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MNOACHUTEJBHASA 3AIINCKA

[eomeTpusa SBNSAETCA OAHWM M3 6a30BbIX KYpPCOB Ha YPOBHE CPeAHEro
o6bLlero obpa3oBaHNs, TaK Kak 06ecreymBaeT BO3MOXHOCTb U3YUYeHNS ANCLMN/INH
eCTECTBEHHO-Hay4YHOW HanpaB/fIeHHOCTU M MpPeAMETOB TYMaHWUTApHOIO LMKIa.
[MOCKONMbKY ~ /IOTMYECKOe  MblliieHne,  opmmupyeMoe  MNpu  U3Yy4YeHUU
06yyYaloLMMMCA NOHATUAHBIX OCHOB FeOMeTpuu, Npu [oKa3aTe/IbCTBe TEOpeM W
MOCTPOEHMMN LIEMOYKM NOTUYECKUX YTBEPXAEHWUI NPU PeLleHUN reoOMeTpUYecKmX
3afjay, YMeHuWe BblgBMratb W OMpoBepratb rUMNoTe3bl  HEnocpeACTBEHHO
MCMOMb3YHTCA MPU peLleHnn 3afay ecTeCTBEHHO-HAYYHOro UMKIa, B YaCTHOCTM
(hm3myeckmx 3agau.

Llenb ocBOeHMsA nporpammbl y4ebHOro Kypca «Ifeometpus» Ha yrny61EHHOM
YPOBHE — pasBuUTME WHAMBUAYa/bHBIX CMNOCOBGHOCTEN O6yvatowmxcs npu
N3y4YeHUW reoMeTpun, Kak COCTaB/IsoLLeN NpeaMeTHON obnactn «MaTematumka u
NHQopMaTUKa»  yepe3  obecreyeHMe  BO3MOXHOCTW  MPUOBPETEHUS  U”
NCMOMb30BaHNA 60nee  TNYOOKMX TFeOMETPUYECKMX 3HAHWA W [JeNCTBUN,
cneun@uyYHbIX reoMeTpumn, U HeOOXOANMBIX A8 YCMELHOro nNPoMecCcMoHa/IbHOro
06pa3oBaHus, CBA3AHHOIO C UCMO0/Ib30BaHMEM MaTEMATUKN.

MMpUOpPUTETHLIMX 33fa4amMn Kypca reoMeTpun Ha Yrny61éHHOM YPOBHE,
PacLLUMPAIOLLMMUN N YCUNNBAIOLLMMUN KYPC 6a30BOr0 YPOBHS, ABNAKOTCS:

paclunpeHve NpeacTaB/ieHNs 0 TeOMETPUM Kak YacTU MUPOBOW Ky bTypbl U
(hopmMmpoBaHMe 0CO3HAHNSA B3aMMOCBSA3M FTEOMETPUN C OKPYXKAOLLMM MUPOM;

(hopmmpoBaHMe MNpPeACTaBEHN O MPOCTPAHCTBEHHbIX (Urypax Kak o
BaXXHEMLLIMX MaTeMaTUYeCKUX MOAeNsx, NO3BONALMX ONUCbIBaTb U K3y4aTb
pasHble AB/IEHNA OKPYXKatoLLEro Mupa, 3HaHm1e NOHATUIAHOIO annapaTa no pasgeny
«CTepeoMeTpus» y4ebHOro Kypca reomeTpuu;

(hopmupoBaHMe  YMeHWS  BNafeTb  OCHOBHbIMW  TMOHATMSMW O
MPOCTPAHCTBEHHBbIX (Urypax M MX OCHOBHbIMW CBOWCTBAMW, 3HaHME TEOPEM,
opMyn U yMeHUe KX MPUMEHATb, YMEHWUS [0Ka3blBaTb TEOPEMbl WU HAXOAUTb
HeCTaHapTHble CNOCOObLI PeLleHns 3aaay;

(hopmMMpoBaHMe YMeHUs pacro3HaBaTh Ha YepTexax, MOAeNsxX U B peaslbHOM
MVpe MHOFOrpaHHWKM W Tena BpaleHWs, KOHCTPYMpOBaTb TFeoMeTpuyecKune
MoAenu;

(hopMMpOBaHMe MOHUMAHNA BO3MOXXHOCTU aKCMOMATMUeCKOro MnocTPOeHWS
MaTemaTU4eckmx Teopwuil, (hopMMpoBaHME MOHMMaHWUS POSIN aKCUOMATUKWN Mpu
MPOBEAEHNN PaCCYXXAEHWIA;

(hopMUpOBaHMe YMeHUs BfafeTb MeToJaMu [0Ka3aTe/lbCTB M airOPUTMOB
PELUeHNs, YMEHNA UX NPUMEHSTb, MPOBOAUTL AOKas3aTe/lbHble PacCyXXAeHUs B
XO0[le PeLLEeHNs CTePeOMETPUYECKIMX 3aa4 U 3aay C NMPaKTUYECKUM COAepPXKaHUeM,
(hopmupoBaHMe npeacTaBneHUs O  HeoOXOAMMOCTM  [0Kas3aTe/IbCTB  Mpw



060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHWA 1 PONN aKCMOMATUKIK B NPOBEAEHNN
AefYyKTUBHBIX PacCy>KaeHWM;

pasBUTME W COBEPLUEHCTBOBAHWE WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOOHOCTEN 06yYaroLLMXCs, NO3HaBATeIbHON aKTMBHOCTW, MUCCef0BaTeIbCKMX
YMEHWNIA, KPUTUYHOCTU MbILLSIEHUS, UHTepeca K N3yUYeHNIO TeOMETPUN;

(hopMupoBaHMe (YHKLUMOHA/IbHOW TPaMOTHOCTW, PeNieBaHTHOW FeOMETPUMN:
YMEHUS pacno3HaBaTb MPOABIEHNS TEOMETPUYECKUX TMOHATUIA, OOBEKTOB W
3aKOHOMEPHOCTEN B peasibHbIX XXM3HEHHBIX CUTYyaUUAX WU Npu U3yYeHUn Apyrux
yyebHbIX  MNPeAMETOB, MNPOSAB/EHUA  3aBUCUMOCTEN M 3aKOHOMEPHOCTEMN,
MOZENNPOBaHNA peaibHbIX CUTyauuid, UCCNefoBaHUA MOCTPOEHHBbIX MOZeNen,
NHTEeprpeTaLmmn nosly4yeHHbIX pe3ynbTaTos.

