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NOACHUNTEJIbHAA SATTNCKA

CeomeTpus ABNMSETCA OAHMM K3 6a30BbIX KYpCOB Ha YPOBHE CpeaHero
obuwero o6pa3oBaHWS, TaK KakK 06ecreymBaeT BO3MOXHOCTb W3Y4YeHUs
OUCUMNNH ~ eCTeCTBEHHO-HAy4YHO  HanpasB/ieHHOCTW M NpeaMeTOB
rYMaHUTapHOro UMK/a. MOoCKObKY NOrMyeckoe MblLieHne, hopmupyemoe npu
M3y4yeHUn  OOyYaloWMMUCA  MOHATUAHLIX ~ OCHOB  reomeTpuu,  npwu
[0Ka3aTe/IbCTBE TEOPEM M MOCTPOEHMM LEMOYKIN NOMMYECKNX YTBEPXAEHWNIA MpU
PEeLUeHNN reoMeTPUYEeCcKNX 3afad, yMeHre BblABUraTb 1 ONpoBepratb rmnoTesbl
HeNnoCpeACTBEHHO MCMOMb3YHOTCA MNP PeLleHnn 3a4a4y eCTeCTBEHHO-HaY4YHOro
LMKNa, B YACTHOCTU (PU3NYECKMX 3ajad.

Llenb ocBOeHMsi nporpaMMbl  y4ebHOro Kypca «[eoMeTpus» Ha
yrny6néHHOM YpOBHE — pasBuUTUE  WHAMBUAOYa/bHLIX  CMOCOBHOCTEN
00yyatoLMXCA MPU U3YYEHUN TeOMeTpUM, Kak COCTaBfsAOLWen MNpeaMeTHOM
obnactn «MartemaTrka U MH(opMaTKa» 4vepe3 0b6ecneveHne BO3MOXHOCTM
NPUOBPETEHNS N MUCNONb30BaHMSA 6osiee rNy60KNX FeOMETPUYECKNX 3HAHMIA U
[ENCTBUIA, CrNeunMpUUHbIX TeoOMEeTPUN, U HeoOXOAUMbIX [1S  YCMeLHOoro
NpoeccMoHa/IbHOro  06pas3oBaHNA,  CBA3AHHOMO  C  MCMNO/b30BaHWEM
MaTemaTuKu.

MpropUTETHBLIMX 3afa4amy Kypca reoMeTpum Ha yriy6nEHHOM YpPOBHE,
PaCLUMPSIOLLMMU 1 YCUSIMBAIOLLMMU KYpPC 6a30BOr0 YPOBHS, AB/IAKOTCA:

pacluMpeHve NpeacTaB/IeHNs O TeOMETPUM KaK YacT MUPOBOI Ky/bTYypbl
N (hOPMMPOBAHNE OCO3HAHUSA B3aUMOCBSA3M FeOMETPUN C OKPYIKAKOLLIMM MUPOM;

(hopmupoBaHMe NPeACTaB/iEHNS O MPOCTPAHCTBEHHbLIX (Urypax Kak o
BaXKHeMLIMX MaTeMaTuyecKnX MOZeNsx, No3BOJIAIOLWMX ONUCbIBAaTb U MU3y4aTb
pasHble SBMEHUSA OKPY)KAKOLero Mupa, 3HaHuWe MOHATUIAHOro arnmnapara Mo
pasgeny «CTepeoMeTpus» y4e6HOro Kypca reoMeTpum;

(hopMUpoBaHMEe  YMEHWA  BNafeTb  OCHOBHbIMWM  MOHATUAMM O
MPOCTPAHCTBEHHBIX (Urypax M MX OCHOBHbIMW CBOMCTBaMW, 3HaHWE TEOpPEM,
(hopmyn1 M YMeHUe UX NPUMEHSATb, YMEHUS [40Ka3blBaTb TEOPEMbl Y HAXOAUTb
HeCTaHJapTHbIe CNOCOObI peLLeHns 3a4ay;

(hopMUpOBaHME YMEHWA pacro3HaBaTb Ha 4epTexax, MoAensax v B
peasbHOM MVpe MHOrOrpaHHUKNW U Tena BpalleHWs, KOHCTPYMpoBaTb
reoMeTpuyecKre MOLENN;

(hopmupoBaHue MOHVMaHWS BO3MOXXHOCTY aKCc1omaTn4ecKoro
MOCTPOEHMSA MaTemMaTUyeCKMX Teopuil, (OPMMPOBaHME MOHMMAHUA PO
aKCMOMATUKMN MPU NPOBELEHNN PACCY>KAEHUM;

(hopmMupoBaHMe yMeHUs BafeTb MeTofamn [0Ka3aTeNbCTB U aropuTMOB
PeLleHns, YMEHNA NX NPUMEHSATb, NMPOBOAUTL [OKa3aTe/lbHble PacCyXeHus B
XO4e PpelleHns CTepeoMeTpUMYeCcKMX 3afad M 33fa4 C  NPakTUyYecKnwm



cogep>xaHuem,  (DOpMUpOBaHME  MpPeACTaB/eHMss O HeobXoAMMOCTU
[0Ka3aTeNlbCTB MpPM 000CHOBAHMM MaTemMaTUUeCKUX YTBEPXAEHUA W Ponu
aKCMOMaTUKK B MPOBEAEHNN AeAYKTUBHBIX PaCCYyXXAEHWNA;

pasBUTMEe W COBEPLLUEHCTBOBAHWE WHTENNEKTYa/lbHbIX M TBOPYECKMX
CMOCOBHOCTeW obyyaroLLmxcs, No3HaBaTe/IbHOM aKTUBHOCTW,
NccnefoBaTelbCKUX YMEHWUA, KPUTUUYHOCTU MbILLIEHUSA, MHTepeca K U3Yy4eHUHo
reoMeTpuu;

(hopMmMpoBaHue (hYHKLMOHa/IbHOM rpamMoTHOCTH, peneBaHTHOM
reOMeTpMK: YMEeHMsI pacro3HaBaTb MPOSB/EHNSA TEOMETPUYECKUX MMOHATUIA,
OObEKTOB M 3aKOHOMEPHOCTEN B peasibHbIX XXU3HEHHbIX CUTyauusx u npu
N3yYeHUU [PYrux Y4eOHbIX nNpeaMeToB, MNPOSBIEHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEW, MOJE/IMPOBaHNA  peasibHbIX  CUTyauun, UccnefoBaHUs
MOCTPOEHHbIX MOAENeN, MHTepNPeTaLMM NONYUYEHHbIX pPe3y/bTaToB.

OCHOBHbIMKW cofepXKaTe/lbHbIMU IMHUAMU Y4eBbHOro Kypca «IreoMeTpus»
B 10-11 knaccax saBnawTcA: «[IpAMble U NMOCKOCTU B MNPOCTPAHCTBE,
«MHoOrorpaHHukn», «Tena BpalleHusa», «BekTopbl W KoOpAuMHaTbl B
NPOCTPaHCTBE», «[ABMXKEHNS B MPOCTPAHCTBEY.

CoopmynupoaHHoe Bo ®IOC COO TpeboBaHMe «yMeTb OMepupoBaTb
NOHATUAMU», PeNeBaHTHLIMW reOMeTPUN Ha Yrny6néHHOM YpPOBHE 06YyYeHUs B
10-11 Kknaccax, 0OTHOCUTCA KO BCEM COZepXKaTe/lbHbIM IMHUAM Y4ebHOro Kypca,
a (DoOpMMpOBaHWe JIOTMYECKMX YMEHWUA pacnpedensietcd He TOMbKO MO
cojepXkaTteflbHblIM  NIMHUAM, HO W nNo rogam o06y4deHusa. CopgepxkaHue
006pa3oBaHMA, COOTBETCTBYHOLLEE MNPeAMETHbIM  pe3y/nbTataM  OCBOEHUS
depnepanbHoOM pabodert nporpaMmbl, pacnpefenéHHbIM Mo rogam 06yyeHus,
CTPYKTYpMpPOBaHO  TakMM  00pa3oMm, 4TOObl KO BCEM  OCHOBHbIM,
MPUHLMNMABbHLIM BOMpocaM oby4aroLimecs obpallaimcb HeOAHOKPATHO. ITO
Mo3BOMISIET  OpraHM30BaTb OBflafEHNEe TeOMETPUYECKUMU  MOHATUAMU U
HaBblKamMy MoCnefoBaTe/IbHO W MOCTynaTeflbHO, C COBGNOAeHWEM MpUHUMNA
MPEemMCTBEHHOCTX, a HOBble 3HaHMS BKIHOYaTb B 00WYK  CUCTeMY
reoMeTPUYECKNX MpPeAcTaBNeHNA 0OYyYalOLWMXCS, paclumMpas n yrinyonsas eeé,
06pasys MpPoYHble MHOXXECTBEHHbIE CBA3N.

Mepexoq K N3y4eHUIo reoMeTpumn Ha yriy6/1éHHOM YPOBHE NMO3BOJIAET:

co3jatb ycnosua  Ans  AudpepeHumaumMm  06yyeHMs,  MOCTPOEHUS
NHAVBUAYaA/IbHBLIX 00pa3oBaTe/ibHbIX MporpaMmM, 06ecneunTb Yriay6néHHoe
N3yYeHne reoMeTPUmn Kak CoCTaBNAoLLEN Y4eOHOro npeagmeTa «MaTemaTuKa,

MOAroTOBUTbL 0BOY4YarOLWMXCA K MPOLO/IHKEHNIO U3YYEHUss MaTeMaTUKu C
Y4€TOM BblGOpa 6yayLlen npoteccun, obecneymsasi NPEEMCTBEHHOCTb MEXY
06LWMM 1 NPOheCCMOHaIbHbIM 06pa30BaHUEM.

Ha un3ydyeHune y4yebHOro kypca «IeomeTpusi» Ha yrny6néHHOM YPOBHe
otBoamTcA 204 vaca: B 10 knacce — 102 yaca (3 yaca B Hefiento), B 11 knacce —
102yaca (3uaca B Hefento).



COLOEP>XAHWVE OBYUEHWNA
10 KNTACC

[NpsAMbIe 1 NNOCKOCTU B MPOCTPaHCTBE

OCHOBHblE  MOHATUA  CTepeomeTpun. TouKa, npAMasd, MAOCKOCTb,
NpoCTpaHCTBO. [MoHATME 06 aKCMOMATUYECKOM MOCTPOEHUM CTEPEOMETPUMN:
aKCVOMbI CTEPEOMETPUN N CNeACTBUA U3 HUX.

B3anMHOe pacnosiokeHue npamblX B MPOCTPaHCTBE: MepeceKaroLmecs,
napannefnbHble N CKpeLluBaroLiveca npamble. NpU3HaKu CKpeLmBaroLwmnxcs
npsambIX. lMapannenbHOCTb  NPAMBIX WM MIOCKOCTEA B MPOCTPaHCTBE:
napaninenbHble NpAMblE B MPOCTPaHCTBE, MNapainelbHOCTb TPEX MpPAMbIX,
napaieflbHOCTb  MPAMOA U MOCKOCTW. [MapanfienibHoe W LeHTpaibHOe
NPOeKTUpoBaHue, n3obpaxeHne ¢uryp. OCHOBHbIe CBOWCTBA MNapasiienbHOro
NpoekTUpoBaHus. V306paxkeHne uryp B napaife/sibHOW Mpoekunn. Yribl C
COHarpas/IEHHbIMW CTOPOHaMW, Yrofi Mexay nMpAMbiIMA B MPOCTPAHCTBE.
MapannenbHOCTb  M/IOCKOCTe:  napasienbHble  MI0CKOCTW,  CBOWCTBA
napasiefibHbIX MA0CKOCTeW. [lpocTeillne NPOCTPaHCTBEHHbIE (Urypbl Ha
MNOCKOCTW: TETPa3ap, Napaisieniennnes, NoCTPOeHNe CeYeHN.

MepneHANKYNAPHOCTL MPAMOIA U NAOCKOCTU: NepneHanKyNspHble nNpsavble
B MPOCTPaHCTBe, NMpsAMble NapaiiefibHble U NepneHANKYNapHbIe K MI0CKOCTH,
NMPU3HaK NepreHANKYNAPHOCTM MPSMOA U MIOCKOCTW, TeopemMa O MpPsSMOM
neprneHAVKYSPHOW M/IOCKOCTMW. OpToroHasbHoe MPOeKTUPOBaHUE.
[MepneHAVKYNap W Hak/OHHbIE: PacCTOAHME OT TOYKW [0 MNJIOCKOCTH,
paccTosiHMe OT MPAMO A0 MOCKOCTW, MPOeKuus (Urypbl Ha MIOCKOCTb.
[MepneHANKYNAPHOCTb  MOCKOCTEW: MPU3HaK MeprneHANKYNApHOCTM  ABYX
MI0CKOCTel. TeopemMa 0 TPéX neprieHANKynsapax.

YTI/bl B MPOCTPAHCTBE: Yron MeXay MpsAMOoi 1 NI0CKOCTbHO, ABYrPaHHbIN
Yros, NNHEWHbIW Yron ABYrpaHHOro yrna. TPEXrpaHHbIA U MHOrorpaHHble
yrnbl. CBOWCTBA M/IOCKUX YI/I0B MHOrorpaHHoro yrna. CBOWCTBa MIOCKUX W
[BYrpPaHHbIX Yrn0B TPEXrpaHHOro yrna. TeopeMbl KOCMHYCOB U CUHYCOB A/14
TPEXTpaHHOro yrna.

