI0
JIOKa3aTeNnbCTBRA.

JucKkyccusi Ha OCHOBE pelleHUusl 3aJau:
SIBJISIETCSA i MMMU YHUBEPCAIbHBIM?
CamocronTenbHoe OTKpbITHE: MMM — meron
JIOKa3aTelIbCTBRA! cymMma YJICHOB
MOCIIEI0BATEIBHOCTH.

IIpakTUKyM MO pEUICHUIO 3a/ad: JOKa3aTelIbCTBO
HEPABEHCTB U JO0Ka3aTeNbCTBO AenumMoctd MMU
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UHIYKITAN

8 JIBM>KEeHUST TIOCKOCTH 4 Hentpansuas  cummerpus. LleaTpanbHo- | HceienoBarteabckass padora (B TOM dHCIe
cummerpuyHbie ¢urypsl. [loBopor. OceBasi | ¢  HCIOIB30BaHUEM MPOTPAMMHBIX CPEICTB):
CHUMMETPHS. durypsl, CUMMETPUYHBIE | KOMIIO3ULIUS JBHKCHUMN.
OTHOCHUTEIIBHO HEKOTOPO OCH. CamMocTosiTe/IbHOE OTKpPbITHE: (OPMYIUPOBKA
[TapannenpHBIN TIEpEHOC. BBIBOJIOB O CBOMCTBAX KOMIIO3ULUUN ABHKEHUH.
Ilonatne naBuwxenusas U ero  csoucrsa. | IIpoekr: npeoOpa3oBaHUs (mBuxKEHUS)
PaBeHcTBO duryp. B HCKYCCTBE
IIposiBneHnss  cuMMeTpUM B IPHUPOJIE,
JKUBOIIMCH, CKYJIBIITYPE, apXUTEKTYPE.
Komnozunun JIBU>KEHUM (mpocretimue
HIPUMEpHI).
IIpuMeHeHne B pelIeHUH F€OMETPUYECKUX
3a1a4

OBIIEE KOJIMYECTBO 34

YACOB I10 IPOI'PAMME

39



Tembl HHAMBUAYAJIbHBIX  TPYNIIOBBIX MPOEKTOB M0 MaTeMaTHKe IS 7-9 KjIaccoB

7 Kjaace

CucTtemMbl CUUCIICHUS
CBeneHus 1Mo MOJYJII0
[Ipu3Haku 1enmmMocTr
TalHbI MPOCTHIX YUCE
Urpsl u cTparerun
Matematuyeckue copu3mbl
Marematuueckue HoKychl

['eomeTpust BOKpYT Hac

© o N o 00~ WD E

['eomeTpus - 0JIHA U3 CaMbIX IPEBHUX HAYK

10. HoxHuIp! B pyKax reomeTpa

11. I'eomeTpust U UCKYCCTBO

12. Esxiug u ero Benukas kgura "Hagamna"

13.Tpu 3HaMEHHUTHIX 3a/1a4W APEBHOCTH - TPUCEKITUSA yTIIa, KBaipaTypa Kpyra,
yIABOCHHE KyOa

14. Meron 'MT B 3aadax Ha MOCTPOCHUE

8 kaacc
1. Poccuiickue »eHIINHBI-MaTEMAaTUKHU

JleoHnapn Dunep - BEIIMKUN MaTEeMaTHUK

MaremaTudeckre TepMUHBI 1 CUMBOJIBL. VICTOpYSI BOBHUKHOBEHHUS U Pa3BUTHS

Anroput™m EBkinna u nuneiinbie JlnogaHToBbl ypaBHEHUS

[TapaOKCBI TEOPUM MHOKECTB

Maunas treopema depma

ITonck naBapuanTa

ITpuHIMIT KpaliHETO

© 0o N o g Bk~ DN

®anec MuUNETCKU - BETUKUN T€OMETP, CTPOUTEIb, ACTPOHOM
10. ITudarop u ero Benukas Teopema
11. AKkcuoMaTuuecKuil METOJ B F€OMETPUU

12. 'eoMeTpus Ha KJIETYATOM JIUCTE
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13. I'pad kak reomeTprdecKasi MoJIeJb JOTHUECKOHN 3a/1aun

14. 3ameuyarenbHble TOYKU TPEYTOJbHHUKA

15. CBolicTBa BHEBIIMCAHHON OKPYXHOCTH

16. PaBHOBenuKHE U paBHOCOCTaBICHHBIE (DUTYPHI

17. Meton BcioMOraTeabHON OKPY>KHOCTH

9 Kjace

1.