OCHOBHbIMM COfEPXKATENIbHbIMU JIMHUAMU Y4ebHOTo Kypca «[eomeTpus» B
10-11 «knaccax aBngawTCca:  «[lpaMble M MOCKOCTM B MPOCTPAHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KOOpAMHATbI B
MPOCTPaHCTBe», «[ABMKEHNA B MPOCTPAHCTBE».

CdopmynupoBaHHoe B0 PIOC COO TpeboBaHME «yMeTb OMNepMpoBaTb
MOHATUAMM», PeneBaHTHbIMM TEOMETPUM Ha Yrny6/EHHOM YpPOBHE 00y4YeHMst B
10-11 knaccax, OTHOCUTCA KO BCeM COofep>kaTe/ibHbIM IMHUAM Yy4ebHOro Kypca, a
(hopMMpoBaHMe  NIOTUYECKMX  YMEHWA  pacnpefenseTca He TO/MbKO MO
cogepxxartesibHbIM IMHUAM, HO U MO rogam oby4veHunsi. CoaepxkaHme 06pa3oBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTamM 0CBOeHUs PefepasibHOW paboyel
nporpaMmbl, pacnpesenéHHbIM Nno rogaM 06y4YeHWs, CTPYKTYPMPOBaHO TaKuUMm
06pa3om, 4YToObl KO BCEM OCHOBHbIM, NPUHLMMNMaNbHLIM BOMpPocaM 06yyaroLmecs
obpawianMcb  HeOLHOKpPaTHO. 3TO  MO3BOMSAET  OpraHn3oBaTb  OBfaJeHue
reoOMeTPUYECKUMU NOHATMSMU 1 HaBbIKamMy Moc/eoBaTe/lbHO U NOCTynaTesbHO, C
CO6/0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BK/HOYATb B 06LLYHO
CUCTEMY FEOMETPUYECKUX NPEeACTaBMEHNIA 00YHatOLMXCS, paclumnpsas nu yrnyonss
eé, 0bpasys NPoYHble MHOXECTBEHHbIE CBA3MN.

Mepexof K U3y4eHo reOMeTpumn Ha yriy61eéHHOM YPOBHE MO3BOJISET:

co3gaTb ycnosma  and  auddepeHumraumn - 00y4veHmusi,  NOCTPOEHUNA
NHAVBUAYaA/IbHBLIX — 00pa3oBaTe/ibHbIX — MporpamM, ob6ecneuntb  Yrinyo6néHHoe
M3y4eHne reomMeTpuM Kak CoCTaBnAtoLein yuebHoro npeamMeTa «MaTteMaTuKay;

MOArOTOBUTbL O0OYYAKOLMXCA K MPOAO/DKEHUIO M3YYEeHUA MaTeMaTuku C
Y4éTOM BblOOpa 6yayllein npodeccumn, obecrieyrBass MPEEMCTBEHHOCTb MEXY
06LLMM 1 NPOECCMOHA/IbHBIM 06pa30BaHNEM.

Ha wu3ydeHne yuyebHOro kKypca «[eoMeTpus» Ha Yyrny6néHHOM YPOBHE
otBoanTca 204 vaca: B 10 knacce — 102 yaca (3 yaca B Hefiento), B 11 knacce — 102
yaca (3 yaca B HefienNo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HpSIMLIe H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  cTepeomeTpun. Touka, Mpamas,  MJOCKOCTb,
npocTpaHcTBO. [loHATME 06 akcMomaTMyecKOM MMOCTPOEHUN CTEPeOMETPUMN:
aKCUOMbI CTEPEOMETPUM N CNELCTBUSA U3 HUX.

B3aumMHOe pacrnonoxeHne MpAMbIX B MPOCTPAHCTBE: MepeceKaroLmecs,
napaninenbHble W CKpewmBarolimecs npavble. [MpU3HaKM  CKpeLLmBatoLLMXCA
npaMbIX. MapaniesibHOCTb NPAMBIX W NIOCKOCTEN B MPOCTPAHCTBE: Napasife/ibHble
MpsMble B NPOCTPaHCTBE, Napa/lfiefIbHOCTb TPEX NPAMbIX, NapasnenbHOCTb NPSMON
W nnockocTu. [lapannenbHoe M LEHTpaibHOE MPOEKTUPOBaHMe, M300paxKeHne
¢uryp. OCHOBHble CBOWCTBA Mapa//ie/lbHOro MpoeKTUpoBaHns. V13obpaxkeHune
(uryp B napasinenbHoin NPoeKunn. Yrnbl ¢ COHanpaB/ieHHbIMU CTOPOHAMW, YroJ
MeXay NpsAMbIMW B NPOCTpaHcTBe. MapanienibHOCTb NIOCKOCTEN: napasinebHble
MNOCKOCTMU, CBOICTBa napannenbHbIX MNOCKOCTEN. MpocTeLumne
MPOCTPaHCTBEHHbIE  (Mrypbl Ha MIOCKOCTW: TeTpasap, napannenenunes,
MOCTPOEHNE CEUYEHNIA.