MHororpaHHuMKNn

Buabl MHOrorpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. lNpusma: n-yrossHas
npusMa, npsMas WU Hak/oHHas Mpu3Mbl, 6OKOBas M MOSHAsA MOBEPXHOCTb
npusmbl. Mapannenenunes, NPAMOYro/bHbIA Napaiienenunes n ero CBOMCTBa.
KpaTyaillume Nyt Ha MOBEPXHOCTU MHOrorpaHHuka. Teopema Owinepa.
MpocTpaHCcTBeHHasa Teopema [udaropa. MNMupammnga: n-yrosnbHas nupamuia,



npaBu/ibHas M yceyéHHasd nupamubl. CBoicTBa pébep M OOKOBbLIX TrpaHein
npaBWIbHON Nupamnibl. MpaBunbHbIE MHOMOrPaHHUKK: NpaBu/bHas npusMa u
npaBuWnbHaA nvpaMuaa, npaBw/bHas TPeYronbHas nupaMuga v npasusibHbIA
TeTpasgp, Ky6. lpefcrtaBneHne O NpaBM/IbHbIX MHOFOrpaHHUKaX: OKTasap,
LOAeKasp Y Kocasap.

BbluncneHne 3nemMeHTOB MHOFOrpaHHMKOB: pebpa, AuaroHanun, Yribl.
Mnowaab GOKOBOW MOBEPXHOCTM W MOSIHOW MOBEPXHOCTW NPAMON MPU3Mbl,
nnowaab OCHOBaHWIA, TeopemMa O OGOKOBOM MOBEPXHOCTU MPAMOA MPU3MBbI.
Mnowaab 60KOBOM MOBEPXHOCTM M MOBEPXHOCTM MNPaBU/IbHOW NuUpamugbl,
Teopema 0 MNoLaan yCeuyéHHON nmpamungbl.

CUMMETpMS B NPOCTPaHCTBE. JNEMEHTbI CUMMETPUM  NPaBUIIbHbIX
MHOTOrpaHHWKoOB. CUMMETPUA B MpPaBWIbHOM MHOMOrpaHHUKE: CUMMETPUS
napansienenunega, CUMMETPUS NPaBUIbHBIX MPU3M, CUMMETPUA MpaBuIbHON
nMpaMuabl.

BeKTOpbl 1 KOOPAUHATLI B NPOCTPaHCTBe

MMOHATMSA: BEKTOP B NPOCTPaHCTBE, HYNEBOW BEKTOP, ANMHA HEHY/NEBOrO
BEKTOpa, BEKTOPbl KOJI/IMHEeapHble, COHArpas/ieHHble W MNPOTMBOMOJIOXKHO
HanpaB/feHHble BeKTOpbl. PaBeHCTBO BEKTOPOB. [eWCTBUA C BeKTOpamu:
C/IOXKEHME W BblYMTaHME BEKTOPOB, CYMMa HECKO/IbKUX BEKTOPOB, YMHOXEHME
BeKTOpa Ha u4mcno. CBOMCTBa CNOXeHWs BeKTOpoB. CBOMCTBA YMHOXEHWS
BeKTOpa Ha uucno. TloHATME  KOMMnaHapHble  BeKTOpbl.  [pu3Hak
KOMM/MIaHapHOCTK TPEX BEKTOpOB. [lpaBuno napannenenuneta. Teopema o0
Pa3NOXEHNM BEKTOPA MO TPEM HEKOMI/aHapHbIM BeKTopam. psMoyrosibHas
cucTemMa KoopAuHat B npocTpaHcTBe. KoopgamHaTbl BekTopa. CBA3b MeXay
KoopAMHaTaMn BEKTOpa M KOOpAuMHaTaMU TOYeK. YTON MeXAy BeKTopamu.
CkansipHoe nNpoun3ssefeHne BEKTOPOB.

11 KNNACC

Tena BpaLleHUa

[MOHATUA: LUNMHAPUYECKas MOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
chepryeckass MOBEPXHOCTb, 00pasytoliMe MNOBepxHOCTeld. Tena BpalleHus:
UMAVHAP, KOHYC, YCEYEHHbIN KOHYC, cihepa, Lwap. B3avMHoe pacrnonoxeHue
cthepbl M NJIOCKOCTW, KacaTeflbHasd MIOCKOCTb K cdepe. V3obpakeHne Ten
BpaLLleHMs Ha NI0OCKOCTW. Pa3BépTKa UMInHAPa U KoHyca. CummeTpus cepbl 1
Luapa.

O6bém. OCcHOBHble cBOWCTBA 00LEMOB Ten. Teopema 06 060bEME
NPSIMOYro/ibHOro napannenenunega U cneacTeus n3 Heé. OBBLEM NPAMON W



HaK/MOHHON NpPW3Mbl, LUAMHAPA, nupaMuabl U KoHyca. OObéM Lwapa W
LLIAPOBOTO CErMeHTa.

KombrHauum Ten BpaleHWs U MHOrorpaHHuKoB. Mpusma, BrnvcaHHas B
UMNUHAP, OMMCaHHasa OKOMo uunuHgpa. [lepeceveHne cepbl M wapa ¢
NI0CKOCTbI0. KacaHue wwapa v cihepbl NI0CKOCTbH. MOHATME MHOrOrpaHHuKa,
OMMCAHHOro OKOMO cdiepbl, Cepbl, BMNUCAHHOW B MHOrOrpaHHWK WKW Teno
BpaLLleHus.

rnowaab NoBePXHOCTU LUINHAPA, KOHYCa, Nowaib chepbl 1 eé yacTei.
Mopobre B npocTpaHcTBe. OTHOLWEHME 06BLEMOB, M/OWAAEA MOBEPXHOCTEN
noao6HbIX uryp. MNMpeobpasoBaHne Nogobus, romoTeTus. PelleHne 3a4ay Ha
MIOCKOCTY C UCMOJIb30BAHNEM CTEPEOMETPUYECKUX METOLOB.

MMoCTpoeHe CeYEHWMI MHOFOrpaHHWKOB W Ten BpaleHWs: CeyveHus
unnuHgpa (napansiieflHoO WU NepreHauKynsapHO OCK), CeYeHMs  KOHYyca
(napansienibHble OCHOBAHWIO U MPOXOAALLME Yepe3 BEPLUMHY), CeYeHUs Lwapa,
MeTOfbl MOCTPOEHWA CeYEeHMIn: MeTof CfefioB, MeTOf BHYTPEHHEro
MPOEKTMPOBaHUSA, METO[, NMepeHoCca CEKYLLEN MTOCKOCTW.

BekTopbl 1 KOOpAMHATbLI B MPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepauun Hag BekTopamu. BekTopHoe
YMHOX€eHMe BeKTOpoB. CBOWCTBa BEKTOPHOr0 YMHOXeHUA. [pAaMoyronbHas
cucTteMa KoopauMHat B npocTpaHcTee. KoopauHatbl BekTopa. PasnoeHue
BekTOopa Mo 6a3ncy. KoOpAMHATHO-BEKTOPHbLIN METOL NpU  peLleHun
reoOMeTpUYeCcKmX 3azau.

[BVXeHNA B MPOCTPaHCTBe

[BmxeHns npocTtpaHcTea. OTOOpaXKeHNs. [BUKEHNS U PaBEHCTBO (hUryp.
Obuwine CBOWCTBa [ABWXEHM. Buibl [ABVMXKEHWIA: napasiefibHbIA  MepeHaoc,
LeHTpa/lbHasa CUMMETPUS, 3epKasibHas CUMMETPUS, MOBOPOT BOKPYr MPSMOM.
MpeobpasoBaHns nogoo6ums. Mpsamas 7 cthepa Ainepa.



NNAHNPYEMBIE PE3YJIBTATbI OCBOEHNA YYEBHOI O KYPCA
«TEOMETPUA» (YTNYBNEHHbLIA YPOBEHb) HA YPOBHE
CPEAHEIO OBLLEIO OBPA3OBAHUA

NIMYHOCTHDbIE PE3YJIbTATDI

1) rpaxgaHcKoe BoCnuTaHue:

COPMMPOBAHHOCTb  TPaXKAAHCKOM  Mo3uuMM  0byyvatoLlerocs  Kak
aKTMBHOIO 1 OTBETCTBEHHOIO Y/IeHa POCCMINCKOro 06LLEeCTBa, NPeAcTaB/ieHne 0
MaTemMaTu4eckux 0CHOBax (NYHKLMOHMPOBAaHUSA Pa3INYHbIX CTPYKTYP, ABNEHUN,
npoueayp rpaxgaHckoro obuiectsa (BblOOpbl, ONPOCbI U APYroe), ymeHue
B3aMMOJENCTBOBaTb C COUMAIbHBIMWA WHCTUTYTaMWU B COOTBETCTBMM C WX
(YHKLMSAMU N HA3HAYEHWNEM;

2) NaTpMOTUYeCKOe BOCMUTaHNE:

COPMMPOBAHHOCTb POCCUMCKON TPpaxXAaHCKOW NAEHTUYHOCTU, YBaXKEHUS
K MPOLUIOMY N HACTOSALLEMY POCCUICKO MaTeMaTUKX, LeHHOCTHOe OTHOLLIEHUE
K LOCTVMXXEeHUAM POCCUNCKMX MAaTeMaTUKOB W POCCUMIACKOW MaTemaTuyecKoi
LUKO/Ibl, WUCMOMb30BaHWE 3TUX LOCTWKEHWA B APYrMX HayKax, TEXHOMOruUsX,
cthepax 3IKOHOMUKM;

3) LyXOBHO-HPaBCTBEHHOE BOCMNTAHME:

0CO3HaHue [YXOBHbIX LIeHHOCTel POCCUINCKOro Hapoza,
COPMMPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHWSA, 3TWMYECKOro MoBefeHus,
CBA3AQHHOTO C  MPaKTUYeCKUM  MPUMEHEHWEM  [OCTMDKEHWA HAyKu MU
[eATeNIbHOCTbIO  YYEHOrO, OCO3HaHWEe JIMYHOrO0 BK/aga B MOCTPOEHME
YCTONYNBOIro 6YayLLEro;

4) 3CTeTNYEeCKOe BOCMMUTaHWE:

3CTETUYECKOe OTHOLUEHME K MUPY, BK/IOYAs 3CTETUKY MaTeMaTuUyeCKmX
3aKOHOMEPHOCTEMN, 0O6bEKTOB, 3afau, PeLUeHNnN, paccy>XaeHni,
BOCMPUNMYMBOCTb K MaTeMaTUyeCcKMM acrnekTaM pas/inyHbIX BULOB UCKYCCTBA;

5) hnsnyeckoe BoCnmUTaHUe:

COPMMPOBAHHOCTb YMEHUSA TMPUMEHATb MaTeMaTU4yeckue 3HaHWA B
MHTepecax 340poBOro M 6Ge3onacHOro obpasa >KU3HW, OTBETCTBEHHOE
OTHOLLUEHMe K CBOEMYy 3[0pO0Bbi0 (340pOBOE NUTaHWe, CHaIaHCUPOBaHHBLIN
PEXMM 3aHATUIA U OTAbIXa, perynsipHas gmsnyeckas akTUBHOCTb), (hM3MUECKOe
COBEPLLEHCTBOBaHME npu 3aHATUAX CMOPTMBHO-0340P0BUTE/IbHOW
[eATeNbHOCTbIO;

6) TpyAoBOe BOCMUTaHME:



FOTOBHOCTb K TPyAy, OCO3HaHWe UEeHHOCTU TPYAOoNoous, WHTepec K
pas3/IMyHbIM  cepaMm  MPOMECCUOHAIbHON  [eATENbHOCTK, CBSI3aHHbIM  C
MaTeMaTUKOM M €€ NPUNOXEeHUAMMU, YMEHME COBEPLLATb OCO3HAHHBIN BbIGOP
Oyayuiein npodgeccMm M peann3oBbiBaTb COOCTBEHHbIE YXWU3HEHHbIE MJaHbl,
FrOTOBHOCTb M CMNOCOOHOCTb K MarematuMyeckomy 06pa3oBaHUIO U
camMo06pa30BaHNIO Ha MPOTSXKEHUW BCEW XKU3HWU, FOTOBHOCTb K aKTUBHOMY
Yy4yacTUIO B PeLLEeHNN NPaKTUYEeCKNX 3afay MaTeMaTUYeCcKor HanpaBieHHOCTH;

7) 3K0/1I0rMyecKoe BoCNuTaHme:

COPMMPOBAHHOCTb  3KOJIOTUYECKON  KY/NbTYPbl, MOHUMaHUE BVSHUS
COLMA/IbHO-9KOHOMUYECKMX  MPOLIECCOB  HAa  COCTOSHME  MPUPOAHOM U
couManbHOM cpeflbl, 0OCO3HaHME TrN106a/lbHOro Xapakrepa 3KOM0rMYecKmnx
npo6aeM, OpveHTaums Ha NPUMEHEHNE MAaTEMATUYECKMX 3HAHUIA AN PeLleHus
3afa4 B 06/1aCTV OKPYXKatoLLIEW cpefibl, MNaHMpoBaHMe NOCTYMKOB N OLEHKM KX
BO3MOXHbIX MOCNEACTBUI A1 OKPY>KaKOLLen cpeapl;

8) LEeHHOCTM Hay4HOro No3HaHWS:

COPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykM WU  OOLIECTBEHHOW  MNPaKTUKW, MOHMMaHWe
MaTeMaTUYeCKOM HayKm KakK Cepbl YenOBEYeCKOW AesaTenNbHOCTW, 3TarnoB eé
PasBUTMS N 3HAYMMOCTU [NS Pa3BUTUS UMBUAN3ALUN, OBMAAEHME A3bIKOM
mMaTeMaTVKN M MaTeMaTUyecKon Ky/bTypoll KaK CPeAcTBOM MO3HaHWA MuUpa,
FOTOBHOCTb OCYLLECTBATbL MPOEKTHYH U UCCMeA0BaTe/IbCKYO AesATeNbHOCTb
NHANBUAYANLHO W B rpynne.

