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HOACHUTEJIBHAS 3AIIMCKA

[eomeTpus SABNSETCA OAHMM M3 6a30BbIX KYpCOB Ha YPOBHE CpefHero
06LLero obpasoBaHKs, Tak Kak 06ecneymBaeT BOSMOXXHOCTb M3YYeHUs ANCLMNINH
eCTECTBEHHO-Hay4YHO Hanpas/feHHOCTM W MPeAMETOB TYMaHUTapHOro LMKAa.
[MOCKOMbKY ~ /IOTUYECKOE  MbllWeHWe,  (POpMUpYeMOe  MpU  M3YYeHUM
06yy4atoLLMMUNCA MOHATUMHBIX OCHOB reOMeTpun, Mpu [oKa3aTe/bCTBe TEOPEM U
MOCTPOEHMM LIEMOYKM NOTMYECKUX YTBEPXKAEHUI NPU PELUEHUN TEOMETPUYECKNX
3afjay, YMeHuWe BblgBMratb W OMpoBepratb rUMNoTe3bl  HEnocpeACTBEHHO
MCNONb3YKOTCA NPU PeLUeHnn 3a4ay ecTeCTBEeHHO-Hay4yHOro UMKna, B YaCTHOCTU
(hm3nyeckmx 3amau.

Llenb 0cBOEHMSA Nporpammbl y4e6HOro Kypca «"eoMeTpumsi» Ha Yrny61eHHOM
YPOBHE — pasBuUTME WHAMBUAYA/IbHLIX CrOCOOHOCTENM OOy4arowmxcs npu
M3yYEHUN TeoMeTPUM, KakK COoCTaB/sAtoLel npeaMeTHon obnactn «MaTtematunka u
MHpopMaTUKa»  Yepe3  obecreyeHMe  BO3MOXHOCTW  MPUOBPETEHUS  W”
NCMONMb30BaHNA 60nee  rNYyOOKUX TFeOMETPUYECKUX 3HAHWU W LelCTBUMN,
cneympnUHbIX reOMeTpUn, U HeOOXOAUMBIX A4/ YCMELHOro NpojeccMoHaIbHOro
06pas3oBaHus, CBA3AHHOMO C UCMO/Ib30BAHNEM MaTeMaTUKN.

MpuvopUTETHLIMX 3afja4aMn Kypca reoMeTpum Ha Yrny6/eHHOM YPOBHE,
PaCLUMPSIOLLMMUN U YCUIMBAIOLLMMU KypC 6a30BOr0 YPOBHS, AB/AKOTCA:

pacluvpeHne npeacTaBieHns 0 reOMeTPUM Kak YacTh MUPOBOW KyMbTypbl U
(hopmMmnpoBaHMe 0CO3HaHNA B3aMOCBA3M FEOMETPUM C OKPYXKatoLL MM MUPOM:;

(hopmmpoBaHMe MNpPeACTaBfEHNS O MPOCTPAHCTBEHHbIX (Mrypax Kak o
BaXKHELWMX MaTeMaTUYeCKUX MOAeNsX, NO3BONAOWMX OMUCLIBATL M M3yyaTb
pasHble ABIEHNA OKPY>KAIOLLEro MMpa, 3HaH1e NOHATUIAHOIO annapara no pasgeny
«CTepeomeTpms» yyebHOro Kypca reoMmeTpuu;

(hopmMMpoBaHMe  YMEHWA  BNafeTb  OCHOBHbIMM  MOHATMSIMA O
MPOCTPAHCTBEHHbLIX (DUrypax U WX OCHOBHbIMW CBOWCTBaMW, 3HaHWE TEOpPEM,
hopmMyn 1 yMeHMe UX NPUMEHSTb, YMEHUSA [0Ka3blBaTb TEOPEMbl U HaXO4MTb
HeCTaH[apTHble CNOCOO6bLI PeLleHns 3aaay;

(hopMMpOBaHMe YMEHNA pacro3HaBaTb Ha YepTeXxxax, MOAENsSX U B peasibHOM
MUpPE MHOrOrpaHHMKM W Tena BpalleHWs, KOHCTPYMpoBaTb reoMeTpUyecKue
MoZenu;

(hOopMUpPOBaHME MOHUMAHUA BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHUS
MaTemMaTUYeckmx Teopwii, hopMMpPOBaHME MOHMMaHWS POSIN aKCMOMATUKMN Mpw
MPOBeAEHNN PaCcCYyXXAEHWIA;

(hopMUpOBaHMe YMeHUs BfafeTb MeTodaMu [0Ka3aTe/lbCTB U aJirOpUTMOB
PeLeHNs, YMEHNA WX MPUMEHATb, MPOBOAUTL [OKa3aTe/lbHble PacCyXAeHus B
XO[ie PeLLeHNs CTepPeoOMeTPUYECKMX 3aa4 U 3aay C MPaKTUYECKUM COAEPXKaHUEM,
(hopmupoBaHMe  MpefcTaBNeHMss O  HEOO6XOAUMOCTM  [oKa3aTe/lbCTB  Mpwu



060CHOBaHMM MaTeMaTUYECKUX YTBEPXKAEHMIA 1N PONIN aKCMOMATUKN B MPOBEAEHNM
AefyKTUBHbIX PacCy>KaeHWi;

pasBUTME W COBEPLUEHCTBOBAHME WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOOHOCTEN 06yYaroLLMXCs, NO3HaBATeIbHON aKTMBHOCTW, MUCCef0BaTeIbCKMX
YMEHWIA, KPUTUHHOCTU MbILLSIEHUS, UHTEpeca K U3yYeHUIO reOMeTpuu;

(hopMupoBaHMe (YHKLUMOHA/IbHOW TPaMOTHOCTW, PeNieBaHTHOW FeOMETPUMN:
YMeHUs pacrno3HaBaTb MPOSABEHNA TEOMETPUYECKUX MMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXM3HEHHBIX CUTYyaUUAX WU Npu U3yYeHUn Apyrux
yyebHbIX MNpPeAMETOB, MNPOSAB/EHUA  3aBUCUMOCTEN M 3aKOHOMEPHOCTEW,
MOZENMPOBaHNA peaibHbIX CUTyauuid, UCCNefoBaHUA MOCTPOEHHBbIX MOZeNen,
NHTeprpeTawmmn Noy4YeHHbIX pe3ynbTaTos.