MeprneHANKYNAPHOCTL MPAMOIA U MIOCKOCTU: NepreHanKyNspHble npsMble B
MPOCTPaHCTBe, MpsAMble NapaifiefibHble U MepreHauKynspHble K MNI0CKOCTH,
NpU3HaK NepneHanKynsapHOCTM MNPsSMO U MNIOCKOCTW, TeopemMa O MpsiMOM
nepneHANKYNApHOWM MNOCKOCTMW. OpToroHansbHoe MPOEKTMPOBaHMe.
MepneHANKYNAP M HaK/OHHbIE: PacCTOsAHME OT TOYKWU [0 MOCKOCTW, PaccTosiHMe
OT MpPAMOA [0  MNJIOCKOCTW,  Mpoekums  urypbl  Ha  MNOCKOCTb.
MeprneHAMKYNAPHOCTL  MJIOCKOCTEN:  NPU3HAK  MeprneHauKyNsapHOCT  [ABYX
MNOCKOCTeW. Teopema 0 TPEX NeprneHAnKynspax.

Yrnbl B MPOCTPAHCTBE: Yron Mexay MpsamMoin U MnaoCKOCTbH, ABYrPaHHbIN
Yrosi, IMHENHbIN yron ABYrpaHHOro yrna. TPéXrpaHHbIA U MHOFOrpaHHbIe Yribl.
CBolicTBa MNOCKMX Yr/IOB MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
[BYIPaHHbIX YroB TPEXTrpaHHOrO yrna. TeopeMbl KOCMHYCOB W CUHYCOB [N
TPEXTPAHHOrO yrna.

MHororpaHHuKH

Buabl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. lpusma: n-yronbHas
npu3ma, npsMas 1 Hak/IoHHas NpPU3Mbl, 60KOBas M MOJHAsA MOBEPXHOCTb MPU3MBI,
Mapannenenuned, NPSMOYrO/bHbIA  Napannenenunes W  ero  CBOWCTBA.
KpaTuailluve nyTM Ha MNOBEPXHOCTM MHOrorpaHHuka. Teopema Jiinepa.
MpocTpaHcTBeHHas Teopema [udaropa. lNMupamuga: n-yronbHas nupamuaa,
npaBunbHast U yceuyéHHas nupamuabl. CBoilcTBa pébep M 6GOKOBLIX TpaHeit
NpaBUNbHOW Nupamuipbl. MpaBuibHbIE MHOrOrpaHHUKW: MpaBW/bHas Npusma K



NpaBWbHas Mupamuia, npaBu/bHas TPeYronbHas nuMpaMuaa W MpaBUbHbIN
TeTpasgp, Ky6. [peAcTaBneHve O npaBWIbHBIX MHOrOrpaHHMKax: OKTasap,
L0AeKasap Y NKocasap.

BbluncneHne 371eMEHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowaib OCHOBaHM, TeopemMa O OOKOBOW MOBEPXHOCTU MPAMOM MPU3MBbI.
Mnowaab 6GOKOBOWM MNOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW Nupamngpl,
Teopema 0 M/0LaAn YCeYEHHON nupamnzpl.

CuUMMeTpMs B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  MPaBU/IbHbIX
MHOrOrpaHHMKoB. CUMMeTpUS B MNPaBU/IbHOM MHOFOrpaHHUKe: CUMMETPUS
napannenenunega, CAMMETPUA NPaBU/IbHbIX MPU3M, CUMMETPUS NPaBUIbHOM
nupamngpl.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

MMOHATMA: BEKTOP B MPOCTPAHCTBE, HY/EBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpa, BEKTOPbl KOJM/IMHEaPHble, COHarnpaB/eHHblE W MPOTUBOMOMOXKHO
Hanpas/ieHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [eNCTBINSA C BEKTOPaMU: CMIOXKEHME
M BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BeEKTOpa Ha
yncno. CBOWMCTBaA CNOXeHNA BEKTOPOB. CBOMCTBa YMHOXEHMWSI BEKTOpa Ha 4mcho.
MMoHATME KOMMMaHapHble BeKTOpPbl. MMpM3HaK KOMMIaHAPHOCTU TPEX BEKTOPOB.
MpaBuno napannenenvnesa. Teopema O pPasfiOKEHUM BeKTOpa MO  TPEM
HEKOMMNaHapHbIM  BekTopaM.  [lpsiMoyronbHas  cuCTEMa  KoopauHaT B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBSi3b MeXAy KoOpAMHaTamu BeKTopa U
KoopAuMHaTaMu ToYeK. YTon Mexpay BekTopamu. CkanspHoe npousBefeHue
BEKTOpPOB.

11 KIIACC

Tesia Bpamenus

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHMYecKas MOBEPXHOCTb,
cthepmnyeckass MOBEPXHOCTb, 06pasylollMe MoBepxHocTen. Tena BpaweHUs:
UMNUHAP, KOHYC, YCEYEHHbIA KOHYC, cthepa, Lap. B3avMHOe pacrnonoxeHume
cepbl M NMIOCKOCTK, KacaTeflbHad MIOCKOCTb K cdepe. M306paxkeHne Ter
BpaLleHVs Ha MIOCKOCTW. Pa3BépTka UMamnHApa v KoHyca. CummeTpus cgepbl 1
Luapa.