METAMNPEOMETHbBIE PE3YJIbTATbI

[Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHeOHble AeNCTBUS

Ba3oBble /lornyeckre AercTBuUs:

BbISIBNATL M XapaKTepu3oBaThb CYLLECTBEHHbIE NMPU3HAKN MaTeMaTUUeCKmX
OObEKTOB, MOHATUA, OTHOLUEHUA MeXZAY MOHATMAMK, (DOPMYINPOBATH
onpefenieHnss  MOHATWIA,  YCTaHaB/MBaTb  CYLLECTBEHHbIN NMpU3HaK
Knaccugukaumm, OCHOBaHWA AN 0000LWeHWs W CpaBHEHWs, KpuTepuu
NMPOBOAMMOr0 aHaIn3a,;

BOCMPUHMMATb,  (POPMynMpoBaTb W Mpeobpas3oBbiBaTb  CYXKAEHUS:
YTBEPAUTE/NbHbIE U OTPULLATE/IbHbIE, eAMHNYHbIE, YaCTHbIe U 06LLMe, YCIOBHbIE;

BbIABNATb ~ MaTeMaTU4eckue  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NPOTMBOpeYUNs B (hakTax, AaHHbIX, HAOMOLEHNAX U YTBEPXAEHNAX, Npeasiaratb
KpUTepun NS BbISIBIEHNA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;



[enaTb BbIBOAbI C MCMOMb30BaHWEM 3aKOHOB JIOTUKMW, AELYKTUBHBLIX U
NHAYKTUBHBIX YMO3aK/HOUYEHWN, YMO3aK/IHOUeHWIA N0 aHa10rnu;

NPOBOAMTb  CaMOCTOATENIbHO  A0OKasaTeNnbCTBa  MaTeMaTUYeCKmX
YTBEPXAEHNA (NpsMble M OT MNPOTMBHOIO), BbICTPaMBaTb aprymeHTauuio,
NPUBOAUTL  MPUMEPbl U KOHTPMpUMeEpPbl, 060CHOBbLIBATb COOCTBEHHbIE
CY>X[EHUA U BbIBOARI;

BbIGMpaTb CMNocob peLleHUs Yy4ebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapuaHTOB  peLleHMsi, BblOMpaTb HauMbonee MNOAXOAAWMA € YYETOM
CaMOCTOSATE/IbHO BblJeNIeHHbIX KpUTepues).

BasoBble nccriegoBaTelbCKue 4eicTBUA:

MCMO/b30BaTb BOMPOCHI KaK MCCNeaoBaTe/ibCKUA MHCTPYMEHT MO3HaHWS,
(hopMynMpoBaTb  BOMPOCHI,  (hMKCMpPYIOLLME  MNPOTMBOpeYMne, npobnemy,
yCTaHaBNMBaTb UCKOMOE 1 JaHHOe, (POPMUPOBAThL TMMNoTe3y, apryMeHTMpPOBaTb
CBOIO MO3ULNIO, MHEHWE;

NMPOBOAUTb CaMOCTOATE/IbHO CMN/IaHNPOBaHHbIA 3KCMEPUMEHT,
1CCnefoBaHe Mo YCTaHOB/IEHUIO OCOOEHHOCTE MaTeMaTMyecKoro OObLeKTa,
ABNEHMS, NPOLEecCa, BbISB/EHUIO  3aBMCUMOCTEN  MeXAy 0ObeKTamu,
ABNEHMAMMN, NpoLeccamu;

CaMOoCTOATe/IbHO (hopMyNMpoBaTb 0606LLEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NMPOBeLEHHOr0  HabM4eHNs, UCCMefoBaHUA, OLeHMBaTb  [OCTOBEPHOCTb
MOJlyYeHHbIX Pe3ybTaToB, BbIBOLOB M 0600LLEHWA;

MPOrHO3MpPoBaTh BO3MOXHOE pas3BMTWE MpoLecca, a TakkKe BblABUraTh
NPeLNONOXEHUA O ero Pa3BUTUM B HOBbIX YC0BUAX.

PaboTa ¢ nHdopmauuei:

BbIABNATL Ae(pMUMTBI MHOPMALUK, AAHHBIX, HEOOXOAMMbIX 4NA OTBeTa
Ha BOMPOC M ANA peLleHns 3a4a4uu;

BblOMpaTb  MH(OPMaLMIO M3 WUCTOYHMKOB  Pas3/iIYHbIX  TUMOB,
aHa/IM3MpoBaThb, CUCTEMATU3NPOBATL W  MHTEPNPETUMPOBaTb  MH(OpMaLmto
Pas3INYHbIX BULOB U (hOPM NPeACTaB/eHS;

CTPYKTYpMpPOBaTb MHHOPMALUIO, MPeLCTaBNATL eé B pas/IMYHbIX opmax,
WNIKOCTPUPOBATh rpauyecku;

OLeHMBaTb HaAEXHOCTb MHhopmauum rno CaMOCTOATE/IbHO
ChopMyNMPOBaHHBLIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHMUBEPCa/IbHbIE YUeOHbIe AeNCTBUSA
O6LLeHNne:
BOCNPMHMMATL W (OPMYNMPOBaTb CYX[AEHMS B  COOTBETCTBUU C
YC/TIOBUSIMM W LENAMU 0OLLLEHMS, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOH TOYKY



3PEHUS B YCTHbIX M NMUCbMEHHbIX TEKCTaX, AaBaTb NOSACHEHWA MO XO4Yy PeLleHns
337124, KOMMEHTUPOBATb MOYYEHHbI Pe3ynbTar;

B X0/le 06CYyXX/AeHNs 3afjaBaTb BONPOCHI MO CYLLECTBY 006CYX/AaeMOM TeMbI,
npo6ieMbl, peLlaeMoit 3afayn, BbICKa3blBaTb WAEW, HaLENeHHble Ha MOWUCK
PELUEeHNs, COMOCTaBNATb CBOW CY)XKAEHWUS C CYXAEHMSIMU APYTMX YYaCTHUKOB
ananora, 06HapyXmBaTb pasfinume U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopMynmnpoBaTb Pa3HOriacus, CBOV BO3PaXKEHNS;

NPeAcTaBNATb  pe3ynbTaTbl  pPelleHMst  3adadn,  3KCMNEePUMEHTa,
nccnefoBaHns, NPOeKTa, CaMOCTOATE/IbHO BbIGMPaTb POPMAT BbICTYMNEHUS C
Yy4&TOM 3a/ay npe3eHTaLmm n 0CO6eHHOCTEN ayAUTOPUN.

PerynatueHble yHUBepCca/ibHble yUebHble 4eCTBUA

CamoopraHumsauusa:

COCTaBNATb NJaH, a/IropuUTM PeLLleHns 3afa4n, BblorpaTb CrNocob peLLeHuns
C YYETOM MMEWOLWMUXCA PECYpcoB U  COOCTBEHHBLIX  BO3MOXHOCTEN,
apryMeHTMpoBaTb U KOPPEKTMPOBAaTb BapuaHTbl PeLleHuiA ¢ y4ETOM HOBOWA
NHopMauun.

CaMOKOHTpPO/1b, 3SMOLMOHA/TbHbIN UHTENNEKT:

BNafeTb HaBblKaMW MO3HaBaTe/IbHOW  pediieKCUM  KaK  0CO3HaHUS
COBEPLUAEMbIX [AEACTBUA W MbIC/IUTENIbHBIX MPOLECCOB, WX Pe3y/bTaTos,
BflafeTb crnocobamm camonpoBepPKWM, CaMOKOHTPO/SIA Mnpouecca M pesynbrara
peLleHnst MmaTeMaTUYeCcKon 3aaauun;

npeaBuaeTb TPYAHOCTW, KOTOPble MOFYT BO3HWMKHYTb MPU  PELLEHUN
3afja4yn, BHOCWUTb KOPPEKTMBbI B  [eATeNlbHOCTb Ha OCHOBE  HOBbIX
06CTOATENbCTB, AaHHBIX, HAAEHHbIX OLLUMOOK, BbISBIEHHbIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3ynbTata Leam W YCMOBUAM, OOBACHATH
MPUYMHBI  JOCTUMDKEHUS WAN  HELOCTUDKEHMSI pPe3ynbTaToB [AeATeNIbHOCTU,
HaxoauTb OLLIMOKY, faBaTb OLEHKY NPUOOGPETEHHOMY OrbITY.

CoBMeCTHasa feATe/IbHOCTb:

MOHMMATb M UCMOMb30BaTb  MpeuMyLlecTBa  KOMaHAHOW W
NHAVBUAYA/TbHOW paboTbl MpW peLleHnMn Y4ebHbIX 3afady, MpUHMMAaTb Uefb
COBMECTHOI [esTeNIbHOCTK, MNaHMPOBaTb OPraHn3aLmio COBMECTHOW paboThl,
pacnpeaensiTe BUAbl paboT, JOroBapuBaTbCs, 06CYyXKAaTb NPOLIECC U pe3ynbTar
paboTbl, 0606LLAaTE MHEHNS HECKONbKUX MOAEN;

y4acTBOBaTb B rPynnoBbIX popmax paboTbl (06CyXKaeHNA, 0OMEH MHEHWIA,
«MO3rOBble LUTYPMbI» W WHbIE), BbIMNOMHATL CBOK 4acTb pPaboTbl U
KOOPANHMPOBaTb CBOM AEACTBMSA C APYIrMMW 4YfieHaMy KOMaHAbl, OLEeHMBaTb



KayeCTBO  CBOEro BK/1aga B OOWMA  MPOAYKT MO KPUTEPUSM,
ChopmMynMpoBaHHbIM Y4aCTHMKaMu B3aMOENCTBUA.

NMPEAMETHDIE PE3YJIbTATDI

K KoHuy 10 Knacca 06y4yarowmines HayumnTes:
CBOOGOAHO OMepupoBaTb OCHOBHbLIMW TMOHATUAMU CTEPEOMETPUU MPU
peLleHnn 3a4a4y 1 NPoBeAeHUN MaTeMATUUYECKNX PaCCYyXXAEHWNA;
MPUMEHSATb aKCMOMbI CTEPEOMETPUUN U CIEACTBUA U3 HUX MPU PELLEHUN
reoOMeTpUYecKnx 3asauy;
KnaccuguumpoBaTtb B3aMMHOE PacrosioXxeHre npsMbIX B MPOCTPaHCTBE,
MIOCKOCTe B NPOCTPAHCTBE, NPSAMbIX U NJIOCKOCTEN B MPOCTPAHCTBE;
CBOGOAHO OnepvpoBaTb MOHATMAMM, CBSI3aHHbIMKM C  yrnamm B
MPOCTPAHCTBE: MeXAY MNPAMbIMU B MPOCTPAHCTBE, MeXAY MNPsSMON 1
M/I0OCKOCTbHO;
CBO6GOAHO OMepmMpoBaThb NOHATUAMM, CBA3AHHBLIMM C MHOTOrPaHHUKaMU;
CBOOGOAHO pacno3HaBaTb OCHOBHbIE BWAbl MHOrOrpaHHWKOB (Npu3ma,
nupammia, NPAMOoYrofbHbIiA Napannenenuneq, Kyo);
KnaccuuumMpoBatb  MHOrFOrpaHHuWKW, BblbMpas OCHOBaHWA A1
Knaccumkaumu;
CBOGOAHO OnepvpoBaTb MOHATMSAMM, CBSI3aHHBLIMW C  CEYEeHUEM
MHOrOrpaHHVKOB MNJIOCKOCTLHO;
BbINOMHATL  MapasifieNlbHoe,  LUEHTPalbHOE U OPTOroHaslbHOe
MPOEKTMPOBaHNE (UTYpP Ha MIOCKOCTb, BbIMOMHATL M300paXKEHUS
(Uryp Ha naocKocTu;
CTPOUTb  CEYEHUA  MHOrOrpaHHWKOB  Pa3/INYHbIMU  METOAAMMU,
BbIMO/HATL (BbIHOCHbLIE) TMJIOCKME YEPTEXM W3 PUCYHKOB MPOCTbIX
00BEMHBIX PUryp: BUJ, CBEPXY, COOKY, CHU3Y;
BbIYMC/NATL  NJIOWAAMN NOBEPXHOCTEM MHOrOrpaHHMKoB  (Mpu3sma,
nupammga), reoMmeTpuyeckmX Tes ¢ NPUMeHeHneM Hopmyr;
CBOOOAHO oOMnepupoBaTb MOHATUAMW: CUMMETPUS B MPOCTPAHCTBE,
LEeHTP, OCb M TMJ/IOCKOCTb CUMMETPUMU, LEHTP, OCb W MJIOCKOCTb
CUMMETPUM (pUrypbl;
CBOOGOAHO OnepvpoBaThb MOHATUAMM, COOTBETCTBYIOLLMMU BEKTOPaM U
KOOpAnHaTam B MPOCTPaHCTBE;
BbIMNO/HATL AENCTBUA HaL BEKTOpaMu;
pewwaTb 3afa4yn Ha [0Ka3aTe/IbCTBO MaTeMaTMyeCKMX OTHOLUEHWUA 1
Hax0oXAeHWe reoOMeTPUYECKMX BENIMUYNH, MPUMEHSAA N3BECTHbIE METOAbI



Mpu peLleHnn MaTemaTUyecKmxX 3afad MOBbILWEHHOrO M BbICOKOIO
YPOBHS CNOXHOCTH;
NMPUMEHATb NPOCTEMLLNE NPOrpaMMHble CPeAcTBa U 3/1EKTPOHHO-
KOMMYHWUKAUMOHHbIE CUCTEMbl MPU  PELUEHUN CTePeoMeTPUYECKUX
3ajavy;
N3B/eKaTb, NMpPeobpa3oBbIBaTb M MHTEPNPETMPOBATb WH(OPMALMIO O
MPOCTPAHCTBEHHBIX FEOMETPUYECKUX (urypax, NpeAcTaB/lieHHYHO Ha
uepTeXax u PUCYHKax;
MPUMEHATb  MOMYYEHHblE 3HAHUA Ha MNPaKTUKe: CpaBHMBATb U
aHa/IM3MpPOBaTh peaslbHble CUTYaUuUn, MPUMEHATL M3YYEHHbIE MOHATUS
B MpoLiecce MNOWCKa pPeLueHns maTteMaTUyeckn CchopMynmpoBaHHON
npo6/siembl, MOAENMPOBATL peasibHble CUTYaL MU Ha SA3blKe TeOMeTPUN,
nccnenoBaTb MOCTPOEHHbIE MoZenm C MCNO/Mb30BaHNEM
reOMeTPMYECKNX MOHATUA W Teopem, annapara aarebpbl, peluaTb
MpakTU4eckme 3afayn, CBA3aHHbIE C HaXOXAEHMEM TFeOMEeTPUYECKMX
BE/IMYVH;
MMETb MpeLCcTaBNeHnst 06 OCHOBHbIX 3Tanax pPa3BUTUS reoOMeTpUM Kak
COCTaBHOI YacTu (hyHAaMeHTa pasBUTUSA TEXHOOTWIA.