OCHOBHbIMK COfiePXKaTeNIbHbIMU JIMHUAMU Y4eBHOro Kypca «leomeTpus» B
10-11 «knaccax aBngawTCca:  «[lpaMble M MOCKOCTM B MPOCTPAHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KoOpAMHaTbl B
MPOCTPaHCTBe», «[ABMKEHNA B MPOCTPAHCTBE».

CdopmynupoBaHHoe Bo PIrOC COO TpeboBaHWE «yMeTb OMEPUPOBATb
MOHATUAMM», PeneBaHTHbIMW TEOMETPUM Ha Yrny6/EHHOM YPOBHE 00y4YeHMsi B
10-11 knaccax, OTHOCUTCS KO BCEM COflep>KaTe/ibHbIM IMHMAM y4ebHOro Kypca, a
(hopmMMpoBaHMe  NIOTUYECKUX  YMEHWIA  pacnpefenseTca He TO/bKO MO
cogepxxartesibHbIM IMHUAM, HO 1 N0 rogam oby4veHunsi. CoaepxxaHme o6pa3oBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTaM 0CBOeHUs PefepasibHOW paboyel
nporpaMmbl, pacnpeseneHHbIM Mo rogam 00Yy4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4YTobObl KO BCEM OCHOBHbIM, NPUHLMMMaNLHLIM BOMpocaM 06yyaroLmecs
obpawianMcb  HeOLHOKpPaTHO. 3TO  MO3BOMSAET  OpraHn3oBaTb  OBfaJeHue
reoOMeTPUYECKUMU NOHATMSMU 1 HaBbIKamMy Moc/eoBaTe/lbHO U NOCTynaTesbHO, C
CO6M04eHNEM MPUHLMNA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BK/KOYATb B OOLLYHO
CUCTEMY FEOMETPUYECKUX NPEeACTaBMEHNIA 06yYatoWmMXCs, pacumpas u yrnyonss
ee, 06pasys NPOYHbIE MHOXECTBEHHbIE CBSA3N.

Mepexof K U3y4eHo reOMeTpumM Ha yriy6/1eHHOM YPOBHE MO3BO/SET:

co3gaTb ycnosuma  And  auddepeHumsaumn - 00y4veHusi,  NOCTPOEHUN
NHAMBUAYANIbHBLIX  00pa3oBaTe/lbHbIX  NporpamM, o6ecneyuntb  Yrny6neHHoe
M3y4eHne reomMeTpumM Kak cocTaBnstoLein yuebHoro npegmeta «MateMaTukay;

MOArOTOBUTbL O0OYYAKOLMXCA K MPOAO/DKEHUIO M3YYEeHUA MaTeMaTuku C
YYETOM BblOGOpa 6yayllert npodeccumn, obecrieyunBass MPEEMCTBEHHOCTb MEXAY
06LLMM 1 NPOECCMOHA/IbHBIM 06pa30BaHNEM.

Ha u3yyeHune y4yebHOro Kypca «[eomMeTpus» Ha Yrny6neHHOM YpOBHe
otBoamTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HeZento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HpSIMLIe H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTEpeOMeTpuMW. Touka, MpsAMas,  MA0CKOCTb,
MPOCTPaHCTBO. [loHATME 06 aKCMOMATMYEeCKOM MOCTPOEHUM CTepeoMeTpun:
aKC1OMbI CTEPEOMETPUN U CNELCTBUSA U3 HUX.

B3aumMHOe pacnofnioxxeHne MpAMbIX B MPOCTPAHCTBE: MepeceKaroLmecs,
napaninenbHble W CKpewmBarolimecs npavble. [MpU3HaKM  CKpeLLmBatoLLmMXCA
npaMbIX. MapanieslbHOCTb NPAMBIX U NIOCKOCTEN B MPOCTPAHCTBE: NapasisiefibHble
NpsMble B NPOCTPaHCTBE, Napa/lfie/IbHOCTb TPEX NPAMbIX, NapanenbHOCTb NPSMON
W NNockocTW. TlapannefnbHoe M UEHTpaibHOE MNPOEKTUPOBaHME, U306paKeHMe
(uryp. OCHOBHble CBOWCTBa Mapan/eflbHOro MpoeKTUpoBaHus. K3obpaxeHne
(uryp B napasinenbHoin NPoeKunn. Yrnbl ¢ COHanpaB/ieHHbIMU CTOPOHAMW, YroJ
MeXay NpAMbIMW B NMPOCTpaHCTBe. MapansieslbHOCTb NIOCKOCTER: napannefbHble
MNOCKOCTMU, CBOICTBa napannenbHbIX MNOCKOCTEN. MpocTeLumne
MPOCTPaHCTBEHHbIE  (Urypbl Ha MIOCKOCTW: TeTpasap, napannenenunes,
MOCTPOEHNE CEUYEHNIA.