© ©o N o a0 Bk~ W N

Briparommecs pocCHiiCKUE MATEMATHKH

CummMmetpus B asredpe

CucTeMbl JINHEHHBIX HEPABEHCTB U PEIICHUE SKOHOMUYECKHX 3a1a4
Ot TaitHONMCH K KpUOTOrpapuu

D¢ dexTuBHBIE METOABI JOKA3ATEIHLCTBA HEPABEHCTB

[enupie npodu

['eomeTprueckast BEpOATHOCTb

dopMyJia BKIIOYEHUN U UCKIIFOUYCHUN

AnreOpanyeckre ypaBHEHUS BBICIIMX CTENEHEN

10. Anre6pa BhICKa3bIBaHUN

11. I'eoMeTpusi OpHAMEHTOB U y30pOB

12. TTapkeTsl U3 MPaBUIBHBIX MHOTOYTOJIbHUKOB

13. KpuBbie BTOpOTO TIOpsIKA

14. Meton koopauHAT

15. BeKkTopHBI METOJ] B TEOMETPUHU

16. IIpumeHeHne TeOMEeTPHUUECKHUX TPpeoOpa3oBaHuil B 3aa4ax Ha IOCTPOCHUE

17. T'eomeTpust macc
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Pa3nea 5. YueOHO-MeTOAHUECKOE O0ecTIeUeHH e
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
. MakapsiueB FO.H., Munmatok H.I'., HemkoB K.M. u gpyrue; monm penakiuein
TemsikoBckoro C.A., Anrebpa, 7 kiace, AknuonepHoe o6mectBo "M3marenscTBo
"[IpocBenienue"; Anredpa:
. 8kjacc: y4eOHMK JUIsl ydamuxcs oOuieoOpa3oBaTeibHBIX opranuzanui/ A.l.
Mepsnsk, B.b.ITomouckuii, M.C.Axup.- M.:Benrtana-I'pad, 2019.
. I'eometpusa:8  kmacc: yueOHUK JIs  y4damuxcs — oOmieoOpa3oBaTeIbHBIX
opranmzanuii/ A.I'. Mepsnsak, B.b.Ilomonckuii, M.C.Sxup.- M.:Benrtana-I"pad,
20109.
. AnreOpa: 9xiacc: yueOHUK JIJIsl ydaluxcs 00111eo0pa3oBaTeNIbHBIX OpraHu3aIui/
A.T". Mepsnsik, B.b.ITononckuit, M.C.Skup.- M.:Benrana-I"pad, 2019.
. AnreOpa: 8xiacc: yueOHUK JIJIsl ydaluxcs 00111eo0pa3oBaTesIbHBIX OpraHu3aIui/
A.T'. mepznsak, B.M.Ilonsakos.- M.:Benrtana-I"pad, 2019.
. Anre6pa: 9xnacc: yueOHHK JIs y4aluxcsi o01eo0pa3oBaTebHbIX OpraHu3aIuii/
A.I'. mepansak, B.M.Ilonsakos.- M.: Benrana-I"pad, 2019.

METOAMYECKNE MATEPUAJIbI JIJIAA YVUUTEJLA

Anrebpa. MeTonueckue pekoOMEeHIaMu. 7 Kjiacc :yue0. mocooue ajis
obmeo6pazosar. opranuzanuii /H. I'. Munmrok, U. C. llnsikoBa. — M. :
[Ipocsemenne,2017.

e AureOpa. Jlunaktuueckue Matepualsl. 7 Kiacc :yuel. mocooue ajis
obmeoo6pazosar. opranuzanuii /H. I'. Munmarok, U. C. llnsikoBa. — M. :
[Tpoceemenne, 2017.

e AnreOpa: 8knacc: meroauueckoe nocooue/ E.B. byrko A.I'. Mep3isik,
B.Bb.ITononckuii, M.C.SIkup.- M.: Bearana-I'pad, 2018. u nanee

e Anrebpa: 9xnacc: metonuueckoe nocobue/ E.B. bytiko A.I'. Mep3nsik,
B.b.ITononckuii, M.C.fxup.- M.: Benrtana-I'pad, 2018. u nanee

e Anre0pa: AMIAKTUYECKHE MAaTEPHAIIBL: 7 KJIacC: MOCOOUE IS yUaIuX sl

obmmeoOpa3oBarenbHBIX opranmu3anuii / A.I'. Mepsnsk, B.b.ITononckuii, E.M.

Pabunosuu, M.C.Sxup.- M.: Benrana-I'pad, 2018. u nanee
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UD

e Aurebpa: AMIaKTUYECKUE MaTepUaibl: 8 Kiacc: mocodue A ydanuxcs
obmeoOpaszoBarenbHbIx opranu3anuii / A.I'. Mep3msik, B.b.Ilonorckuii, E.M.
PabunoBuy, M.C.Axup.- M.: Benrtana-I'pad, 2018. u nanee

e Aurebpa: AumakTHYECKUE MaTepuaibl: 9 Kiacc: mocooue I yIamuxcst
obmieoOpasoBarenbHbIX opranu3anuii / A.I'. Mep3msik, B.b.Ilonorckuii, E.M.
PabunoBuy, M.C.Axup.- M.: Benrtana-I'pad, 2018. u nanee