K KoHUy 11 K/iacca 06y4varowmines HayumnTes:
CBOOGOAHO OMnepupoBaTb MOHATUAMM, CBSA3aHHBLIMU C LUIMHAPUYECKON,
KOHMYECKON W CgepnyecKoin MOBEPXHOCTAMM, OOBACHATb CMNOCOObI
NosyYeHus;
onepupoBatb  MOHATUAMW, CBA3AHHLIMW C TenaMu  BpalleHus:
LUMINHAPOM, KOHYCOM, C(Hepoin 1 Lapom;
pacrno3HaBaTb Tefa BpalleHUs (UMAMHAP, KOHYC, cdepa M wap) u
00OBACHATL CNOCOOLI MOMYyYeHNA TeN BpaLleHns;
KaccunumpoBaTh B3avMHOE PacrosioXKeHve cepbl U NI0CKOCTY;
BbIYNCNATL BEMYUHBLI 3/1EMEHTOB MHOIOrPaHHUKOB W Ten BpaLleHus,
06BEMbI U M0LLaAN NOBEPXHOCTEN MHOMOTPaHHMUKOB U TeN BpalleHus,
reOMeTPUYECKNX TeN C NPUMeHeHeM (hopmyI;
CBOOOAHO OnepupoBaTb MOHATUAMM, CBA3AHHLIMW C KOMOUHALMAMU
Te/l BpaweHWs W MHOrOrPaHHWKOB: MHOFOrpaHHWK, BrMWUCaHHbLIA B
chepy 1 OMMCaHHbIN OKOJO chepbl, Chepa, BNMcaHHas B MHOrOrpaHHNK
VNN TENO BPaLLeHUs;
BbIYMC/NATL COOTHOLUEHMS  MeXAay N/owaisMn NnoBepxXHOCTeN U
06bEMaMu NoAo6HbIX Ten,



n306paxkatb n3yyaemble (Urypbl, BbIMOMHATL (BbIHOCHbLIE) MIOCKME
YEpPTEXN N3 PUCYHKOB MPOCTbIX 0OBEMHBLIX UIYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTL CeYeHUS TeN BpaLleHus;

N3B/EKaTb, MHTEPNPeTUpPOBaTb W MNpPeobpasoBbiBaTb WH(OPMALMIO O
MPOCTPAHCTBEHHbLIX TFEOMETPUYECKMX (urypax, npeAcTaB/ieHHY0 Ha
yepTexXax v PUCYHKaX;

CBOOGOAHO OMepurpoBaTh NOHATUEM BEKTOP B NMPOCTPAHCTBE;

BbINO/IHATL OMepauny Haf BEKTOpamu;

3a/iaBathb MI0CKOCTb YPaBHEHVEM B ieKapTOBOW CUCTEME KOOPANHAT;
pewarb reoMeTpUYeckre 3afayvM Ha BblUWUCIEHVE YII0B  MeXay
MPAMbIMKA U MIOCKOCTAMMW, BbIYUC/IEHNE PACCTOAHWUIA OT TOYKM [0
MIIOCKOCTW, B LEMOM, Ha MPUMEHEHMEe BEKTOPHO-KOOPAMHATHOIO
MeTo/a Npu peLleHuu;

CBOOGOAHO OMnepupoBaTb MOHATUAMMW, CBA3AHHLIMW C ABWKEHUEM B
NPOCTPaHCTBE, 3HaTb CBOMCTBA [ABVKEHWA;

BbIMO/IHATL M300pPaXKEHNS MHOTOTPaHHWUKOB W Tesl BpalleHus npu
napasnenbHOM MepeHoce, LUEHTPaslbHOW CUMMETPUK, 3epKasibHOM
CUMMETPUW, NP NOBOPOTE BOKPYT MPAMOiA, Npeobpa3oBaHns NoLobus;
CTPOWUTb CEYEHUS MHOTFOrpaHHWKOB W Ten BpalleHUs: CeYeHMS
uMnuHgpa (napanniesibHo U NeprneHanKyNspHO OCK), CeYeHMsI KOHyca
(napannenbHble 0OCHOBAaHUIO U MPOXOAALLME Yepe3 BEPLUNHY), CeUYEHMS
Lapa;

MCNONb30BaTb METOAblI MOCTPOEHUA CEYEHWIA: METOL CnefoB, MeTOo[
BHYTPEHHEr0 MPOEKTMPOBaHNSA, METOA, NepeHoca CEKYLLEN NIOCKOCTY;
[0Ka3bIBaTb FreOMETPUYECKINE YTBEPXKAEHUS;

MPUMEHATb reOMeTPUYeCKne (hakTbl A5 PeLleHNs CTeEPeOMETPUYECKIMX
3afa4, npeanosaratolmx HeCKO/IbKO LIaroB PeLUeHUsi, ecin yCrioBuS
NMPUMeHEHNS 3aiaHbl B ABHOW U HESIBHOMN popMme;

pelwartb 3afa4n Ha [0Kas3aTe/IbCTBO MaTeMaTUYeCKUX OTHOLLUEHWIA W
Hax0oXAeHWe reOMeTPUYECKNX BENINUNH;

MPUMEHATb nporpaMmmHble cpeacTtsa 7 3/IEKTPOHHO-
KOMMYHVKALMOHHbIE CUCTEMbl TMPU  PELUEHUMN CTEPEOMETPUYECKMX
3ajavy;

MPUMEHATb  MOJMIyYeHHble 3HAHWA Ha  MpakTWKe: CpPaBHMBATD,
aHa/IM3MpoBaTb W  OLEHMBATb peasibHble  CUTyauuun, MPUMEHATb
N3yYeHHble NMOHATUSA, TeOPeMbIl, CBOCTBA B MPOLECCE NOMCKA PeLleHus
mMaTemaTtuyeckun  chopmynmMpoBaHHOM  MPO6sieMbl,  MOAENMPOBaThH
peasibHble CUTyauun Ha S3blKe reoOMeTpun, UCCNefoBaTb MOCTPOEHHbIE



MOJENN C WCNO/Mb30BAaHMEM TEOMETPUUYECKMX MOHATUIA U TEeOopeM,
annapaTta anre6pbl, pewaTb MPaKTUYeCKMEe 3afaun, CBS3aHHble C
HaxX0X/eHNeM reOMETPUUYECKUX BENTNUNH;

MMeTb NPEeACTaB/EHNsI 06 OCHOBHbIX 3Tanax PasBUTUS FEOMETPUM Kak
COCTaBHO yacTu (hyHAameHTa pa3BUTMS TEXHO/NOTUIA.



TEMATUYECKOE NJ1IAHNPOBAHWE

10 KJ/TACC
Ne | HawmeHosaHue pasgenos | KonnyecTso vacos ANEKTPOHHbIE (LNPPOBbIE)
n/ | nTem nporpammb Bcero KOHTpO/IbHbIE MpakTunyeckme obpasoBaTe/ibHbIe Pecypchbl
n paboTbl paboTbl
1 BBefieHVe B CTEPEOMETPUID 23 1 0
5 B3anMHoe pacnonoxxeHuve 6 1 0
NPAMbIX B MPOCTPAHCTBE
MapannenbHOCTb NPAMBIX U
3 MI0CKOCTEN B 8 0 0
npocTpaHCcTBe
MepneHAnKYNApHOCTb
4 NPAMbIX U NIOCKOCTEN B 25 0 0
npocTpaHCcTBe
YT nbl N paccTosHuA 16
MHororpaHHuKM 7
BeKkTopbl B NpoCTpaHCTBe 12
8 [MoBTOpeHMeE, 0606u.|,eHTe n 5 ) 0
cucTeMaTm3aLms 3HaHWUiA
OBLLUEE KOJIMYECTBO 102 5 0
YACOB MO NPOrPAMME




11 KNTACC

HanmeHoBaHuMe
pasgenoB 1 TeM
nporpamMmbl

No
n/n

KonnyecTtso yacoB

Bcero

KOHTpPO/bHbIE
paboTbl

lNMpaKTnyeckue
paboTbl

ANeKTPOHHbIE (LNPPOBbLIE)
obpaszoBaTe/ibHble pecypcebl

AHaIMTNYecKas
reomMeTpus

15

MoBTOpEHME,
0606LLeHMe ©
cuctemaTusaums
3HaHWM

15

O0ObEM
MHOrOrpaHHMKa

17

4 Tena BpaLLeHns

24

Mnowaan
NMOBEPXHOCTUN U

06bEMBI KPYT/bIX
Ten

6 [BuxeHns

MoBTOpEHME,
0606LLEeHME 1
cuctemaTusaums
3HaHWM

17

OBLWEE KOJIMYECTBO
YACOB IO
NMPOIrPAMME

102




MPOBEPAEMBbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHUA
OCHOBHOW OBPA30OBATE/IbHOW MPOIrPAMMBbI

10 KJTACC
Koz
nposepsiemM lMpoBepsieMble NpPeaMETHbIE Pe3y/ibTaTbl 0CBOEHMSI OCHOBHOW 06pa3oBaTe/IbHON NporpamMmb|
oro cpeaHero o6uiero o6pasoBaHus
pesynbTarta
7 ["'eomeTpus

71 OI'IGpI/IpOBaTb MOHATUAMW: TOYKa, NMpAMas, NI10CKOCTb

MPUMEHSATb aKCMOMbI CTEPEOMETPUM W CNEACTBSA U3 HIX MPY PeLLeHNN
72 | reoMeTpUYECKMX 33734

OnepupoBaTh NOHATVUAMM: NapanNeNbHOCTb U NepreHANKYISPHOCTb
73 | npAMbIX 1 MNOCKOCTeVA

KnaccugmumposaTb B3aMHOE PacnosioXXeHme NpsmMbIX U NI0CKOCTEN B
74 | npocTpaHcTBe

OneprpoBaTh MNOHATUAMU: ABYTPaHHbI/A Yron, rpaHn ABYrpaHHOro yrna,
75 pe6po ABYrpaHHOrO yrna, MMHeVHbIA Yron AByrpaHHOro yrna,
rpagycHas Mepa ABYrpaHHOro yrna

OI'IGpI/IpOBaTb MOHATUAMW. MHOTIOrpaHHuK, BbII'IyKJ'IbII7I n HEBbIﬂyKﬂbIVI
7.6 MHOrorpaHHuK, aneMeHTbl MHOIorpaHHWKa, npaanbelﬁ
MHOrorpaHHuK

Pacro3sHaBaTb OCHOBHbIE BI/bl MHOTOrPaHHIKOB (MpamMmaa, nprsma,
77| npamMoyronbHbIN napannenenunes, Ky6)

KnaccnuymposaTe MHOrOrpaHH1KM, BbloMpasi OCHOBaHMS AN
Knaccupmkaumm (BbinyKsible U HEBbIMYK/Ible MHOTOrpaHHNKW,
1.8 npaBu/bHblE MHOrOrpaHHUKK, NPSMbIE Y HAK/IOHHbIE NMPU3MbI,
napansenenunespl)

7.9 OnepupoBaTh NOHATUAMU: CeKyLLas NNOCKOCTb, CEUYeHNEe




MHOlorpaHHMKoB

7.10

OG6BACHATH NPUHLIMMbLI NOCTPOEHUS CEYEHUIA MHOTOrPaHHMKOB,
1CMNO/Mb3ys MeTOA CNefoB

7.11

CTpouTb CeYEHUSA MHOTOrpaHHWKOB METOAOM CNef0B, BbIMOMHATD
(BbIHOCHbIE) MNOCKME YepTEXN N3 PUCYHKOB MPOCTbIX 00 bEMHbIX
(uryp: Bug ceepxy, cboky, CHMU3Yy