O6béM. OcHOBHble CBOCTBa 00bEMOB Tenl. Teopema 06 06béMe
MPAMOYro/fIbHOro napannenenunega n cnegctsms m3 He€. O6bEM nNpsMON K
HaKNOHHON MPU3MbI, LMAMHAPE, NUpammuabl U KoHyca. O6bEM Luapa 1 LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHuss M MHOrorpaHHuMkoB. [Mpu3ma, BnucaHHas B
UMNWHAP, OnucaHHas OKoMo uunuHapa. [lepecedeHne cdepbl U wWwapa C
MIOCKOCTbI. KacaHue wapa u ciepbl MIOCKOCTbI. OHATME MHOrorpaHHuKa,



OMMCAHHOr0 OKOJI0 C(iepbl, C(epbl, BMMUCAHHONW B MHOFOrPaHHUK WAN Teno
BpaLleHus.

Mnowaib NOBEPXHOCTM UWIMHAPA, KOHYCa, niowaib cgepbl U eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWLEHWEe O06BLEMOB, MNOLWIAAE MNOBEPXHOCTEN
nogo6HbIX uryp. lNpeobpa3oBaHne Mofo6ws, romoTeTus. PelueHne 3afjady Ha
MIOCKOCTU C UCMO/Ib30BAHNEM CTEPEOMETPUYECKUX METOAOB.

[MoCcTpoeHMe CeveHNin MHOTOrpaHHMKOB U Te/ BPaLeHWs: CeYeHns umnmHapa
(mapannenbHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHMA LWapa, METOAbl NMOCTPOEHWS
CeYeHWin: MeTof CnefoB, METOL BHYTPEHHEro MPOEKTUPOBaHMUSA, MeTOo[, NepeHoca
CeKyLLen NI0CKOCTN.

BeKTOPLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamu. BeKTopHoe
YMHOXeHMe BeKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXeHWs. [MpsMoyronbHas
cucTeMa KoopAauHaT B NpocTpaHcTBe. KoopavHaThl BeKTopa. PasnoxeHve BeKTOpa
no 6asucy. KoopAuMHATHO-BEKTOPHbLIA METOA MNpU pPeLUeHMU TeOMETPUYECKMX
3ajau.

J{BUKeHNs B IPOCTPAHCTBE

[BmxKeHNa npocTtpaHcTBa. OTOOpakeHUs. [BMXKEHUS WU PaBeHCTBO (UTyp.
O6bwue cBONCTBa [ABWMXKEHWWA. Buabl ABWKEHWA: napainenbHblii  NepeHoc,
LeHTpa/lbHass CUMMETPUSA, 3epKasibHad CUMMETPUS, MOBOPOT BOKPYr MPSIMOMN.
MpeobpaszoBaHus nogobus. Mpsmas u cgepa diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMKM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIN0  4/leHa  poccuilckoro  obulecTBa,  MpefcTaB/ieHMe o
MaTemMaTU4ecknx OCHOBaxX (DYHKLUMOHMPOBAHWSA Pas/InyHbIX CTPYKTYpP, SBEHWUNA,
npouefyp rpaxgaHcKoro oobulectsa (BblOOPbI, ONPOCbI W APYroe), YmeHwue
B3aMMO/eNCcTBOBaTb C COUMASIbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU N HA3HAYEHWEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

ChOPMMPOBAHHOCTb POCCUICKOW TPaXXAAHCKOW UAEHTUUYHOCTU, YBAXKEHUSA K
MPOLUIOMY N HACTOSALEMY POCCUACKOW MaTeMaTWKuW, LleHHOCTHOE OTHOLLEHME K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvUx Haykax, TEXHOMOrusx, cgepax
39KOHOMVKMU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

0CO3HaHWe AYyXOBHbIX LeHHOCTEN POCCUICKONo Hapoga, ChopMUPOBaHHOCTb
HPaBCTBEHHOIO0 CO3HAHWUA, 3TUYECKOro NOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
MPUMEHEHNEM [OOCTMXKEHUA HayKU W [eAaTeNbHOCTbIO YYEHOro, 0CO3HaHue
NNYHOT O BKMazda B MOCTPOEHME YCTOMUNBOrO OYayLLEro;

4) hcTeTHYeCcKOe BOCIIUTAHME:

3CTETUYECKOE OTHOLUEHWE K MUpY, BK/KOYas 3CTETUKY MaTeMaTUYecKmX
3aKOHOMEPHOCTEN, 00BEKTOB, 3afad, PeLleHniA, PacCy>XaeHuni1, BOCIPUUMUNBOCTb
K MaTeMaTUYeCKNM acreKTam pasfMyHbIX BUAOB UCKYCCTBa;

5) puzuveckoe BoCIMTAHME:

CPOPMMPOBAHHOCTb  YMEHUS MPUMEHSATb  MaTeMaTW4yecKne 3HaHUS B
MHTepecax 340p0BOro 1 6e30MacHOro 06pasa XKM3HU, 0TBETCTBEHHOE OTHOLLIEHME K
CBOEMY 3/10pOBbIO (3[10pOBOE MUTaHWE, COanaHCUPOBaHHBIN PEXUM 3aHSATUI K
OTAbIXa, perynsapHas msnyeckas akTUBHOCTb), (IN3MUYECKOe COBEPLLEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTLIO;

6) TpyaoBOe BOCIMTAHHE:

FrOTOBHOCTb K TPydy, OCO3HaHWe LEHHOCTU TPYAONHOusa, WHTepec K
pasnMnMYHbIM - chepam  NPOQECCMOHaNbHON  AeATeNbHOCTW,  CBA3aHHbIM  C
MaTeMaTUKOM W €€ MPUIOXKEHUSMKU, YMEHWe COoBepLlaTb OCO3HAHHbIN BbIGOP
Oyaywien npodgeccum U peanv3oBbiBaTb COOCTBEHHbLIE XXM3HEHHbIE M/iaHbl,
FrOTOBHOCTb M CMOCOOHOCTb K  MareMaTuyeckomy  00pasoBaHUIO U



camoo0pa3oBaHMIO Ha MPOTSHXKEHUN BCEM >KM3HW, TOTOBHOCTb K aKTUBHOMY
Y4aCTUIO B PELLIEHMM NPaKTUYECKMX 3aAa4 MaTeMaTUYECKON HanpaBieHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