MeprneHAMKYNAPHOCTL MPAMOIA U MOCKOCTU: NeprneHAnKyNsapHble npsMble B
MPOCTPaHCTBE, MpAMble MapaifiefibHble W MeprneHAVKYSpHbIE K MI0CKOCTH,
NpU3HaK NepneHanKynsapHOCTM NPsSIMOA U MNIOCKOCTW, TeopemMa O MpsiMON
nepneHANKYNApHOWM MNOCKOCTMW. OpToroHanbHoe MPOEKTMPOBaHMe.
MepneHANKYNAP M HaK/OHHbIE: PacCTOsAHME OT TOYKWU [0 MOCKOCTW, PaccTosiHMe
OT MpPAMOA [0  MNJIOCKOCTM,  MPoeKums  urypbl  Ha  MIOCKOCTb.
MeprneHAMKYNAPHOCTL  MJIOCKOCTEN:  NPU3HAK  MeprneHauKyNsapHOCT  [ABYX
MNOCKOCTeW. TeopemMa 0 TPEX nepreHAnKynapax.

Yrnbl B NPOCTPAHCTBE: Yron Mexay MpsamMoin 1 naoCKOCTbH, ABYrPaHHbIN
Yrofl, IMHEeNHbIN yron ABYrpaHHOro yrna. TPexrpaHHbliA U MHOrOrpaHHble Yribl.
CBolicTBa MNOCKUX Yr/I0OB MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
[BYrPaHHbIX Yr/ioB TPEXrpaHHOro yrna. TeopeMbl KOCMHYCOB W CUHYCOB [A/14
TPEXrpaHHOro yrna.

MHororpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BépTKa MHOrorpaHHuka. lMpusma: n-yrosbHas
npu3ma, npsMas U Hak/IoHHas NpPU3Mbl, 60KOBas M MOJHAsA MOBEPXHOCTb NPU3MBI,
Mapannenenunen, nNpPsAMOYrONbHbIA — napannenenunes W ero  CBOMCTBa.
KpaTuaillune nyTM Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema Jwinepa.
MpocTpaHCcTBEHHasa Teopema [Mudparopa. lMNMupammpa: n-yronbHas nupammia,
MpaBuibHas W YyceyeHHasa nupamuabl. CBOWCTBA pebep UM OGOKOBbIX rpaHein
npasuibHOW nNupamuibl. [paBuibHbIE MHOFOrPaHHWKW: MpaBWibHas MnpusMa u



NpaBWbHas MupamMuiaa, MpaBW/bHas TPeYronbHas nupaMuaa W NpaBUsbHbINA
TeTpasap, Ky6. [peAacTaBneHve O npaBWIbHBIX MHOrOrpaHHMKax: OKTasap,
[0LeKasfp 1 NKocasgp.

BbluncneHne 371eMEHTOB  MHOrOrpaHHWKOB: pebpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowanb OCHOBaHWA, Teopema O OOKOBOM MOBEPXHOCTU MPAMOA NPU3MbI.
Mnowaab 6GOKOBOWM MNOBEPXHOCTM W MOBEPXHOCTW MPaBW/IbHOW NUpaMuabl,
Teopema 0 N/oLLaan YyCe4eHHON npamMmapi.

CuUMMeTpMs B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  MPaBU/IbHbIX
MHOrOrpaHHMKoB. CUMMeTpUS B MNPaBUIbHOM MHOFOrpaHHUKe: CUMMETPUS
napannenenunega, CUMMETPUA MNPaBU/bHbIX MPU3M, CUMMETPUS MNPaBWIbHOM
nupamngpl.

BekTOpbI 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. [1eCTBIA C BEKTOPaMU: CMOXKEHME
N BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BeKTOpa Ha
ymcno. CBOWMCTBaA CNOXEHNA BEKTOPOB. CBOIMCTBA YMHOXEHMWSI BEKTOpa Ha 4mcho.
MoHATME KOMMnaHapHble BeKTOpPbl. MpM3HaK KOMMIaHAPHOCTN TPEX BEKTOPOB.
MpaBuno napannenenunega. TeopemMa O pPas3/iOXXEHUM BeKTopa MO  TPEM
HEKOMMNaHapHbIM  BekTopaMm.  [lpsiMoyronbHas  cUCTEMa  KoopauHat B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBsisb MeXAy KoOopAMHaTamu BeKTopa U
KoopAuMHaTaMu TOoYeK. YTon Mexay BekTopamu. CkanspHoe npov3sBefeHue
BEKTOpPOB.

11 KIIACC

Tesia Bpamenus

MOHATMA:  UMAMHAPUYECKAs MOBEPXHOCTb, KOHMYeCKas MOBEPXHOCTS,
chepmyeckas MOBEPXHOCTb, 06pasyoliMe MNOBEPXHOCTEN. Tena BpaLleHWs:
UMAUHAP, KOHYC, YCEYEHHbIA KOHYyC, cthepa, LWap. B3avMHOe pacrnonoXeHume
cpepbl M MIOCKOCTW, KacaTe/lbHast MIOCKOCTb K cepe. WM3obpaxeHue Ten
BpaLLeHNs Ha MN0CKOCTU. Pa3BepTKa umnmHapa U KoHyca. CUMMETpUS cdepbl U
Lapa.

O6bém. OcHOBHble CcBOCTBa 06bEMOB Ten. Teopema 06 06bEME
NPAMOYrofibHOro Mapannenenunega W cneactsmsi M3 Hee. OOBEM NPAMON U
HaK/IOHHOW MpPWU3Mbl, UAMHAPA, NMpaMuabl U KoHyca. O6beM Liapa 1 LWapoBoro
CerMeHTa.

KombuHaumn Ten BpaweHWs M MHOrorpaHHMKoB. [pu3ma, BnucaHHas B
UMAMHAP, OMUCaHHas OKOMo uwanHgpa. [lepeceveHve cgepbl U Wwapa ¢



MNOCKOCTbIO. KacaHue wapa 1 chepbl MNOCKOCTbI. OHATME MHOrOrpaHHUKa,
OMMCAHHOr0 OKOJI0 C(iepbl, CHepbl, BMWUCAHHOW B MHOFOrPaHHUK WAN Teno
BpaLLeHus.

rnowaab NOBEPXHOCTU LWIMHAPA, KOHYCa, Maowaab cgepbl U ee yacTell.
Mopobre B npocTpaHcTBe. OTHOLLEHWE O06BLEMOB, MNOLWIAAE MNOBEPXHOCTEN
Nnofo6HbIX turyp. lNMpeobpa3oBaHne Mofo6WsA, roMoTeTus. PelleHne 3agay Ha
MIOCKOCTU C UCMO/Ib30BAHNEM CTEPEOMETPUYECKUX METOAOB.