7.12

PeluaTb 3a4a4n Ha HaX0X/eHNe reoMeTPUYECKNX BEMIMYMH MO
obpasuam Uy anropuTMam, NPUMEHSS U3BECTHbIE aHAIUTNYECKUNE
METOAbI NPV PeLeHN CTaHAAPTHbIX MaTeMaTUYECKMX 3ada4 Ha
BbIUVC/IEHNE PACCTOSHWIA MEXAY ABYMS TOUKaMU, OT TOUKM 10 NPSIMOIA,
OT TOYKM [I0 NNOCKOCTM, MEXAY CKPELLMBAOLLMMMUCS NPSIMbIMYA

7.13

PeluaTb 3a4a4n Ha HaX0X/eHNe reOMeTPUYECKNX BEMIMYMH MO
obpasuam Uy anropuTMam, NPUMEHSS U3BECTHbIE aHAIUTNYECKME
METO/bl NPV PeLeHNN CTaHAAPTHbIX MaTeMaTUYeCKMX 3a1ay Ha
BbIUYVC/IEHWE YT/IOB MEX/Y CKPELLMBAIOLLMMUCS MPSMbIMUA, MEXIY
NPSIMOVA 1 NNOCKOCTbI, MEXAY NNOCKOCTAMMU, ABYIPaHHbIX Yr/10B

7.14

Bbluncnate 06bEMBI U MNOWAAN NMOBEPXHOCTEN MHOTOTPaHHNKOB
(npu3ma, nnupammaa) ¢ NpUMeHeHnemM opmy i, BbIYUCNATb
COOTHOLLIEHUNA MeXAY nnowagaMmn noBepxHocTein, 06bEMamMm
MOA06HBIX MHOFOrPaHHNKOB

7.15

OnepnpoBaTh MNOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
M0CKOCTb CUMMETPUM, LIEHTP, OCb M NIOCKOCTb CUMMETPUN (UTYpbI

7.16

3BnekaTb, Npeobpa3oBbIiBaTb Y UHTEPMPETMPOBATL MHBOPMALIMIO O
MPOCTPAHCTBEHHbIX FEOMETPUYECKMX (Mrypax, NpeacTaB/eHHYHO Ha
YepTeXax U PUCYHKax

7.17

MpUMEHSTb TeOMeTPUYECKME (DaKTbl ANS PELLEHMS CTEPEOMETPUYECKUX
3afay4, NpeAnoiarakoLLyMx HeCKOMbKO LLAroB peLleHus, ecin ycnoBus
MPVYMEHeHNs 3aflaHbl B ABHOM hopme

7.18

MpUMeHsTb NPOCTeLLMe NPOrpamMMHbIE CPEACTBA U 3NEKTPOHHO-




KOMMYHWKaLMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX
3a/ay
MprBOANTL NPUMEPBI MaTEMATUYECKNX 3aKOHOMEPHOCTEN B NPUPOJE U
719 | u3Hu, pacnosHaBaTb NPOSB/EHIE 3aKOHOB reOMETPUM B UCKYCCTBE
[MpUMEHSATL NONYYEHHbIE 3HAHMA Ha MPaKTMKe: aHaIM3MPoBaTh
peasibHble CUTYaUUKN N MPUMEHATb N3YUYeHHbIe MOHATUA B NMpoLecce
NMOMCKa pPeLLeHnst MaTemMaTyeckn chopMyiMpoBaHHON NPobnemsl,
720 MOZeNMpoBaTh peasibHble CUTYaUMN Ha Si3blKe reOMEeTPUM, UCCNef0BaTb
NMOCTPOEHHbIE MOENN C UCNO/Ib30BAHMEM Fr€OMETPUYECKNX MOHATUIA U
TeopeM, annapaTa anrebpsbl, pewarb NPakTUYeCKMne 3aayun, CBA3aHHbIe
C Hax0XKaeHnem reoMeTPUYECKNX BENNYUH
11 K/1ACC
Kog
npoBepsem MpoBepsieMble NpeaMeTHbIe pe3ybTaTbl 0CBOEHUSA OCHOBHOWM 06pa3oBaTe/ibHOM NpPorpamMmmbl
oro CpeaHero o6uero obpasoBaHust
pesynbrara
6 ["eomeTpus
OnepupoBaTb MOHATUAMMW: LATMHAPUYECKas NMOBEPXHOCTb,
06pasytoLume UUIMHAPUYECKOWN MOBEPXHOCTU, LNINHAP, KOHNYECKaS
6.1 NMOBEPXHOCTb, 06pa3ytoLL e KOHNYECKO MOBEPXHOCTU, KOHYC,
cthepmyeckas NOBepPXHOCTb
6.2 Pacno3HaBaTtb Tena BpaLleHns (WMnnHap, KOHYC, cdepa v wap)
63 OOBBACHATL CNOCOObLI NONYYEHNS TeN BPaLLEHNS
6.4 Knaccugmumposatb B3aMHOE pacnosioXXeHme cdepbl 1 MI0CKOCTU
OnepupoBaTtb MOHATUAMM: LLIAPOBON CErMEHT, OCHOBaHME CErMeHTa,
65 BbICOTa CErMeHTa, LLIAPOBOWA C/0I, OCHOBaHMe LIapoBOro €108, BbiCOTa
LLIAPOBOIO C/10$, LLIApOBOM CEKTOP
6.6 BbluncnaTe 06bEMBI 1 MNOLLAAN NOBEPXHOCTEN TeN BPaLLeHus,




reOMeTPUYECKUX TeN C NPUMEHEHNEM (hopMyn

OnepupoBaTtb MOHATUAMMW: MHOTOrpaHHUK, BNUCaHHbIN B Cepy u
OMucaHHbI 0KOJO cepbl, cthepa, BNMcaHHasA B MHOTOrpaHHNK Uu

6.7
Te/sI0 BpaLLleHuns
BblunciATb COOTHOLLEHNSA MEXAY M0LAaAAMM NOBEPXHOCTEN U
68 | o6bEMaMK NOJOGHbBIX Ten
306paxaTb n3yyaemble PUrypbl OT PyKu 1 ¢ NPUMEHEHNEM NMPOCTbIX
69 | YepTE&XHbIX MHCTPYMEHTOB
BbINOMHATL (BLIHOCHBIE) N/IOCKME YEPTEXM N3 PUCYHKOB NPOCTbIX
6.10 00BEMHBIX PUryp: BUL CBEPXY, COOKY, CHN3Y; CTPOUTbL CEYEHWUA TeN
BpaLLleHuns
3Bnekatb, MHTEPNpPeTMPOBaTh 1 NPeobpasoBbIBaTb MHHOPMALMIO O
6.11 MPOCTPAHCTBEHHBIX FrEOMETPUYECKUX (Inrypax, NPeAcTaBIeHHYHO Ha
uepTeXax N PUCYHKax
[MpYMEHATb reoMeTprYecKme PaKTbl 419 PELLEHNSA CTEPEOMETPUYECKIUX
6.12 3afa4, npeanosaraowmnx HeCKOMbKO LIaroB PeLLeHns, ecin ycrnoBus
NMPUMeHeHNs 3aiaHbl B ABHOW hopme
6.13 OnepvpoBaTb MNOHATUEM: BEKTOP B NMPOCTPaHCTBE
BbINOMHATL JeCTBUA CNIOXEHNA BEKTOPOB, BblUMTaHWSA BEKTOPOB U
614 | YMHOXEHUs BEKTOPA Ha YMC/IO, OOBACHATbL, KAKUMU CBOWCTBAMM OHY
obnagarot
6.15 MpyMeHATb NPaBuIo Napannenenunesa npu C0XKeHNY BEKTOPOB
OneprpoBaTb NOHATUAMM: 1eKAPTOBbI KOOPAMHATLI B MPOCTPaHCTBE,
BEKTOP, MOAY/lb BEKTOpPA, PaBeHCTBO BEKTOPOB, KOOPANHATbI BEKTOPA,
6.16 | yron mexxay BeKTOpamMu, CKaNiPHOE NPOM3Be/eHe BEKTOPOB,
KON/IMHEeapHbIe 1 KOMMNJ/IaHapHbIe BEKTOPbI
6.17 HaxoauTb CyMMy BEKTOPOB U MPOU3BEAEHNE BEKTOPA HA YNC/O, YroJ

MEX/y BEKTOpaMU, CKaJIAPHOE NPOW3BEAEHNE, PacKablBaTb BEKTOP MO




[BYM HEKO/IIMHEaPHbIM BEKTOPaM

6.18

3afaBaTh NIOCKOCTb YPaBHEHWEM B [IEKAPTOBOW CUCTEME KOOPAUHAT

6.19

PeluaTb NpocCTelilne reoMeTpMYecKme 3a1aum Ha NPUMEHeHNE
BEKTOPHO-KOOPAMHATHOro MeToia

6.20

PelLiaTb 3341 Ha j0Ka3aTeNIbCTBO MAaTEMATUYECKMX OTHOLLEHI 1
HaX0X[ieHNe reoMeTPUYECKX BENIMYMH MO 06pasLaM Uam anropuTmam,
MPVMEHSAA N3BECTHbIE METO/bI NPN PELLEHNMN CTaHAAPTHbIX
MaTeMaTU4ecKnx 3aaad

6.21

MpUMeHSTb NPOCTeNLLIMe NPorpaMMHbIE CPeACTBA U ANEKTPOHHO-
KOMMYHMWKaLOHHbIE CUCTEMbI NPY PELLEHNN CTEPEOMETPUYECKMX
3afau

6.22

Mp1BOAMTL NPUMEPbI MaTeEMATUYECKNX 3aKOHOMEPHOCTEN B NPUpo/e 1
KW3HW, pacno3HaBaTb NPOSB/EHNE 3aKOHOB FEOMETPUM B UCKYCCTBE

6.23

MpUMEHSTb NOMYYEHHbIE 3HAHUSA HA MPaKTUKE: aHaM3MPoBaTh
peanbHble CUTYaLUK 1 MPUMEHSTb U3YUYeHHbIE MOHATUSA B NpoLiecce
MOMCKa pPeLLIeHMs MaTeMaTUecKn CthopMynnMpoBaHHO! NPo6eMsl,
MO/E/IMPOBATh PeaslbHble CUTYaLMMN Ha A3blKe FeOMETPUN, UCCNEA0BaTh
MOCTPOEHHbIE MOZENN C UCMOMb30BAHNEM FEOMETPUUECKMX MOHATUI 1
Teopem, annapata anrebpbl, peLlaTb NPaKTUYecKMe 3a1a4un, CBS3aHHbIE
C HaX0XAEHVEM reOMETPUYECKNX BENNYNH




NMPOBEPAEMBbBIE 3J/IEMEHTbI COOEP>XAHUA

10 K/TACC

Koz

MpoBepsieMblii 371EMEHT COAePXKaHUSA

7

"eomeTpusa

7.1

OCHOBHble MOHATUA CTepeoMeTpun. Touka, nNpsMas, MNAOCKOCTb, MPOCTPAHCTBO.
MoHATUE 06 aKCMOMATNYECKOM MOCTPOEHUN CTEPEOMETPUM: aKCMOMbI CTEPEOMETPUMN 1
CNeACTBUS N3 HUX

7.2

B3aMHOe pacnofioXXeHue NpsiMbIX B MPOCTPAHCTBE: NepeceKarolmecs, napanie/bHble
1 CKpeLLVBatoLLyecs NpsamMble. MapannensHoCTb NMPSMbIX U NIOCKOCTEN B MPOCTPaHCTBE:
napannenbHble  MpsMble B MPOCTPAHCTBE,  NAapaNeNbHOCTb  TPEX  MPAMBIX,
napannefbHoCTb MPSIMOIA M NNOCKOCTU. YT/bIC COHANpaBNeHHbIMI CTOPOHAMMU, Yo/
MeXay npsAMbIMA B MPOCTPaHCTBe. [apannenbHOCTb MNIOCKOCTE: MapannenbHble
MAOCKOCTW, CBOICTBA MapannenbHbIX MA0CKOCTeR. [MpocTeiilume NpPoCcTpaHCTBEHHbIE
(mrypbl Ha NNOCKOCTK: TETPa3Ap, Ky6, napannenenvnes, NOCTPOEHME CeYeHUIA

7.3

MepneHAMKYNSpPHOCTb  MPAMOA M MAOCKOCTW:  MeprneHANKYNsApHble MpsMble B
MPOCTPaHCTBe, MPAMbIE Mapanne/ibHble U NepPneHANKYNsSPHble K NAOCKOCTW, MPU3HaK
nepneHAVKYNSAPHOCTA NPSIMOIA 1M NIOCKOCTW, Teopema O MPAMOV NepneHAnKYNspHOi
MAOCKOCTU. YT/bl B MPOCTPAHCTBE: Yroa MeXAy MPSMOi U MNOCKOCTbH, ABYrpaHHbI
Yron, NMHeRHbIA yron AByrpaHHOro yrna. MepneHamKynsap U HaknoHHble: PaccTosHME
OT TOYKM A0 MAOCKOCTW, pacCTOsHME OT MPSIMOI 40 NIOCKOCTM, NPOEKUMSt PUrypbl Ha
NNOCKOCTb. [MepneHAMKYNSAPHOCTb MIOCKOCTER: MpuU3HaK MNeprneHAMKYNSPHOCTU ABYX
NIOCKOCTEN. Teopema 0 TPEX NepneHanKynspax