COPMUPOBAHHOCTb  3KO/IOFMYECKOM  KYNbTypbl, MOHWMaHWE  BMSHUA
COLManbHO-3KOHOMMUYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON 1 COLMabHON
Ccpefibl, 0CO3HaHWe rN06aNbHOr0 XapakTepa 3K0M0rMyYecKnx Npodiem, opueHTaLmus
Ha MNPUMEHEHME MaTeMaTUYeCKMX 3HaHWM ANa pelleHus 3adad B 06nacTu
OKpY)KaloLLlel cpefpbl, MNJaHUPOBaHWE MOCTYNKOB W OLEHKA MX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLERN cpefbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

ChOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLEr0 COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HayKW U OOLLUECTBEHHOW  NPaKTUKK,  MOHUMaHWe
MaTeMaTUYeCKOM HayKM KaK cdepbl 4e/loBeYECKOW [AesTeNbHOCTW, 3TanoB eé
pasBUTUA M 3HAYMMOCTM [N pPasBUTMA LUUBWUIU3ALMW, OBNafeHue A3bIKOM
MaTeMaTMKN N MaTeMaTMYECKOM KyNbTypoM KaK CPefACTBOM MO3HaHWA Mupa,
FOTOBHOCTb OCYLLECTB/ATL MPOEKTHYHO W UCC/eA0BaTe/bCKY [eATe/IbHOCTb
NHANBWOYaNbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue NecTBUSA:

BbIABNATL W XapaKTepu3oBaTb CYLLECTBEHHbIe MPU3HAKW MaTeMaTUYeCKumX
OObLEKTOB, MOHATWUWA, OTHOLUEHWUA  MeXay  MOHATMAMK,  (OPMY/IMPOBATb
onpeaeneHns MOHATUIA, yCTaHaBNMBATb CYLLECTBEHHbIN MPU3HaK KnaccuguKkawmu,
OCHOBaHWA 4/ 0606LLEHUNA N CPABHEHUS, KpUTEPUK NMPOBOAMMOIO aHan3a;

BOCNpPUHMMATb,  (QOPMYyNMpoBaTb M MNPeobpasoBbiBaTb  CYXKAEHUA:
YTBEPAUTE/bHbIE N OTPULLATESNIbHbIE, EAVHUYHbIE, YACTHbIE U 06LLMe, YC/IOBHbIE;

BbISBNATL MaTemMaTnyecKre 3aKOHOMEPHOCTK, B3aMOCBSA3M 1 NPOTMBOPEUNs
B (hakTax, AaHHbIX, HABMIOLEHNAX W YTBEPXKAEHUAX, Mpegnaratb KpUTepumn Ons
BbISIB/IEHNS 3aKOHOMEPHOCTEN 1M MPOTUBOPEYUNIA;

[enatb BbIBOAbI C WCMO/b30BaHNEM 3aKOHOB JIOTVKW, OeLYKTUBHBLIX U
WHAYKTUBHBIX YMO3aK/TKOUeHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

MPOBOAWTL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYeCKUX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaVBaThL aprymeHTauUmMIo, NPUBOANTL NPUMEPBI Y
KOHTpNpUMmepbl, 060CHOBbLIBATL COOCTBEHHbBIE CYXAEHWNA U BbIBOAbI;

BblOMpaTb Crnocob pelleHns Yy4yeGHOW 3agayun  (CpaBHMBATb HECKO/bKO
BapuaHTOB  pelleHWs, BblOMpaTb  Hambonee  NOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BbIfE/IEHHbIX KPUTEepUeB).

ba3oBble nccienoBare/ibCKue 1eiCTBUSA:



MCMO/Mb30BaTb BOMPOCbl KaK WCC/eA0BaTe/lbCKUM UHCTPYMEHT MO3HAaHMS,
(hopmynupoBaTb  BOMPOCHI,  (hMKCUpYIOLME  MPOTUBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MUCKOMOe M [aHHOe, (popMMpoBaTh rMnoTesy, aprymeHTUpoBaTtb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/ILHO CMNIAHUPOBAHHBIN 3KCMEPUMEHT, 1CCef0BaHMe
M0 YCTaHOB/IEHNIO OCOBEHHOCTE MaTeMaTUYecKoro 06bekTa, fABneHus, npoLecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

CaMOCTOATe/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/bTatam
NPOBeAEHHOro  HabNIOAEHUs,  UCCNefoBaHMS,  OUEeHMBaTb  [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0600LLEHNIA;

MPOrHO3MpOoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISBNATb AeULMTbI MH(OPMaLUK, LaHHbIX, HEOOXOAMMBIX [ANA OTBETa Ha
BOMPOC W1 AN peLleHns 3afaum;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBaTb M MHTEPNPETUPOBaTb MHMOPMAaLMIO Pa3INYHbLIX BUAOB U
(hopM NpeacTaBeHNs;

CTPYKTYPUPOBaTb MH(OPMaLMIo, NMPeAcTaBnATb eé B pas/iMyHbIX (opmax,
WNNOCTPUPOBATh rpaginyecku;

OLeHMBaTb HafEéXHOCTb MHopMaLum no CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUSAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0menue:

BOCMPUHMMATb 1 OPMYNNPOBaThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
LensMn oO6LIeHNs, SCHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3pPEHUS B
YCTHbIX W MUCbMEHHbLIX TEKCTaX, AaBaTb MOSCHEHWUS MO XO4Y PeLLeHns 3aJauyw,
KOMMEHTMPOBATb MOMYyYeHHbI pe3y/bTarT;

B X0fle 06CY)AeHNA 3a/aBaTb BOMPOCHI MO CYLUECTBY 06CY)KAAaEMOW TeMb!,
Npo6nemMbl, pellaemMoin 3afayn, BbICKa3blBaTb WAEW, HaleneHHble Ha MouCK
PELLUEHMSs,, COMOCTaBMSATb CBOM CYXAEHWUA C CYXAEHUAMU APYrnUX YYaCTHUKOB
Ananora, o6HapyXXmBaTb pasninume U CXOACTBO MO3NLMIA, B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOriacus, CBOV BO3PaXKEHNS;

NPeLCcTaBNATb Pe3y/bTaTbl PeLleHns 3a4a4um, 3KCNepuMeHTa, UCciefoBaHus,
MPOEKTa, CaMOCTOATE/IbHO BbIGUPATL (hOpMaT BLICTYMEHUA C Y4ETOM 3adad
npe3eHTauUMm 1 0COBGEHHOCTEN ayanTopun.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBNATb M/aH, aITOPUTM peLleHns 3a4a4un, BblIbupaTb CNocob peLleHus C
YUYETOM MMEIOLLMXCSA PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapnaHTbl PeLLeHNiA ¢ yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJJICKT:

BNafeTb  HaBblKaMW  MNO3HaBaTe/IbHOM  pedieKCMM  KakK  0CO3HaHUS
COBEpPLUAEMbIX LENCTBUA U MbICIUTENbHBLIX MPOLECCOB, UX Pe3ynbTaToB, BlageTb
crocobamy CamOnpoBEPKW, CaMOKOHTPO/A npolecca M pesynbTata peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PELLEHMN 3adaun,
BHOCUTb KOPPEKTUBbLI B [€SATE/IbHOCTb Ha OCHOBE HOBbIX 0BCTOSATENLCTB, [JaHHbIX,
HaleHHbIX OLNOOK, BbIABMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Len 1 YCNoBUAM, 00BbACHATb NPUUNHBI
AOCTUDKEHUS UM HEIOCTUXKEHUS Pe3ynbTaToB AeATeNIbHOCTU, HaXo4MTb OLUMGKY,
AaBaTb OLIEHKY NMPUOBPETEHHOMY OIMbITY.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHANBUAYA/IbHOM
paboTbl MpU  pewleHUM y4debHbIX 3aga4y, MpPUHMMATL Leflb  COBMECTHOWM
AeATeNbHOCTN, NJaHMPOBaTb OpraHM3aLMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbl pPaboT, [AoroeapmBaTtbCs, 00CYXAaTb Mpouecc W pesynbTar paboThl,
0606LWaTh MHEHMSA HECKO/bKUX NOAEN;

y4acTBOBaTb B rpynmnoBbIX opmax paboTbl (06CYyXKAEeHUA, 0OMEH MHEHUN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPANHMPOBaTbL CBOW AEWCTBUSI C APYTMMW YfieHamMW KOMaHAbl, OLIEHMBATb
KayecTBO CBOEro BK/aga B 06LMIA NPOAYKT N0 KpUTepuam, chopMyTMpoOBaHHbIM
yyacCTHUKaMu B3aMMOLENCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K KoHUy 10 kaacca 00y4atoLMiAcs HayumnTCs:

e CBOOOAHO OMepUpoBaTb OCHOBHLIMU MOHATUAMU CTEPEOMETPUM MNPU
PeLUeHMN 3a1a4 U NPOBEeAEHUN MaTEMATUUECKNX PaCcCyXXAEHWNA;

e TMPUMEHATb aKCMOMbI CTEPEOMETPUM U CNEeACTBUA U3 HUX NPU PeLleHnn
reoMeTpUYEeCKnX 3aaau;

e KJacCuMuMpoBaTb B3aUMHOE PacrofioKeHVe MPSMbIX B MPOCTPaHCTBE,
MNOCKOCTEN B NPOCTPAHCTBE, MNPSIMbIX U NIOCKOCTEN B NPOCTPAHCTBE,;

e CBOOOAHO oOMepupoBaTb MOHATMAMMK, CBSI3aHHbIMW C  YyrnamMM B
MPOCTPaHCTBE: MeXay NpAMbIMA B MPOCTPAHCTBE, MeXay NpsAMoin wu
MI0CKOCThIO;

e CBOOOAHO OMepUpPOBaThb NMOHATUAMU, CBA3AHHLIMU C MHOTOrpaHHNKaMu,;



e CBOOOJHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (MpU3Ma,
nMpamMua, NPAMOoYro/bHbIN Napannenenunes, Kyo);

e KnMaccM(uuupoBaTb  MHOrOrpaHHWKW,  BblOMpas  OCHOBaHUS A/
KnaccumKauuu;

e CBOOOLHO OMepupoBaTb  MOHATUAMM, CBS3@HHBIMWU C  CEYEeHUEM
MHOrOrpaHH1KOB NJIOCKOCTLHO;

e BbIMOSHATD napasinensHoe, LIeHTpa/IbHOe 7 OPTOroHa/IbHOE
MPOEKTUPOBaHNe (PUryp Ha MIOCKOCTb, BbIMOMHATbL N300paXeHUs uryp
Ha N0CKOCTH;

e CTPOWUTb CEYEHUS MHOrOrpaHHWKOB Pas3/IMYHbIMA METOAAMU, BbIMOHATD
(BbIHOCHbIE) MIOCKME YePTEXM U3 PUCYHKOB MPOCTLIX 00BEMHBLIX (PUIyp:
BWUJ CBEPXY, COOKY, CHU3Y;

e BbIUWCNATL  M/OWAAM  MOBEPXHOCTEA  MHOrOrpaHHMKOB  (Npv3ma,
nvpamMuia), reoMeTpUYecKnX Tes ¢ MPUMeHeHNeM POpMyII;