[MocTpoeHve cevyeHnii MHOrorpaHHMKOB M Tesl BPALLLEHUSA: CeYeHUs UMnHapa
(mapannenibHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO N NPOXOAALLME Yepe3 BEPLUUHY), CeYEHUS LWwapa, MeToAbl NOCTPOEHNS
CeYeHWIA: MeTO[ CNnefioB, MeTO[ BHYTPEHHEro NpoeKTUpPOBaHWA, METOA NepeHoca
CeKyLLEen NI0CKOCTN.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamu. BeKTopHoe
YMHOXeHMe BeKTOpoB. CBOMCTBa BEKTOPHOr0 YMHOXeHWs. [1psaMoyronbHas
cucTeMa KoopavHaT B NpocTpaHcTee. KoopanHaTbl BeKTOpa. PasnoxeHne BeKTopa
no 6asucy. KoopAMHATHO-BEKTOPHbLIA METOA MNpU pPeLUeHMU TeOMETPUYECKMX
3aau.

J{BUKeHNs] B IPOCTPAHCTBE

[BmxeHns npocTpaHcTBa. OToGpaXkeHUs. [BVKEHWS U PaBeHCTBO (uUryp.
O6wpe cBONCTBa [ABVMXKEHWWA. Buabl ABWKEHWA: napainenbHblii  NepeHoc,
LeHTpa/lbHass CUMMETPUS, 3epKasibHas CUMMETPUS, MOBOPOT BOKPYr MPAMOIA.
Mpeobpa3oBaHns nogo6ums. Mpsmas 7 cthepa Ainepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUS» (YITJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJITHETO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaaHckoe BOCIMTAHUE:

CPOPMMPOBAHHOCTb TPaXKAAHCKON MO3ULMK 00YYaroLLerocs Kak akTUBHOIO U
OTBETCTBEHHOr0 4/leHa POCCUINCKOro obLecTBa, NpeacTaB/ieHe 0 MaTeMaTUYeCcKuX
OCHOBax  (DYHKUMOHWPOBaHWUSA  pa3/IMyHbIX  CTPYKTYpP, SABMEHWA,  npoueayp
rpaXkaaHckoro obuiectsa (BblIGOpbI, ONPOChI U APYroe), yMeHne B3aMMOJeNCcTBOBaTb
C COUMa/IbHbIMN MHCTUTYTaMu B COOTBETCTBUN C UX PYHKUMAMM N Ha3HAYEHVEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

ChopMMPOBAHHOCTb POCCUMCKON TpaxKAaHCKOW WAEHTUYHOCTK, YBaXKEHUS K
MPOLUJIOMY M HACTOSLLEMY POCCUICKOMN MaTeMaTuKK, LEHHOCTHOE OTHOLLEHWE K
[NOCTUDKEHMSIM POCCUMCKMX MaTeMaTUKOB M POCCUMICKOM MaTemMaTMUeCKOM LUKONbI,
MCNONb30BaHNE 3TUX [AOCTUMXKEHUIA B [APYrUX HaykKaxX, TexHOMorusx, cgepax
9KOHOMMUKMU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

0CO3HaHWe [YXOBHbIX LEHHOCTE POCCMINCKOro Hapoaa, CPOpPMMPOBaHHOCTb
HPaBCTBEHHOI0 CO3HAHWSA, 3TUYECKOro MOBefeHUs, CBA3aHHOr0 C MpPaKTUYeCKUM
MPUMEHEHVEM LOCTUXKEHWUIA HAYKM W AeATe/IbHOCTbI0 YYEHOro, 0CO3HaHUe JIMYHOrOo
BK/1aJa B MOCTPOEHUE YCTONYMBOro ByayLlero;

4) 3cTeTHYECKOE BOCIIMTAHUE:

3CTETUYECKOe OTHOLUEHVWE K MUpY, BK/OYas 3CTETUKY MaTeMaTuyecKmx
3aKOHOMEPHOCTEN, 00BLEKTOB, 3a/ad, PELUEHWI, pacCyXXAEeHWIN, BOCMPUUMUYNBOCTb K
MaTeMaTUYeCKUM acrekTam pas/iMyHbIX BULOB UCKYCCTBA;

5) puzuyeckoe BocnMTaHKE:

ChopMUPOBAHHOCTb YMEHUSI MPUMEHSATbL MaTeMaTUYECKME 3HAHWA B MHTepecax
3[0pOBOro 1 6Ge3onacHoOro ob6pasa >XXWU3HW, OTBETCTBEHHOE OTHOLLEHWE K CBOEMY
300pOBbI0 (340POBOE MUTaHMe, COaNaHCUPOBAHHbLIA PEXMM 3aHATUIA U OTAbIX,
perynspHas qusnyeckasd akTMBHOCTb), (U3NYECKOe COBEPLUEHCTBOBaHME NpW
3aHATUAX CNOPTUBHO-030POBUTENIbHON AeATENNbHOCTLHO;

6) Tpy10BOE BOCIIUTAHME:

FOTOBHOCTb K TPyZY, 0CO3HaHWNe LleHHOCTWN TPYAO0NH00USA, MHTEPEC K Pa3/INYHbIM
cepam nNPOEeCCUOHaNbHOM OeATeNbHOCTM, CBA3aHHbIM C MaTeMaTUKON W ee
MPUNOXKEHUSAMIN, YMEHME COBepLUaTb OCO3HaHHbIA BblbOp Oyayulein npodeccun u
peasin3oBbiBaTb COOCTBEHHbLIE >XM3HEHHbIE MaHbl, FTOTOBHOCTb W CMOCOOHOCTL K
MaTemaTyeckoMy 06pa3oBaHMIO 1 CamMo06pa30BaHUIO Ha MPOTSXKEHNUM BCEW YKU3HM,



FOTOBHOCTb K aKTMBHOMY Yy4acTUHO B  pELUeHUMW NpaKTUYecKux  3afad
MaTeMaTU4YecKoW HamnpasieHHOCTH;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

CPOPMMPOBAHHOCTb  3KOJIOTMYECKOW  KY/bTYpbl,  MOHWMaHWe  B/IMSHUSA
COLMaIbHO-3KOHOMMYECKNX MPOLIECCOB Ha COCTOSIHME MPUPOAHON W CcoLManbHOM
cpefibl, 0CO3HaHWe rNo6a/IbHOro XapakKTepa 3KO/OrMYeCKMX NPobeM, OpueHTaL s Ha
NMPUMEHEHNE MaTeMaTUYECKUX 3HAHUIA A1 peLleHuns 3a4a4d B 061acTV OKPYXKatoLLen
cpeAbl, MnaHMpoBaHMe MOCTYMNKOB M OLEHKM WX BO3MOXHBIX MOCNeACTBUA A1
OKpY>KatoLLIe cpeapl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

ChOPMMPOBAHHOCTb ~ MMPOBO33PEHWS!, COOTBETCTBYHOLLETO  COBPEMEHHOMY
YPOBHIO PasBUTUS HayKN 1 OOLLECTBEHHOW NPaKTUKK, NOHUMaHWe MaTeMaTU4ecKoi
HayKn Kak ctepbl Ye/loBeYECKOW AeATeNbHOCTU, 3TaroB eé pasBUTUA U 3HAYMMOCTU
A9 pasBUTMS LMBUIN3ALMKW, OBNafeHne A3bIKOM MaTeMaTWKM U MaTeMaTUyecKoi
Ky/IbTYPOI KaK CpefCTBOM MO3HAHWA MUPa, TOTOBHOCTb OCYLLECTB/ATL MPOEKTHYHO 1
NCCNefoBaTeNIbCKYH AeATENbHOCTb MHAMBUAYANBHO U B TPYIIe.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble jornvyeckue 1eMcTBUS:

BbIABNATb W XapaKTepu3oBaTb CYLLIECTBEHHbIE MPU3HAKM MaTeMaTUYeCcKnX
00bEKTOB, MOHATUIA, OTHOLLEHWIA MeXAY MOHATUAMU, (OPMYNMPOBaTb OnpeaeneHns
MOHATUI, YCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HaK KnaccuurKalmm, 0OCHOBaHUA Ans
00006LEeHNS N CPaBHEHNS, KPUTEPUM MPOBOANMOIO aHansa;

BOCNpPVHUMATb,  (hopMynMpoBaTb U NpPeobpa3oBbiBaTb  CY)XKAEHUS:
YTBEPAUTENbHBIE U OTPULATESIbHbIE, eAMHNYHbIE, YACTHbIE U 00LLME, YC/IOBHbIE;

BbISBNSATb MaTemaTuyecKmne 3aKOHOMEPHOCTK, B3aMMOCBS3M U NMPOTMUBOPEUNS B
(hakTax, AaHHbIX, HabMOAEHUAX W YTBEPXAEHUAX, MpednaraTb KpuUTepun LONs
BbISIB/IEHNS 3aKOHOMEPHOCTEN U NPOTUBOPEYNIA;

[enaTb BbIBOAbl C MWCMONb30BaHWEM 3aKOHOB JIOTUKMW, [eOYKTUBHbLIX U
NHAYKTUBHbIX YMO3aK/MHOUYEHWNI, YMO3aK/THOUeHWIA N0 aHaornu;

NPOBOANTL CaMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYECKMX YTBEPXAEHWIA
(NpsAMble 1 OT NMPOTUBHOrO), BbICTPaMBaTL aprymeHTauunio, NPUBOAUTL MPUMepbl Y
KOHTpMpumepbl, 060CHOBbIBaTb COOCTBEHHbIE CYXKAEHWSA U BbIBOAbI;

BblGMpaTb CMNocob pelleHWs Yy4yebHON 3afaun (CpaBHMBATb  HECKO/bKO
BapuaHTOB peLleHus, BblovpaTb Hanbosnee NOAXOAALMIA C YHETOM CaMOCTOATE/IbHO
BblAe/IeHHbIX KpUTEPUEB).

ba3oBble uccienoBaTe/bCKue A1eiiCTBUSA:



MCNONb30BaTb BOMPOCbI KaK WCCMEef0BaTe/IbCKUn  WUHCTPYMEHT  MO3HaHWS,
(hopmynupoBaTb  BOMPOCHI,  (PUKCUpYlOWMe  MPOTUBOpPeYMe, npobnemy,
yCTaHaB/MBaTb MCKOMOE 1 flaHHOe, (DOPMMPOBATL rMNOTEe3Yy, apryMeHTMPOBaTbL CBOKO
MO3ULMIO, MHEHUE;

MPOBOAUTL CAMOCTOSATENbHO CMTaHUPOBaHHbIN IKCNEPUMEHT, UCCNefoBaHMe Mo
YCTaHOB/IEHUIO OCOOEHHOCTE MaTeMaTU4YeCcKOro O0ObeKTa, SB/EHMS, MnpoLecca,
BbISIB/IEHMIO 3aBUCKMMOCTEN MeXay 00beKTaMu, ABIEHNAMU, NpoLieccamu;

CamMOCTOATE/IbHO  (DOPMYNNPOBaTh 0606LLEHMS W BbIBOALI MO pe3y/bTaram
MPOBEAEHHOro  HabntofeHWs,  WUCCMefoBaHWs,  OUEHMBaTb  [JOCTOBEPHOCTb
MOJSTlyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 06006LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXHOE pas3BUTME nMpouecca, a Takke BblABUraTb
NPeAnosIoKEHNA 0 ero PasBUTUM B HOBbIX YC/IOBUSIX.