7.4

MOHATME MHOrOrpaHHMKa, OCHOBHbIE 3/1eMEHTbl MHOFOrpaHHWKa, BbINYK/ble 1
HEBbIMYK/ble MHOFOrpaHHUKM, pa3BépTKa MHOrorpaHHuka. [lpusma: n-yronbHas
NpW3ma, rpaHn 1 OCHOBaHMSA NPU3MbI, NPsSIMast U HaKNOHHas NPYU3MbI, GOKOBas 1 MO/Has
MOBEPXHOCTb MpU3Mbl. Mapannenenvnes, NPAMOYro/bHbIA Napannenenunes u ero
cBoiicTBa. Mupamuga: n-yronibHas nNupamuaa, rpaHy 1 0CHOBaHMe Npammppl, 60KoBas
M NOMHas MOBEPXHOCTb MUPamMKibl, NPaBUIbHAs WU YCEUYEHHas MupaMuaa. SNeMeHTbI
npusMbl M Nupamuipl. paBuibHble  MHOTOrPaHHWKMW:  MOHSATUE  MPaBW/ILHOIO
MHOFOrpaHHWKa, MNpaBW/bHas Mpu3Ma W NpaBWIbHas NUpamMuia, MpaBu/bHas
TpeyronbHas nupammnaa v NpPaBUbHbLIA TeTpasap, Ky6. MpeacTtaBneHne 0 NpPaBUIbHbBIX
MHOrOrpaHHMKax: OKTasap, A0AeKasap W mkocasap v apyrue CeyeHus npusMbl K
nupaMugpl

7.5

CrMMeTpua B NMPOCTPAHCTBE: CUMMETPUA OTHOCUTE/NIbHO TOYUKMU, ﬂpFIMOVI, MAOCKOCTW.
ONeMeHTbI CUMMETPUN B nmpaMmmaax, napannenennnenax, npaBUbHbIX
MHOTOrpaHHUKax

7.6

BblunCNieHMe 3/1EMEHTOB MHOFOTPaHHUKOB: pE6pa, AvaroHanu, yrabl. [lnowaas
GOKOBOIi MOBEPXHOCTW U MOJHOI MNOBEPXHOCTM MPSAMOVA NPY3MbI, NOLAAL OCHOBaHUA,




TeopemMa 0 60KOBOV MOBEPXHOCTY NPAMOIA NpuaMbl. Mnowaab 6OKOBOW MOBEPXHOCTU U
MOBEPXHOCTWN MpPaBU/IbHOM NUpaMuAbl, Teopema O MOLWAaAN YCEYEHHON nupammngpl.
[MoHATME 06 06bEMe. OO6BLEM NUpamubl, MPU3MbI

7.7

Mopo6Hble Tena B mMpocTpaHcTBe. COOTHOLLEHMSI MeXAy MNAoLaasmMy NOBEPXHOCTEN,
06bEMaMM NOJOOHLIX Ten

11 KNACC

Koz

MpoBepsieMblii 31EMEHT COAePXKaHMs

6

"eomeTpua

6.1

LinnuHapunyeckas NOBEPXHOCTb, 06pasytoLLne LMIMHAPUYECKO NMOBEPXHOCTM, OCh
UMIMHAPUYECKOI MOBEPXHOCTU. LIMNMHAP: OCHOBaHWUS 1 GOKOBasi MOBEPXHOCT,
06pa3yoLLas 1 ocb, NAOLAAL GOKOBOW 1 MOMHOI NOBEPXHOCTY

6.2

KoHMueckasi MOBEPXHOCTb, 006pasytolyie KOHWYECKO/ MOBEPXHOCTM, OCb W
BEpLUMHA KOHUYECKOI NOBepPXHOCTW. KOHYC: OCHOBaHME 1 BepLUMHA, 06pa3ytoLLias
M 0OCb, nnouwagb 6GOKOBOM 1 MOMHON MOBEPXHOCTW. YCEUEHHbI KOHYC:
06pa3syHoLLe 1 BbICOTa, OCHOBAHMSA 1 6OKOBAasi MOBEPXHOCTb

6.3

Cdhepa v LIap: LUeHTp, paguyc, AMameTp, NioLaib NoOBePXHOCTM cdepbl. B3arMHoe
pacnosioXeHve cepbl 1 MIOCKOCTU, KacaTeNbHasi NMNoCKOCTb K cdepe, nolaab

cthepbl

6.4

306paxxeHmne Ten BpaLeHns Ha NI0CKOCTW. Pa3BépTKa UMAMHAPA U KOHYCa

6.5

KombuHauum Ten BpalleHMss U MHOrorpaHHUMKOB. MHOrOrpaHHuK, OMWCAaHHbIN
0KO0/10 chepsbl, chepa, BNMCaHHasA B MHOrOrpaHHUK, Un Teno BpaweHns

6.6

MoHATMe 06 06bEMe. OCHOBHbIE CBOICTBA 06BLEMOB Ten. Teopema 06 06bEME
NPAMOYrofibHOro Napannenenunefa W cneactems u3 Heé. OObEM LMANHAPA,
KoHyca. O6bEM Luapa v niowaas chepbl

6.7

MogobHble Tena B mpocTpaHcTBe. COOTHOLLEHWMS  MeXay — Nowagsmu
MOBEPXHOCTE, 06bEMaMU NOAOGHbIX Ten

6.8

CeueHuss uunuHApa (napannenbHo M NeprieHAMKYNsSPHO OCKM), CEYEHUst KOHyca
(napannenbHoe 0CHOBAHWMIO U NPOXOASLLEe Yepes BePLLUKHY), CeYeHMs Lwapa

6.9

BekTop Ha NIOCKOCTM M B MpoCTpaHcTBe. CIOXKEHME U BblUMTaHME BEKTOPOB.
YMHOXeHMEe BEKTOPa Ha uMc/o. PasfioXeHne BEKTOPa Mo TPEM HEKOMMIaHapHbIM
BekTOpam. [MpaBWno napannenenunefa. PelueHue 3afay, CBf3aHHbIX C
NPUMEHEHNEM NPaBWN AeACTBUIA C BEKTOPaMU

6.10

MpsAMOyronbHas cuCTeMa KOOpAMHAT B MPOCTPaHCTBE. KoopauHaTbl BEKTOpA.
MpocTeiilume 3agauynm B KOOpAMHaTax. Yron mexay BekTopamu. CkanspHoe
Npov3BeAeHNEe BEKTOPOB. BbluMcneHWe YrioB MeXay NpsMbIMA 1 NIOCKOCTAMM.
KoopAnHaTHO-BEKTOPHbI METOZ, NPU PeLLEHNI TeOMETPUYECKMX 3aauy




NMPOBEPAEMBbBIE HA ET'2 IO MATEMATUWKE TPEBOBAHUVA K
PE3Y/IbTATAM OCBOEHUA OCHOBHOW OBPA3OBATE/IbHOW
NMPOIrPAMMBI CPEAHETI O OBLUEIO OBPA3OBAHUA

Kopg
npoBepsieM
oro
TpeboBaHW
A

MpoBepsieMble TPe6OBaHMA K NPeAMeTHbIM Pe3y/ibTaTaM 0CBOEHUS OCHOBHOIA
o6pa3oBaTe/ibHOl NporpaMMbl CpeaHero o6Lero 06pasoBaHus

BnageHve meTogamy A0Kas3aTenbCTB, afiropuTMamy pelleHnst 3ajad; ymeHume
(hopMynuMpoBaTb M ONEpMPOBaTb MOHATUAMW: ONPeAeneHne, akcuoma, Teopema,
CNefAcTBMe, CBOMCTBO, NPW3HaK, [0Ka3aTe/lbCTBO, PaBHOCUIIbHbIE (VOPMY/IMPOBKY;
NPUMEHATb  UX; YMEHMe (opmynMpoBaTb 00paTHOE W MPOTMBOMOMOXHOE
YTBEPXK/AEHNE, NPUBOANTL MNPUMEPbI U KOHTPNPUMEPbLI, WMCMNONb30BaTb METOA
MaTEMaTMUECKOM WMHAYKUMKW, NPOBOAUTb [0Ka3aTe/lbHblE PAaCCYyXAEeHUs Mnpu
PEeLIeHNN 3adad, OLIEHMBATb /IOFMYECKYH) NPaBUMbHOCTb PaCCYyXAEHWIA; YMeHue
onepuvpoBaTb  MOHATUAMW:  MHOXECTBO,  MOAMHOXECTBO, OnepauuMm  Hapg
MHOXXECTBaMU; YMEHWME MCMOMb30BaTb TEOPETMKO-MHOXECTBEHHbIV annapaT Ans
OMncaHNsa peasibHbIX MPOLECCOB U SBNEHUI U NPU PeLLeHnN 3adad, B TOM YUCE U3
APYrnx Y4ebHbIX MPeaMEeTOB; YMEHMe OnepupoBaTb MOHATUAMMW: rpad), CBA3HbINA
rpad, AepeBo, UMK/, rpad Ha na0OCKOCTW; YMeHWe 3aaaBaTb M OMUCbIBaTb rpadbl
pasnMyHbIMK Crocobamu; NCMo/b30BaTh Fpadbl NPY PeLeHnN 3aaad

YMeHVe onepupoBaTb MOHATUAMU: HaTypasibHOe YMC/O, LieNloe YMC/o, CTEMeHb C
LleNIbIM MoKa3aTenemM, KOpeHb HaTypasibHON CTEMeHW, CTeneHb C pauyOHa/bHbIM
rnokKasaTenem, CTeneHb C AENCTBUTENbHBIM MOKasaTeneM, Norapugm ymcna, CUHyc,
KOCWHYC M TaHreHC NpPOW3BOMIbHOIO YMCMa, OCTaTOK MO MOAYM0, paunoHanbHOe
4yncno, NppaLoHabHOE YMCI0, MHOXECTBA HATYPa/ibHbIX, LE/bIX, paLOHa/IbHbIX,
OEACTBUTENbHbIX  YMCEN, YMEHWe  WCMOMb30BaTb  MPU3HAKW  AENUMOCTH,
HaUMeHbLUWIA 06LLMIA AeNNTeNb 1 HaMMEHbLLIEe 06LLee KpaTHOe, anropuTm EBknnga
NPy pelleHnn 3afay; 3HAKOMCTBO C Pa3/IMUHbIMK MO3ULMOHHLIMU CUCTEMAMM
CYUMCNEHNS; YMEHME BbIMOMHATL BbIYMC/IEHME 3HAYEHWU W MNPeobpa3oBaHus
BbIPXKEHUA CO  CTeneHAMW W norapudmamun, npeobpasoBaHMst  APO6GHO-
paLMOHabHbIX BbIPaXKEHMWIA; yMeHMe onepupoBaTb MOHATUAMU:
nocnefoBaTeNbHOCTb, apuMETMYECKasi MPOrpeccus, reomeTpuyeckas nporpeccus,




0eCKOHeYHO YyOblBaloLlass reomMeTpuyeckas MpPOrpeccus; YyMeHWe 3afaBaTb
nocnefoBaTe/lbHOCTU, B TOM YMC/IE C NMOMOLLbIO PEKYPPEHTHBLIX (HOPMY/; YMeHue
ornepupoBaTb MOHATUAMMU: KOMIMIEKCHOE YWUCNO0, COMPSXEHHbIE KOMM/IEKCHbIe
ynucna, MOAyNb WU aprymeHT KOMMJIEKCHOrO umcna, popma 3anmcu KOMIMIEKCHbIX
yncen (reometpuyeckas, TPUrOHOMETPMYECKas W anrebpavyeckas); yMeTb
NPOV3BOANTL apUPMETMUECKME AEACTBUSA C KOMMIEKCHLIMI YMCaMun; NPUBOANTb
NMpUMepPbI NCMONb30BaHUS KOMMJIEKCHBIX YMCE/T; ONepupoBaTh NOHATUAMMU: MaTpuULA
2%2 1 3%3, onpeaennTenb MaTpuLbl, FEOMETPUYECKUIA CMbICN ONPeAennTens

YMeHve  onepupoBatb  MOHATUAMMW:  pauMOHa/IbHble,  MPpPaLMOHasIbHBbIE,
rMokKasaTe/bHble, CTeNeHHble, SI0rapuPMUUeckme, TPUroHOMEeTPUYECKNE YpaBHEHUA
W HepaBeHCTBa, WX CUCTEMbI; YMEHWe OrnepupoBaTb MOHATUAMMU: TOX[AECTBO,
TOXJECTBEHHOe Npeobpa3oBaHyie, YpaBHEHME, HEPaBEHCTBO, CUCTEMA YPaBHEHUIA 1
HepaBeHCTB, PaBHOCU/IbHOCTb YPaBHEHWI, HEPABEHCTB M CUCTEM; YMeHWE peLuaThb
YPaBHEHWS, HEPaBEHCTBA W CUCTEMbl C MOMOLLbIO Pa3/IMyHbIX NPUEMOB; peLlaTb
YpaBHEHUS, HepaBeHCTBA M CUCTEMbl C MNapameTpoM; MPUMEHATb YpPaBHEHWS,
HepaBeHCTBa, WX CUCTEMbl A1 peLUeHWUs MaTeMaTUyecKMxX 3afay W 3afjady u3
pasINyHbIX 061acTell HayKn U peasibHOMN XXU3HM