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE, LEHTP,
OCb W MNOCKOCTb CUMMETPWM, LEHTP, OCb W M/OCKOCTb CUMMETPUK
urypbi;

e CBOOOLHO OMepupoBaTb MOHATMAMM, COOTBETCTBYHOLUMMU BEKTOpaM U
KOOpAMHaTam B MPOCTPaHCTBE;

o BbIMOSHATL AENCTBUA Haf, BEKTOPaMMU;

e pewartb 3aJayM Ha [0Ka3aTe/lbCTBO MaTeMaTUYeCKUX OTHOLLUEHWIA 1
HaxoXAeHNe reoMeTPUYECKUX BEINYUH, NMPUMEHSAS W3BECTHblE MEeTO/bl
MNPy peLleHny maTeMaTUYecKux 3a4ay NoBbILLEHHOTO N BbICOKOTO YPOBHS
C/TIOXKHOCTW;

o MPUMEHATb NPOCTEMLIME MPOrpaMMHble CPeacTBa W 3/1EKTPOHHO-
KOMMYHVKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKNX 3aauY;

e U3BNEKaTb, NpeobpasoBbiBaTb W MHTEPNPETUPOBATh MHGOPMALUIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (urypax, nNpeAcTaBleHHY Ha
yepTeXax N PUCYHKaX;

o TMPUMEHATb MOJlyYEHHbIE 3HAHWA Ha MNpPaKTWKe: CpaBHMBaTb U
aHaM3MpoBaTb peasibHble CUTYaUuUn, NPUMEHATb U3YYEHHbIE MOHATUS B
npouecce MNOWUCKa PeLeHns  MaTeMaTMyecku  ChopMy/IMPOBaHHOA
NMpo6/ieMbl, MOAENNPOBaTb peasibHble CUTYyaUUW Ha SA3blKe TeOMEeTpuM,
nccnenoBaTb NMOCTPOEHHbIE MOAENN C UCMOMb30BAHWEM TeOMeTPUYECKUX
MOHATUI W TeopeM, annapaTa anrebpbl, pellarb MpakTUYecKue 3agayu,
CBSI3aHHbIE C HAXOXEHNEM reOMETPUYECKMX BENTNYMH;

e UMeTb NpeAcTaB/ieHNs 00 OCHOBHbLIX 3Tamnax pasBUTUA FeOMEeTPUN Kak
COCTaBHOW YacTu (hyHAaMeHTa pasBUTUA TEXHONOIUIA,

K KoHuy 11 kaacca 06y4atoLmincs HayumnTes:



CBOOOAHO OrnepupoBaTb MOHATUAMMU, CBA3AHHLIMW C LWINHAPUYECKOMN,
KOHWYECKON U CepuyecKoil MOBEPXHOCTAMKU, OOBACHATL CMocoOb!
MosyyeHus;

OnepupoBaTtb MOHATUAMMW, CBA3AHHLIMW C TeslaMy BpaLLeHNs: LUINHAPOM,
KOHYCOM, Chepoit 1 apom;

pacrno3HaBaTb Tena BpaweHusa (UMAMHAP, KOHYC, cdepa M wap) u
0OBACHATbL CNOCOObLI NONYYEeHUS TN BpaLeHus;

KnaccupmumpoBaTh B3avMHOE pacrosioXkeHue cepb! U NI0CKOCTH;
BbIYNCNATL BENNYMHBI 3/1EMEHTOB MHOFOrpaHHWKOB W Ten BpalleHus,
06bEMBI M NOWAAN NOBEPXHOCTENW MHOrOrpaHHUKOB W Te/ BpaLLeHus,
reOMeTPUYECKNX TeN C NPUMEHEHNEM (hOPMYI;

CBOOGOAHO onepuvpoBaTb MOHATUAMMW, CBA3AHHLIMW C KOMOUHAUMAMMW Ten
BpaLLleHNs U MHOrorpaHHMKOB: MHOrOrpaHHWK, BMUCaHHbLIA B cepy u
OMUCaHHbIN 0KOJO Chepbl, cepa, BNUCAHHAA B MHOrOrpaHHUK WK Teno
BpaLLeHWs;

BbIYNCNIATb COOTHOLLEHNA MeXAY NoLaaaMIN NMOBEPXHOCTEN N 06bEMaMU
NOAO0GHbIX Ter;

n3o0bpaxartb M3yyaemble QUrypbl, BbIMNONHATL (BbIHOCHbLIE) MNJIOCKME
YEpPTeXM M3 PUCYHKOB MPOCTbIX 0O0BLEMHbLIX (Uryp: BUA CBEpXY, COOKY,
CHW3Y, CTPOUTb CeYEeHUS Tesl BpaLleHus:;

N3BMeKaTb, WHTEPNpPeTMpPoBaTb W MNPeobpas3oBbiBaTb WHGOPMaUMIO O
MPOCTPAHCTBEHHbLIX TEOMETPUYECKUX urypax, MpeacTaBNeHHY0 Ha
yepTeXax U PUCYHKax;

CBO6OAHO OMepupoBaTb NOHATUEM BEKTOP B NMPOCTPAHCTBE;

BbINO/IHATL OMNepauun Haf BEKTOpamu;