Pabora ¢ unpopmaumeii:

BbISIBNATL Ae(MUMTLI MH(OPMaLUK, AaHHbIX, HEO6XOAMMbLIX A/ OTBeTa Ha
BONPOC 1 A1 PeLleHns 3aaum;

BblGMpaTb MH(OPMaUMIO U3 UCTOYHUKOB Pas/IMyHbIX TWUMOB, aHa/IM3MPOBaTb,
CUCTEMATN3NPOBATb M MHTEPNPETUPOBATL MH(OPMAaLMIO Pa3/IYHbIX BUAOB U (HOPM
npeacTaBieHus;

CTPYKTYpPMpPOBaTb MH(OpMaLMio, NPeAcTaBnAaTb €€ B pas/inyHbIX (opmax,
WNIOCTPUPOBATL rpanyecku;

OLleHMBaTb HaJEeXXHOCTb MHopMaLuun no CaMOCTOATE/IbHO
chopMynmMpoBaHHbIM KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

OO0menme:

BOCMPUHUMATL U (POPMYNNPOBaTb CYXXAEHWUS B COOTBETCTBMM C YCMOBUAMMU U
LensMmn 06LLEHNS, ACHO, TOYHO, FPAMOTHO BbIpaXaTb CBOK) TOUKY 3PEHUS B YCTHbIX U
MUCbMEHHbIX  TeKCTax, [JaBaTb MOSACHEHWA NO  XO4y pelleHus  3ajauu,
KOMMEHTMPOBATb MONYYEHHbIV Pe3ynbTaT;

B X04e 06CyX[eHWs 3afaBaTb BOMPOCblI MO CYLECTBY 0OCYXAaemMoinl TeMbl,
npobnemMbl, peLlaeMont 3agayuu, BbICKasblBaTb MAEWN, HALLENIEHHbIE HA MOUCK peLleHus,
COMOCTaB/IATL CBOM CYX[JEHUS C CYXXAEHWAMW [ApYyrux Y4yaCTHWUKOB [manora,
O6GHapy>XuBaTb pasfiMuMe W CXOACTBO MO3UUMA, B  KOPPEKTHOW  (hopme
(hopmyniMpoBaTb pasHOr1acus, CBON BO3PaXKEHWS;

NpeLcTaBNATbL pe3y/nbTaTbl PelleHust 3afayn, 3KCNepuMeHTa, WCCef0BaHus,
MpoeKTa, CamoCTOATeNbHO BbIGMPaTL (HOPMAT BbICTYMJIEHUS C  YY4ETOM 3ajad
npe3eHTaLMmn 1 0CoObEHHOCTEN ayaUTOPUN.

PeryisiTuBHBIE YHMBeEpPCAaJbHbIe Y4eOHbIe 1eliCTBUA



Camoopranusanus:

COCTaB/ATb N/aH, a/irOPUTM pPeLleHns 3afadym, BbloMpaTb CMOCO6 peLleHus C
YYETOM UMEIOLLMXCA PECYpPCOB M COBCTBEHHbIX BO3MOXHOCTEW, apryMeHTMPOBaTh U
KOPPEKTMPOBAaTb BapUaHTbl PELLEHWNIA C YHETOM HOBOW MH(OpMaLUN.

CaMOKOHTpOJ'Ib, 3MOHI/IOHaJILHblﬁ HHTCJJICKT:

B/lafleTb HaBblkaMW NO3HaBaTeNbHON PetIeKCMM KaK 0CO3HaHMS COBepPLLIaeMbIX
[EACTBAA N MbICIUTENbHBIX MPOLIECCOB, WX pe3ynbTaToB, BfageTb crocobamu
CamMONpPOBEPKM, CaMOKOHTPO/A Npouecca M pesynbTaTa pPelleHns maTeMaTnuyeckKom
3agauu;

npeaBuaeTb TPYLHOCTW, KOTOPble MOTYT BO3HWKHYTb MPWU PeLueHnn 3aiaudu,
BHOCWTb KOPPEKTUBLI B AeATENIbHOCTb Ha OCHOBE HOBbIX OOCTOSATENbCTB, AaHHbIX,
HalAeHHbIX OLINOOK, BbISIBMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/nbTarta Leam U YCNoBUAM, 00BACHATL NPUYNHBI
[OCTVDKEHUSA W HELOCTMDKEHUS pPe3y/bTaToB [AeATe/lbHOCTU, HaxOAWUTb OLLMOKY,
[laBaTb OLEHKY NPUOOPETEHHOMY ONbITY.

CoBMecTHAsI 1€SITEIBHOCTD:

MOHMMaTb M WCMOMb30BaTb MNPEUMYLLECTBA KOMaHAHOW W WHAMBUAYa/bHOM
paboTbl NPU peLleHnn yYebHbIX 3aga4, NPUHUMATb Lie/lb COBMECTHOM AeATe/IbHOCTH,
MNaHMpoBaTb OpraHM3auuio COBMECTHOW paboTbl, pacnpefenstb Buabl pabor,
[loroBapmeartbCs, 00CY»X[aTb MPOLECC M pe3ynbTaT paboTbl, 0600WaTb MHEHUS
HECKO/bKUX NMOJEN;

yyacTBOBaTb B TPYnnoBbIX (hopMax paboTbl (06CYy>KaeHWs, 0OMEH MHeHWN,
«MO3roBble LUTYPMbI» U MHbIE), BbIMOMHATL CBOK YacTb paboTbl Y KOOPANHMPOBATb
CBOM [ENCTBUA C APYrMMM YneHaMn KOMaHzbl, OLEeHBaTb Ka4ecTBO CBOEro BK/aja B
O6LWMA  NpoAyKT MO  KputepusMm,  CHOPMY/IMPOBaHHbIM  Yy4YaCTHUKaMu
B3aMMO/IENCTBMS.