YMeHve ornepupoBatb NMOHATUAMU: (DYHKLMSA, YETHOCTb (DYHKLMK, NEPUOANYHOCTb
(DYHKUMKW, OrpaHUYeHHOCTb (YHKUUW, MOHOTOHHOCTb (DYHKLUMKM, 3KCTpEMyM
(hYHKUMK, HambosMbluee W HaUMeHblUee 3HaYeHUs (QYHKUMM Ha MPOMEXYTKe,
HenpepbiBHas (PYHKUMS, acuMNTOTbl rpaduka (yHKUMK, nepBas W BTOpas
NPon3BoAHas (PYHKUMMW, FEOMETPUYECKUA U (PU3UYECKMIA CMbICT MPOU3BOLHOM,
nepBoobpasHasi, onpeaenéHHbI UHTErpan; yMeHne Haxo4uTb acUMMTOTbI Fpaduka
(hYHKUMN; YMEHME BbIYUCNATL MPOU3BOAHbIE CYMMbI, NPOW3BELEHNS, YAaCTHOIO U
KOMMO3NLMM (PYHKLMIA, HAXOAUTL YpaBHEHMe KacaTeNbHOW K rpaduky QyHKLUK;
YMEHME HaxX041Tb MPOM3BOAHbIE 3/1EMEHTAPHbIX (YHKLUWIA; YMEHUe UCNO/b30BaTb
MPON3BOLHYHO 41 UCCNEeLOBaHNSA PYHKLMIA, HAXOAUTL HaMBO/bLLME N HAUMEHbLLNE
3HaYeHNs (PYHKLWIA; CTPOUTb rpadrkM MHOIOY/IEHOB C UCMO/b30BaHNEM arnapaTta
MaTeMaTUYeCKoro  aHanm3a;, MpUMEHSTb  NPOM3BOAHYID AN HaXOXAeHUs
Han/yyLUero peweHns B NPUKNagHbIX, B TOM Y1Cie COLMaibHO-3KOHOMUYECKUX U
(hM3nyecKnX 3afayvax; HaxoguTb naowagn n 06bEMbI (Uryp C MOMOLLbHO
WHTerpana; nNpuBoAMTbL NPUMePbl MaTeMaTUyYeCKOro MOAENMPOBaHNA C MOMOLLbHO
AncdhepeHUmanbHbIX YpaBHEHWIA

YMeHVe OnepupoBatb MOHATUAMW: TpadvK (YHKUMKW, o6paTHas (yHKLMS,




KOMMO3WLUMA  (DYHKUWIA,  NMHelHas  (yHKUWS,  KBafgpaTuyHas  (YHKUWS,
pauuoHanbHas (YHKUUS, CTereHHas (YHKUMS, TPUrOHOMETpUUeckune (QyHKLUK,
06paTHble TPUTOHOMETPUYECKME (YHKLMMW, MOKasaTe/lbHas M NorapugMmyeckas
(YHKUMKU;  YMEHWE CTPOUTb TpaduKM  M3yuYeHHbIX (YHKUWUIA,  BbINOMHSTH
npeobpa3oBaHMs rpauKoB (YHKUMWIA, MCNOMb30BaTb TFPatiKM Ans U3yyeHus
MPOLIECCOB 11 3aBUCMMOCTEN, NPU PeLLEHNI 3aaa4 U3 APYrX yuebHbIX NpeamMeToB U
3a0a4 U3 peanbHON >KM3HWU; BbIpaXaTb (HOPMYSamMmn  3aBUCUMOCTM  Mexay
BE/IMUYMHAMM, WCMONb30BaThb CBOICTBA W Tpadiukn (YHKUUIA Ans  pelleHus
ypaBHEHWIA, HEPABEHCTB 1 3aday C MapaMeTpamMu; M306paxaTb Ha KOOPAWMHATHOI
MAI0CKOCTY MHOXECTBA PELLEHUNIA YPaBHEHWIA, HEPABEHCTB 1 X CUCTEM

YMeHue pellaTb TEKCTOBble 33AayM PasHbiX TMMOB (B TOM 4YMCNe Ha MPOLIEHTbI,
[ONM N YacTU, Ha ABUXEHWe, paboTy, CTOMMOCTb TOBApOB W YCAYT, HaOrW, 3adaun
M3 06NacTM YNpaBneHWs NNYHBLIMA W CeMelHbIMM (PMHaHCaMK); COCTaBNSATb
BbIPXKEHWS, YPaBHEHWS, HepaBeHCTBA M WX CUCTEMbl MO YCNOBMIO 3afauu,
“ccnefoBaTb NOMYYEHHOE PeLLEHNEe W OLEeHNBaTb NPaBAoNoA06HOCTbL Pe3y/bTaToB;
YMeHVe MOAENNPOBaTb PeasbHble CUTYaLMKM Ha A3blke MaTeMaTWKKW; COCTaBNSTb
BbIPKEHWS, YPaBHEHWS, HepaBeHCTBA W WX CWUCTEMbl MO YCMOBUIO 3adauu,
nccnenoBaTb MOCTPOEHHbIE MOAENM € MCMOMb30BaHWMEM annapata  anre6psl,
MHTEPNPETNPOBAaTb MOMYYEeHHbIA pe3ynbTaT

YMeHMe onepupoBaTb  MOHATUAMW:  CpeaHee  apudmMeTMYecKoe, MeamaHa,
Hambonblluee W HaMMeHbllee 3HayeHWus, pasmax, [AMCNepcusi, CTaHAapTHOe
OTK/IOHEHME  YWUCNOBOrO0 Habopa, YMeHMe W3BMeKaTb, WHTEPMPEeTUPOBaTb
MHOpPMaUMio, MNpPeACTaBNeHHYHD B Tabnuuax, Ha Auarpammax, rpagukax,
OTPaKaloLLyt0 CBOMCTBA peasibHbIX MPOLECCOB W  SBNEHWIA; NPEeACTaBNATb
MHOPMaLMI0O C MOMOLLbI Tabnuy W AuvarpaMm; MccnefoBaTb CTaTUCTUYECKME
AaHHble, B TOM 4uCNe C MPUMEHEHUEM TpatMuyeckmx METOA0B W 3MIEKTPOHHbIX
CPeAcTB; rpadmyecks UcCneaoBaTb COBMECTHble HabGMOAEHWA C  MOMOLLbHO
AnarpaMm paccenBaHusi U NMHEHOW perpeccum

YMeHve onepupoBaTb MOHATUMSAMU: CNY4YailHbIA ONbIT W CyyaiHoe COObITHe,
BEPOATHOCTb  C/lyYaHOTO  COObITUSA;  YMEHWEe BbIYUCNATb  BEPOATHOCTb C
MCNOMb30BaHEM TpauyecknX MeTOAOB; MPUMEHATb (POPMY/bl  C/IOXEHUS U
YMHOXEHUS BEPOATHOCTEN, (POPMY/Y MOSHOW BEPOSTHOCTK, opMmyny BepHynnu,
KOMOMHATOPHbIEe (haKTbl 1 POPMY/Ibl; OLEHNBATL BEPOSTHOCTU pPeasibHbIX COObITUIA;
YMeHVe OnepupoBaTb MOHATUAMW:  C/yyailHas BenWyMHa, pacrpejeneHve




BEPOSATHOCTEN, MaTEMaTUUYECKOE OXMAaHNE, ANCMEPCUS U CTaHAAPTHOE OTK/IOHEHME
CNy4yaiiHON BEeNMYMHbBI, (YHKLUMM pacnpeaeneHns 1 MA0THOCTU pPaBHOMEPHOTrO,
MoKasaTeNbHOr0 U HOPMaslbHOTO pacnpeaeneHunid; YMeHe MCnob3oBaTb CBOWCTBA
M3YYeHHbIX pacrnpeaeneHnin Ans peleHns 3aaad; 3HaKOMCTBO C MOHSATMAMM: 3aKOH
GONMbLUMX YnMCen, MeTOAbl BbIGOPOUHBLIX WCCNEAOBAHWUI;, YMeHWe NPUBOAUTD
NPUMepbl MPOSIBNEHNSI 3aKOHA 60MbLUMX YMCEN B MPUPOAHBLIX W O6LLECTBEHHbIX
SIBNEHNSX; YMEHWE OMepupoBaTb MOHATUMSIMU: COYeTaHWe, NepecTaHOBKa, YMCO
COYeTaHWA, YMCNO TMepecTaHOBOK; OWHOM HbHOTOHA; YMeHMe MPUMEHATD
KOMOMHATOPHble (hakTbl W PacCyXAeHUs ANs pelleHWs 3adady; OLeHMBaThb
BEPOSTHOCTM peabHbIX COObITUIA; COCTaBNATb BEPOSTHOCTHYID MofeNb WU
MHTEPMPETUPOBATL MOMYYEHHbIV pe3ynbTaT

YMeHVe OnepupoBaTb MOHATMAMMW: TOYKa, NPAMas, NJOCKOCTb, MPOCTPAHCTBO,
OTPe30K, /yd, Be/fIMYMHA Yrna, NAOCKWIA Yron, ABYrpaHHbIA Yros, TPEXrpaHHbIN
Yrofl, CKpelimBatoLlyecs npsmble, napannesbHOCTb U NepreHanKyNspHOCTb
MPAMBbIX W MJIOCKOCTER, Yron Mexgy npaMbiMu, Yroa Mexagy npsMon u
MIOCKOCTbIO, Yrofl MeXAy MNNOCKOCTAMW, pacCTosiHMe OT TOYKM [0 MAOCKOCTH,
paccTosiHMe MexXay npsAMbIMKA, PacCTOsiHWE MeXAY MJIOCKOCTAMU;  YMeHue
MCNOMb30BaTb MPU PeLLUeHMM 3aa4y M3yYeHHble (PakTbl U TeOpPeMbl NIaHUMETPUN;
YMEHME OLEeHMBaTb pa3Mepbl OOLEKTOB  OKPY)XKAIOWEro Mupa; CTPOUTb
MaTeMaTUyYecKMe MOLENN C MOMOLLbHD TeOMETPUYECKMX MOHATUIA WU BENUYWH,
peLuaTh CBS3aHHbIE C HUMW NPaKTUYeCKme 3a4a4m
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YMeHVe OnepupoBaTb  MOHATMAMK:  Mowaab  GuUrypbl, O06LEM  Urypbl,
MHOFOrPaHHWK, NpPaBU/bHbIA MHOFOTPaHHWK, CEYEHME MHOFOorpaHHMKa, Kyo,
napannenenunes, NpusmMa, nMpamuaa, purypa u NoBepxXHOCTb BPALLEHWS, LIMNHAP,
KOHYC, Lwap, cthepa, Niowaab cdepbl, NAoLWaab NOBEPXHOCTU MMpaMuabl, NPrU3mbl,
KOHyCa, UMAnHApa, 06bEM Kyba, NpsMOYrofibHOro napannenenuneaa, NupamMuasi,
NPU3Mbl, UWAIMHAPA, KOHYCa, Luapa, Pa3BEPTKAa MOBEPXHOCTW, CEYEHUS| KOHyca U
UMAMHAPA, NapanfenbHble OCU WM OCHOBaHWIO, CeYeHMe Luapa, MNIOCKOCTb,
KacaroLiascs cepbl, LMANHAPA, KOHYCa; yMEHUE CTPOUTb CEYEHIE MHOTOrPaHHUKa,
M306paXKaTb MHOFOrpaHHWKU, Urypbl Y MOBEPXHOCTU BPALLEHUS, UX CEUYEHWUS, B
TOM 4MCMe C MOMOLLbI 3/M1EKTPOHHBIX CPEACTB; YMeHWe MPUMEHSTL CBOICTBA
reoOMeTpUYecknx  uryp,  camocTosiTeslbHO — (HOPMYNMpPOBaTh  ONpeaesneHus
M3yyaemblx  Uryp, BblgBWraTb TMMOTE3bl O CBOWCTBAX U MPU3HAKax
reoOMeTPUYECKMX (huryp, 060CHOBbLIBATL MM OMPOBEPraTb UX; YMEHVe NPOBOAUTb




Knaccuukaumio Uryp no pasfnyHbIM MpU3HaKaM, BbIMOMHATL HEo6XOoAUMbIE
[0MONHUTENbHbIE MOCTPOEHNS
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YMeHve onepupoBaTb MOHATUAMU: [BWKEHWE B MNPOCTPAHCTBE, napasiie/bHbIN
MepeHoc, CUMMETPUS Ha NIOCKOCTM U B MPOCTPaHCTBe, NMOBOPOT, Npeobpa3oBaHme
nogobus, nofo6Hble (YUrypbl; YMeHWe pacno3HaBaTb paBHble U NOA06HbIE (Urypbl,
B TOM 4uCnie B NPUPOAE, UCKYCCTBe, apXUTEKTYPE; UCMO/b30BaTb reOMeTpUYECKMe
OTHOLLUEHUA MpPY PeLleHnn 3afay; HaxoAWTb FeOMETPUYECKMe BeIMUMHBI (4/IMHa,
yrosn, naowaab, 06bEM) Npu peLLeHnn 3afad u3 Apyrux y4yebHbIX nNpeaMeToB 1 13
peasibHON YKU3HW; YMEHWNE BbIYUCNATb FeOMETPUYECKME BeNMUMHbLI (4MHa, Yron,
nnowans, 06bEM, NoWaab MOBEPXHOCTU), WCMOMb3YSA W3y4YeHHble (OpMy/bl U
MeTOfbl, B TOM uuC/e: MAoWab MOBEPXHOCTV NupaMuibl, MPU3Mbl, KOHYCA,
UMInHAPa, naowadb cdepbl; 06bEM Kyba, MPAMOYrofibHOro napansienenunesa,
nupamuabl, NPU3Mbl, LWIUHAPA, KOHYCa, Liapa; YMeHWe HaxoAuTb OTHOLUeHMe
06bEMOB NOA0OHLIX PUTyp
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YMeHve onepupoBaTb MOHATUSMMW: NPAMOYrofbHas CUCTeMa KOOPAMHAT, BEKTOP,
KOOpAMHATbl TOYKW, KOOPAMHATbl BEKTOpPa, CyMMa BEKTOpPOB, MpOu3BefeHWe
BEKTOpA Ha 4MC/0, PasfioXeHWe BEKTOopa Mo 6asncy, CKanspHOe NpPOU3BefeHMUE,
BEKTOPHOE NPOMW3BEAEHME, Yro/il MeXAy BEKTOpamu; YMeHWe WCMnob30BaTb
BEKTOPHBbI 1 KOOPAMHATHbIA MeTOL ANs PELLEHNs TeOMETPUYECKUX 3ada4 1 3afad
APYrvX y4e6HbIX NpeaMeToB
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YMeHve BbIOMpaTb MOAXOAALMIA MeTOA ANs PeLleHWns 3ajayun; MOHUMaHUe
3HAYMMOCTU MaTEMaTUKW B U3YYeHUN MPUPOAHBLIX N 06LLECTBEHHbBIX MPOLLECCOB W
SIBNEHNIA; YMeHWe pacrio3HaBaTb MPOsB/EHME 3aKOHOB MaTeMaTWKW B WCKYCCTBe,
yMeHVe NpUBOAUTL NMPUMEPbI MAaTEMATUYECKMX OTKPbITWIA POCCUIACKO 1 MUPOBOIA