POBBIE OBPA3OBATEJIbHBIE PECYPCHI 1 PECYPCbI CETU UHTEPHET
denepaabHBIA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAAPT -
http://standart.edu.ru/
denepanbrblii mopran «Poccuiickoe oopazoBanuey. - http://www.edu.ru/
Poccuiickuii o0meodpazoBaTenpHbIi opTait. - http://www.school.edu.ru
EnnHoe okHO j0ocTyma kK o0pa3zoBaTeabHbIM pecypcam. - hitp://window.edu.ru
Enunas xomureknus udpoBbIx 00pa3oBaTenbHBIX pecypcos. - http://school-
collection.edu.ru
denepanbHbIi IEHTP WHOOPMAIIMOHHO-00pa30BaTEIILHBIX PECYPCOB. -
http://fcior.edu.ru/
denepanbHbIH HHCTUTYT NEIarOrMYeCKuX uaMepenui. - http://mww.fipi.ru/

[Topran Math.ru: OubnmoTeka, Menuareka, OJUMITHAABI, 3aJadd, Hay4YHBIC

IIKOJIBI, YYUTENIbCKAs, HCTOPUS MAaTEMaTHKH

http://www.math.ru Marepuansl 1o wMarematnke B EJIMHOH — KOJUIEKIHH

M(pPOBBIX 00PA30BATEIBHBIX PECYPCOB

http://school-collection.edu.ru/collection/matematika MockoBckwii IIEHTP

HEMPEPHIBHOT'O MAaTEMATUYECKOT0 00pa30oBaHuUs

http://www.mccme.ru Bes dJIeMEHTapHas MaTeMaTHKa: Cpennsist

MaTEMAaTH4YCCKas MHTCPHCT-IIKOJIa

http://www.bymath.net I'azeta «Marematuka» HM3mgarensckoro moma «IlepBoe

ceHTsIOps» http://mat.1september.ru

EI'D nmo maTemaTuke: MoJAroToBKa K TECTUPOBAHUIO

http://www.uztest.ru 3agaun 1o  reoMeTpuu:  HH(DOPMAIMOHHO-TTOMCKOBAsS

CHUCTCMa
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http://www.math.ru/
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://www.bymath.net/
http://mat.1september.ru/
http://www.uztest.ru/

e http://zadachi.mccme.ru MaTepHeT-MpoeKT

«3amaun» http://www.problems.ru KommnsrorepHasi MaTeMaTHKa B IIIKOJIE

e http://edu.of.ru/computermath MartemaTrka B «OTKPBITOM KOJLICIKE)

e http://www shevkin.ru Marematudeckue 3TioAbl: SD-rpadrka, aHuUManus W
BU3YyaIU3aI[isl MATEMAaTHYCCKUX CIOKETOB
e http://www mathedu.ru MexxayHapoaHbie KOH(pEPEHIINH «MaremaTHKa.

Kommberotep. O6pazoBanue» http://www.mce.su

e Hayuno-o6pa3oBarenbHbiii caiiT EQWorld — Mup MareMaTH4ecKHX ypaBHEHHUI

e http://eqworld.ipmnet.ru Hayuro-nonyssipHbIii bu3nKo-MaTeMaTHUECKUN
xKypHan «KBanm»

e http://wwwkvant.info http://kvant.mccme.ru OGpa3oBaTebHbIi

MaTeMaTH4ecKuii caut EXponenta.ru

e http://www.exponenta.ru ITopraa Allmath.ru — Bcs maTemaTrka B OJJHOM MECTE

e http://www.kidmath.ru Caiit anementapaoit Mmarematuku Imutpus ['yiinrHa

e http://www.bashmakov.ru Onummnuagsl ¥ KOHKYpPCHl 1O MaTeMaTHKE JUIsI

IMKOJIBHUKOB Bcepoccnﬁcxaﬁ OJIMMIINAaJa MMKOJBbHHUKOB I10 MaTCMAaTHUKC

e http://math.rusolymp.ru 3agauduk g TOATOTOBKA K  OJIMMIIAAAAM IO

MaTEMAaTHUKE

e http://tasks.ceemat.ru 3anumarensHass MaremaTuka — OIMMIKAAABI, HWIPHI,

KOHKYPCBI 110 MaTEMATHUKE AJI1 INKOJIbHUKOB

e http://www.math-on-line.com MaremaTnudyeckue oJIMMIIUAIbI IS INKOJIBHUKOB

e http://www.olimpiada.ru Maremarnueckue oauMIIMagsl ¥ OJIUMITHAAHbIE 33191

e http://wwwzaba.ru MexxayHapoIHbIi MaTeMaTHYECKUH KOHKYpC «KeHrypy»

MamepuanvHo-mexuuueckoe obecneyenue:

1. KomneroTep

2. Ilpuntep

3. Kommp
4. VHTepakTUBHAS 10CKA C TPOCKTOPOM
3)

. Jlocka

44


http://zadachi.mccme.ru/
http://www.problems.ru/
http://edu.of.ru/computermath
http://www/
http://www/
http://www.mce.su/
http://eqworld.ipmnet.ru/
http://wwwkvant.info/
http://kvant.mccme.ru/
http://www.exponenta.ru/
http://www.kidmath.ru/
http://www.bashmakov.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
http://wwwzaba.ru/