HPEAMETHBIE PE3YJIBTATBI

K koHUy 10 kaacca 06yyatoWmMincs Hay4mTCs:

e CBOOOLHO oOMepupoBaTb OCHOBHbLIMW TMOHATUAMU  CTEPEOMETPUM  NPW
PeLLeHNN 3aa4 1 NPOBeAEHNN MaTeMaTUUYECKNX PacCy XXAeHWA;

e MNPUMEHATb AKCUOMbI CTEPEOMETPUN U CNeACTBUA W3 HUX NPU pPeLleHum
reoOMeTPUYECKNX 3aad;

e KflacCU(MLMpOBaTb B3aMMHOE pPacrno/ioXKeHMEe MPSAMbIX B MPOCTPaHCTBE,
MNOCKOCTel B NPOCTPAHCTBE, NMPSMbIX U NJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOLHO OMepupoBaTb MOHATUAMM, CBA3AHHLIMM C YT/1aMin B NMPOCTPaHCTBE:
MEeXAY NPSAMbIMU B MPOCTPAHCTBE, MEXAY MPAMOIA U NNOCKOCTbLHO;

e CBOOOAHO OMepupoBaTb NOHATMSAMU, CBA3AHHBLIMU C MHOTOrpaHHVKaMu;



e CBOOOAHO pacrno3HaBaTb OCHOBHblE BWAblI MHOrOrpaHHUKOB (NpPW3Ma,
nupamuga, NPAMOoYro/bHbIi Napannenenunes, Kyo);

e KnaccuuumpoBaTb  MHOrOTpPaHHWKW,  BbIGUpas  OCHOBaHWUA  AJ1F
Knaccuukaumm;

e CBOOOAHO  OMepupoBaTb  MOHATMSAMW,  CBSI3AHHBIMW € CEYEeHUEM
MHOTOrPaHHMKOB M/I0CKOCTbIO;

e BbIMOSHATbL Napa/ieibHoe, LeHTPa/IbHOE M OPTOrOHa/IbHOE MPOEKTUPOBaHKe
(hMryp Ha NI0CKOCTb, BbIMOMHATL N306paXKeHWs (oMryp Ha NIOCKOCTY;

e CTPOUTb CEYEHUS MHOTOrPaHHWKOB pPas/IMYHbIMKM METOLaMW, BbIMOSHATb
(BbIHOCHbIE) M/IOCKME YEPTEXM N3 PUCYHKOB MPOCTbIX 0OBEMHBIX (MTyp:
BUA CBEPXY, COOKY, CHU3Y;

e BbIYMC/ATbL NIOWAAM NMOBEPXHOCTEN MHOTOrpPaHHUKOB (Npu3ma, nupammnaa),
reOMeTPUYECKNX TeN C NPUMEHeHEM opMYIT;

e CBOOOAHO OMEpPUPOBaTb MOHATUAMMU: CUMMETPUA B NPOCTPAHCTBE, LEHTP, OCb
W NJIOCKOCTb CUMMETPUMN, LLEHTP, OCb M NIOCKOCTb CUMMETPUN (UTYpbl;

e CBOOOAHO oOMepmpoBaTb MOHATUAMW, COOTBETCTBYHOLLMMK BeKTOpaM U
KoopAuHaTam B MPOCTPaHCTBE;

o BbINOMHATb JENCTBUSA Haf, BEKTOPaMU;

e pewartb 3aja4yM Ha [OKa3aTe/IbCTBO MaTeMaTMUYeCKMX OTHOLLEHUA W
Hax0oXJeHVe reOMeTPUYECKUX BEIMYMH, MPUMEHAS U3BECTHbIE METOAbI Mpw
PELLEHNN MaTemaTMyeCKMX 3aday MOBbILEHHONO W BbICOKOIO YPOBHS
C/IOXHOCTW;

o TMPUMEHSATb  MNPOCTEWLUME MpOrpaMMHble  CpeAacTBa U 3NEKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKUX 3aay;

e W3BNEKaTb, Mpeobpas3oBbiBaTb W WHTEPNPETUPOBATbL MHGOPMaLMIO O
MPOCTPAHCTBEHHbLIX FEOMETPUYECKUX  (mrypax, MpPeACTaBlIeHHYD Ha
yepTeXax U pUCyHKax;

e TMPVIMEHATb MOJYYEHHbIE 3HAHUA Ha MPaKTUKe: CPaBHUBATb U aHa/IM3MPOBaTb
peasibHble CUTyauun, NMPUMEHATb M3YYeHHble MOHATUS B MpoLecce nomcka
PeLleHnss MaTemMaTuyeckn ChopMy/IMPOBaHHON NPOGieMbl, MOAENMPOBaTb
peasibHble CUTyaUUW Ha $3blke TeoMeTpuM, WcCnefoBaTb MOCTPOEHHbIE
MOZENN C MUCNO/b30BaHNEM FeOMETPUYECKMX MOHATWIA U Teopem, arnapata
airebpbl, pewarb MpPakTUYeCKMe 3afayu, CBA3aHHble C HaXOXeHWeM
reOMeTPUYECKNX BESIMUNH;

e WMeTb NPeACTaBfEHN 06 OCHOBHbIX 3Tanax pasBUTUA TeoOMeTpuM Kak
COCTaBHOM YacTu (PyHAaMeHTa Pa3BUTUNS TEXHOOT WA,