MaTeMaT14eCcKon HayKu




NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NMPOBEPAEMbIX HA
Er3 o MATEMATUKE

Kopg MpoBepsieMblil 3/IEMEHT COAepPXKaHNS
1 Yucna n BbluMCNeHUA

11 HaTtypasibHble 1 Lenble ynucna. MNMpusHaku 4ennMmocTy LenbIxX Yncen

12 PauynoHanbHble  4yncna. OO6bIKHOBEHHblE W AECATUYHbIE  4POOKM, MNPOLEHTHI,
6eCKOHeYHble Nepnoanyeckre 4poom

13 ApU(HMETUYECKNIA KOPEHb HaTypa/bHOW cTeneHwn. [eicTBus ¢ apuhMeTUUYeCKUMU
KOPHAMW HaTypaslbHOW CTeMneHu

14 CTeneHb C LenbiM nokasatenemM. CTeneHb C pauvoHaibHbIM MokasatesiemM. CBOCTBa
CTeneHu

15 CvHYC, KOCMHYC W TaHreHC YWUCNOBOro aprymeHta. ApPKCUHYC, apKKOCUHYC,
aPKTaHreHC YMC0BOro aprymMeHTa

1.6 Norapudm uncna. [ecATnUHbIE N HaTypasibHbIE SI0rapuMmMbl
[elcTBuTENbHbIE  uncna.  ApUPMETUYECKMe onepaumMm €  LeACTBUTE/IbHbIMU

1.7 yncnamu. MNMpubnvxeEHHble BbIYMCIEHNS, NPaBuia OKPYI/IeHNs, NPUKULKA N OLEHKa
pesy/ibTara BblYUC/IEHNI

1.8 Mpeobpa3oBaHmne BbIpaKeHWU

1.9 KomnnekcHble uncna

2 YpaBHEHUA N HEPABEHCTBA

2.1 Llenble n agpobHO-paLMoHa/IbHblE YpaBHEHNS

2.2 VppauynoHasbHble ypaBHeHUS

2.3 TpUroHoMeTpnYeCKne ypaBHeHus

24 [Moka3aTesnibHble 1 NorapumMmnyeckne ypasHeHus

2.5 Llenble n gpobHO-paumoHa/ibHble HepaBeHCTBa

2.6 ppauynoHasibHble HEpaBEHCTBa

2.7 [MokasaTenbHble M NorapuMmMyecKme HepaBeHCTBa

2.8 TpUroHomMeTpU4eCKne HepaBeHCTBa

2.9 CuUCTeMbI M COBOKYMHOCTMN YPaBHEHWI 1 HEPABEHCTB

2.10 YpaBHEHUSA, HEPABEHCTBA M CUCTEMbI C MapaMeTpamu




2.11

Matpuua cUCTeMbI TIMHEVHbIX YpaBHeHUIA. OnpeaennTenb MaTpuLbl

3 PYHKLNM U TpatinKu
31 ®yHKUMA, cnocobbl 3afaHua GyHKUuW. padvk QyHKUMW. B3ammHO o06paTHble
' (PYHKUMW. UETHbIE N HeYETHbIEe (YHKUUW. Tleprnoguyeckme QyHKLUN
O6nacTb oOnpefeneHnss N MHOXECTBO 3HAYeHW (yHKUMU. Hynn  GyHKuun.
392 [MPOMEXYTKN  3HAKOMOCTOAHCTBA.  [MPOMEXYTKM  MOHOTOHHOCTU  (PYHKLUW.
' MakCMyMbl 1 MUHUMYMbl (YHKUUKW. Hanbonbluee M HaMMeHblUlee 3HayeHue
(hYHKLMN HA MPOMEXYTKe
33 CTeneHHas (hyHKUMS C HaTypasibHbIM W Lie/bIM Nokasatesiem. E& cBoiicTBa 1 rpaguk.
' CBoiicTBa 1 rpafyik KOPHS N-0ii CTENeHN
3.4 TpuroHomeTpuyeckme (hyHKLMM, X CBOMCTBA U rpatnKu
3.5 MokasaTesibHasa 1 norapumMuyeckas PyHKLUK, X CBONCTBA U rpadunKm
36 Toukn paspbiBa.  ACUMNTOTbI  rpauMKoB  (yHKUMA. CBOWCTBA  (PYHKLWMN,
' HernpepbIBHbIX Ha 0TPesKe
3.7 MocnefoBaTeIbHOCTM, CNOCOOLI 3ajaHns NOC/ef0BaTeIbHOCTEN
3.8 ApuhmMeTnyecKas 1 reoMmeTpuyeckas nporpeccumn. Popmyna CroXKHbIX NPOLLEHTOB
4 Havyana maTemaTn4yeckoro aHain3a
4.1 MponssogHas PyHKUMK. MPon3BOAHbIE 3/1eMEHTapPHbIX PYHKLWIA
MprYMeHeHne NPOWM3BOAHOM K WCCMEA0BaHMIO (YHKUWA Ha MOHOTOHHOCTb W
4.2 3KCTpPeMyMbl. HaxoXzeHve Havbo/bLUero N HauMeHbLUEro 3HayeHus PYHKUMM Ha
oTpeske
4.3 MepBoobpasHas. VIHTerpan
5) MHoXecTBa 1 flornka
5.1 MHOXeCTBO, onepauun Hag MHOXecTBamu. [uarpammbl Jiinepa — BeHHa
5.2 Joruka
6 BepoAaTHOCTL U CTaTUCTUKA
6.1 OnucatenbHas CTaTUCTUKA
6.2 BeposATHOCTb
6.3 KombuHaTopuka
7 reomeTpus
7.1 durypsbl Ha NI0CKOCTH




7.2

MpsMbIE 1 MJI0CKOCTW B MPOCTPAHCTBE

7.3 MHororpaHHuKn
7.4 Tena v NoBEPXHOCTY BpaLLeHNs
7.5 KoopanHaTbl U BEKTOPbI




Y4ebHO — MeToanYecKoe obecreyveHne obpa3oBaTe/IbHOro npotecca
OBA3ATEJIbHbIE YUEBHbLIE MATEPUAJIbI 01 YYEHUKA

1. Matematuka: anrebpa M Havana MaTeMaTM4eCKOro aHaivsa, reoMeTpus.
feomeTpus. 10-11 knacchbl: yyeb. Onsa o6uieobpa3oBar. opraHm3almii: 6a3oBbIin
n yrn. Yposuu / [J1.C. AtaHacaH u ap.]- 10-e usg., ctep. — M. lNpoceeLlleHme,
2022

LUNPPOBbIE OBPA3SOBATEJIbHbBIE PECYPCbl 1 PECYPCbI CETU
ONA YUYNTENA N YHEHUKA

No
n/n

Cant

Ccblnika

OnucaHwne

Poccuiickasn
3NEeKTPOHHaA
LIKona

https://resh.edu.ru/

VIHTepakTMBHbIE YPOKM MO MaTteMaTuke ¢ 5
no 11 knacc, KOTopble CTPOATCA Ha OCHOBE
cneymasbHO pa3paboTaHHbIX aBTOPCKMX
nporpamm, ycrnewiHo npoLuefLnx Hesasu-
CUMYIO 3KCMepTusy. 3TU YPOKU MNOJHO-
CTbto cootBeTcTBYOT ®IOC 1 POOTT.
YNpaXHeHns 1 MpoBepoyHble 3afaHns B
ypoKax [aHbl Mo TUMYy 3K3amMeHaUMOHHbIX
TECTOB M MOTyT ObITb MCMO/b30BaHbI /15
NMOArOTOBKM K rOCYAapCTBEHHOW UTOrOBOWA
artectaumm B opme OO M EN3

MobusnbHoe
3N1EKTPOHHOE
06pasoBaHue

https://edu.mob-
edu.ru/ui/#/login

CoaepXnT maTepuan AN OHMaiH- YPOKOB
no Marematuke, wmartepuan AN MOAro-
TOBKM K O3, EI3, BIP

YUn.py

https://uchi.ru/

Poccuiickas oHNaH-nnatopma, rae oby-
YaroLLMECH U3YyYatoT LUKO/IbHbIE NPeAMETbI
B WMHTEPaKTUBHON (hopme, eCTb BO3MOXK-
HOCTb NOAroToBKM K O M ENN3

AKLUMOHEpPHOe 06-
LLLeCTBO
«3paTenscTBo
«[TpocBeLLeHne»

https://media.prosv.ru/

BecnnaTHbIA JOCTYN K 3/1EKTPOHHbLIM Bep-
CUAM  y4eBHO-MEeTOLNYECKUX KOMI/IEKCOB,

BxogAwmx B ®r1y. doctyn
pacrnpocTpaHseTcs Kak Ha YUYebHVKM,
TaK U Ha TPeHaXXépbl Ana 3aKpere-
HWS NONYYEeHHbIX 3HaHWIA. Mpn 3TOM  Ans

paboThbl C yyebH1Kamm
He noTpebyeTcs




PesepasibHbIii
LEHTP
NH(OPMaLMOHHO-
06pasoBare/ibHbIX
pecypcos
(PUNOP)

http://fcior.edu.ru/

ONEeKTPOHHbIE YYebHble MOAYNN, CO34aH-
Hble MO TeMaTUYeCKMM 3f1eMeHTaM Yy4eb-
HbIX NPeAMETOB; NPeACTaBNAT COO0M 3a-
KOHYEHHble NHTEPaKTNBHbIE MYNbTUMeANa
MPOAYKTbI, HaUeNeHHble Ha peLUeHune
onpeaenéHHoN y4ebHOW 3aaaun.

Ans MCMonb30BaHmA pecypca
HeobXoAMMO 3arpy3uTb C noptana u
YCTaHOBMTb Ha CBOEM /10Ka/lbHOM KOMIb-
toTepe cneymanbHoe NporpaMMHoe
0becneyeHre — NpomrpbIBaTenb PeCypcoB

Cupuyc.OHnaiH

https://edu.sirius.online/#
/

OHnNainH-Kypcbl 06pasoBare/sibHOro
ueHTpa Cupuyc (Kypc 4ns y>xe npoaBuHy-
TbIX B MareMaTuvKe U TeX, KTO XOYeT Mpo-
[OBUHYTLCS HAaMHOMO Jasiblle LIKOJIbHOM
nporpaMmbl)

bBrubnnoteka ymdg-
pOBOro

https://lesson.edu.ru/02.2
/07

MacwTabHas 6a3a 3HaHWiA No BCeM npef-
MeTaM 1 TeMaM LLIKO/IbHOI Nporpammbl

06pa3OBaTean0ro
KOHTEHTa

YuebHble N0co6Ust U ANCTAHLIMOHHbIE CEPBUCHI ANA MOArOTOBKN K eJUHOMY

rocyapcTBEHHOMY 3K3aMeHY
Y4yebHble nocobua

1. T'opguH P. K.: EI'S Matematuka. ['eometpua. CtepeomeTpus. 3agaya
13. MpotmnbHbIA ypoBeHsb. / Moa pegakumnein U. B. AuweHko. Cepusi: EID.
- M.: MUHMO. 2023.

2. Marematvka. PelueHue 3afaHuii MOBbILEHHOTO U BbICOKOrO YPOBHS
CNOXHOCTU. Kak nonyuntb MakcumanbHbid 6ann. / W. B. AweHko, A. B.
CemeHoB, W. P. BoicoTckuit. Cepus: FotoBumcs K EM3. - M.: IHTennekT-
LleHTp. 2025.

5. MeToanyeckme pekomeHpaumn oby4varowmmcsd Mo opraHusaumMm camo-
cTosiTelbHOM noarotoBkn K EMD 2025 roga MATEMATUKA. -
URL :https://doc.fipi.ru/navigator-podgotovki/navigator
ege/MR_matematika_ege 2024.pdf

6. AweHko WN. B., LLectakoB C. A. loarotoBka K EI'D no maremaTtuke
B 2024 rogy. MpodunbHbIin yposeHb. / . B. AweHko, C. A. LLlecTakos. -
M.: MUHMO. 2025.

7. AweHko W. B., Wectakos C. A., Bbicoukuin U, P.: EF3-2024. Matema-
TuKa. MpotmnbHbIA ypoBeHb. 50 BapnaHToB. TUMOBbIE BapuaHTbl 3K3ame-
HaUMOHHbIX 3agaHnid. / V. B. AweHko, L. P. Boicoukuii, C. A. LLlecTakos.
Cepwus: TecCTbl OT pa3paboTymkos. - M.: Ik3ameH. 2025.
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