3afaBaTb M0CKOCTb YpaBHEHVEM B IeKAPTOBOW CUCTEME KOOPAMHAT;
pelaTb reoMeTpuyecKme 3afaun Ha BblUMC/IEHME YIN0B MeXAy NpsMbIMU
M MNOCKOCTAMU, BbIYUCNEHME PACCTOAHUIA OT TOYKM [0 MIOCKOCTU, B
LIe/IOM, Ha NPYMEHEHWEe BEKTOPHO-KOOPAMHATHOIO MeToAa Npv peLleHnm;
CBOGOAHO OnepmpoBaTb MOHATUAMMW, CBA3AHHLIMW C  [ABVKEHMEM B
MPOCTPAHCTBE, 3HaTb CBOMCTBA [ABMXXEHWIA,

BbINO/HATL  M300paXKEeHUS MHOrOrPaHHWKOB WM Tesl  BpaleHus npu
napannensHOM  MepeHoce, LEHTPa/lbHOW  CUMMETPUM,  3epKaslbHOW
CUMMETPUK, NPU NOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHus Nogooms;
CTPOUTbL CEYEHMSI MHOFOrpaHHWKOB W TeN BpaLleHUs: CeYeHus LunmHapa
(mapanniensHo 1 NeprieHAMKYNAPHO 0CK), CeYeHUs KOHyca (napaenbHble
OCHOBaHMIO 1 MPOXOAALLME Yepes BepLUMHY), CeYeHNs Lwapa;
MCNONb30BaTb METOAbl MOCTPOEHUSI CEYEHWIl: MeTof CrefoB, METOA
BHYTPEHHEr0 MPOEKTMPOBaHUSA, METOA, NepeHoca CEKYLLE NIOCKOCTH;



[0Ka3blBaTb reOMETPUYECKUNE YTBEPXKAEHUS;
MPYMEHATb FeoMeTpuyeckre (hakTbl ANS pelleHns CTEPeoMETPUYECKUX
3aia4, npegnonararolmx HeCcKOSIbKO LIAroB peLUeHusi, ecin YC/IoBUS
MPUMEHEHUS 3alaHbl B SIBHOW M HESIBHON OPME;

pellaTb 3afayM Ha [A0Ka3aTe/IbCTBO MaTeMaTUYeCKMX OTHOLLEHWUA W
Hax0oXeHne reOMeTPUYECKNX BESTMYMH;

MPYMEHATb NPOrpaMMHbIe CPeACcTBa M 3/1eKTPOHHO-KOMMYHUKaLMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKNX 3aaY;

MPUMEHATb  MOJlyYeHHble  3HaHUA  Ha  MNpakTWKe:  CpPaBHMUBATb,
aHa/M3MpoBaTh U OLEHMBATb peasibHble CUTYaLMK, MPUMEHSTb U3YUeHHbIE
MOHATUS, TEOPeMbl, CBOWCTBA B MPOLECCE TMOWCKA  PeLUeHUs
mMaTemaTuyeckn  chopMy/IMpOBaHHON  Npobnembl,  MOAENMPOBATH
peasbHble CUTyalUMM Ha 53blke FEOMETPUM, MCCNeAoBaTb MOCTPOEHHbIE
MOZENN C WUCMOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA W TEopeMm,
annapata anrebpbl, peliatb MpaKTUYeCKMe 3afdayn, CBsi3aHHble C
Hax0XAEeHNEM FeOMETPUYECKNX BENNYNH;

MMETb MpPeAcTaBfeHUsi 06 OCHOBHbIX 3Tamnax pa3BUTUS FEOMETPUMN Kak
COCTaBHOM YacTu (PyHAaMeHTa Pa3BUTUSA TEXHOJOTUIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NporpaMMbI Bcero Koutpoabhbie  TIpakruyeckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBefieHVe B CTEpEOMETPUID 23 1
5 B3avMHOe pacnono)xeHue npsmMbIX B 5 1
MPOCTPaHCTBE
3 MapannenbHOCTb MPAMbIX U NJIOCKOCTel B g
MpoCTpaHCcTBe
4 nepﬂeH,qVII‘(JyflﬂpHOCTb NpAMbIX U 25
NI0CKOCTEN B NPOCTPaHCTBE
YT nbl N paccTosHuA 16
MHororpaHH1Km 7
BeKTopbl B NpocTpaHCcTBe 12
3 HOBTOPeHI/Ie, 0000LLieHMe 1 cucTeMaTmn3auma 5 )
3HaHWUN
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypen
1 AHaIMTUYeCKas reoMeTpus 15 1
) lMoBTOpEHME, o6o6m,eH|fe 7 15 1
cucTemaTusaums 3HaHWiA
3 O6bEM MHOrorpaHHmKa 17
4 Tena BpatLeHns 24
5 Mnowasgm noBepxXHOCTN U 06bEMBI 9 1
KPYrbIX Tes
6 [BKeHua 5 1
. lMoBTOpEHME, 0606u4eH|ﬂe 7 17 ’
cucTemaTmsaums 3HaHWUiA
OBLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 8 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtematumka: asirebpa 1 Hayasia MaTeMaTUYeCKOro aHamsa, reomeTpus.
Anrebpa 1 Hayana matemMatmyeckoro aHanmsa, 11 knacc/ KonsaruvH KO.M.,
TkaueBa M.B., ®efoposa H.E. n apyrve, AKUMOHepHOe 06LLeCcTBO

«M3patenbcTBO «l1pocBeLLeHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Epwosa A.l'. n gp. N'eometpuna 10, 11 Knacceol

3uB B.I". n gp. AnpakTuyeckne matepuanbl No reoMeTpum

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Bubnnotekn LLOC «Mosi LwikKona»
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