K KoHUy 11 kiacca 00y4artoLmnines HayunTes:



CBOOGOAHO OMepupoBaTb MOHATUAMM, CBA3AHHLIMW C  LWIMHAPUYECKON,
KOHMYECKOM 1N  CepuyecKoi MOBEPXHOCTAMK, OOBACHATL  CMNOCOObI
nosy4veHus;

onepmpoBaTb MOHATUAMM, CBSA3@HHLIMW C TeflaMy BpaLLeHUs: LMIMHAPOM,
KOHYCOM, Chepoil 1 LIapom;

pacrno3HaBaTb Tena BpaweHns (LuanMHAp, KOHYC, cdepa 1 wap) n 06bACHATbL
Cnoco6bbl NONyYeHUs TeN BpaLeHus;

KnaccuguumposaTtb B3aMMHOE pacnosioXeHue cgepbl U NIOCKOCTH;
BbIUNC/ATL BE/IMUMHBLI  3/IEMEHTOB MHOIOrPaHHWKOB W Te/l  BpaLleHus,
06bEMbI M NOWAAMN MOBEPXHOCTEN MHOrOrpaHHUKOB W Ten BpaLleHus,
reOMeTPUYECKNX TeN C NPUMeHeHEM opMyI;

CBOOOAHO OMepuvpoBaTb MOHATUAMMW, CBSA3AHHBLIMW C KOMOWHAUMAMW Tes
BpallleHMs M MHOTOrpaHHUKOB: MHOTFOrpaHHWK, BMUCaHHbIM B cepy W
OMUCaHHbIA OKOMO cepbl, cdepa, BNMCAHHAS B MHOFOrpaHHUK WU Teno
BpaLLeHNs;

BbIYMCNATL COOTHOLLUEHUA MeXAy nnowagsMn noBepxXHOCTEN N 06bEMamu
NoA06HbIX Ten,

N306paXkaTb M3ydaemble (Urypbl, BbINMOMHATL (BbIHOCHBIE) M/TOCKNE YEPTEXM
M3 PUCYHKOB TMPOCTbIX OOBEMHBLIX (Uryp: BWUA CBEPXY, COOKY, CHU3Y,
CTPOMTb CEYEHNS Tesl BpaLLEHNS;

N3B/EKaTb, WHTEPNPeTUpoBaTb W Mpeobpa3oBbiBaTb  UH(OPMaUMIO O
MPOCTPaAHCTBEHHbIX FEOMETPUYECKUX  (mrypax, MpPeACTaB/eHHY0 Ha
yepTeXax U PUCYHKaX;

CBOOOAHO ONeprpoBaTh MOHATUEM BEKTOP B NPOCTPAHCTBE;

BbINO/IHATL OMNepaLun Hafl BEKTOpamu;

3afjaBaTb NJI0CKOCTb YPaBHEHVEM B [JeKAPTOBOW CUCTEME KOOPAMHAT;
pelaTb reoMeTpuyecKune 3a4adm Ha BblUMCIEHME YII0B MeXAY MPsSMbIMU Y
MNOCKOCTSIMW, BblYMC/IEHWE PACCTOSHWUIA OT TOYKM [0 MNIOCKOCTW, B LIENOM,
Ha NPVYIMeHeHVe BEKTOPHO-KOOPAMHATHOI0 MeToa Npu peLleHunu;

CBOGOAHO OMepupoBaTb MOHATUAMW, CBA3AHHLIMU C  [BMXKEHVWEM B
MPOCTPaHCTBE, 3HaTb CBOMCTBA [ABVXXEHWI;

BbINONHATL  M300paXKEHNUS MHOTOrPaHHUKOB W Ten  BpalleHus npu
napannensHOM — MNEpPeHoce,  LEHTPabHOM  CUMMETPUW,  3epKaslbHOW
CUMMeETPUI, NPU NMOBOPOTE BOKPYT NPSAMON, Npeobpa3oBaHUs Nofoous;
CTPOUTb CEeYeHWS MHOrOrpaHHMKOB W Tesl BPALLEHWs: CeYeHus UuanHApa
(mapannenbHO U NeprneHANKYISPHO OCK), ceyeHWs KoHyca (napansienbHble
OCHOBaHUIO 1 NPOXOAALLME Yepe3 BEPLUNHY), CeYEHUS LLapa;

MCMO/b30BaTb MeTOAbl MOCTPOEHUSI CEYEHWl: MeTOof CfefoB, METOA
BHYTPEHHEr0 MPOEKTUPOBaHNA, MeTO/, NepeHoca CeKyLLEein NN0CKOCTH;



[0Ka3blBaTb reOMEeTPUYECKME YTBEPXKAEHMS;
MNPUMEHATb FeoMeTpuyeckne (akTbl A/ PELUEHUSt CTEPEOMETPUYECKUX
3afla4y, npegnonaraloWwmnx HECKOIbKO LIaroB peLueHusi, ec/in  YCnoBus
NMPUMEHEHUS 3alaHbl B SBHOW M HESBHOMN (POPME;

peliatb 3afa4yM Ha [0Ka3aTe/fbCTBO MaTeMAaTUYECKMX OTHOLUEHUA 1
HaXO0XAeHVEe reOMeTPUYECKNX BENNYNH;

MPUMEHATb MNPOrpPaMMHble CPeACTBa U 3/1eKTPOHHO-KOMMYHUKALNOHHbIE
CUCTEMbI MNPV PELLEHUN CTEPEOMETPUYECKNX 3aay;

MPUMEHSATb MOMyYEHHbIE 3HaHWS Ha NPaKTWKe: CpaBHMBATb, aHaIM3MPOBaTb
M OUEHMBaTb peasbHble CUTyauuu, MNPUMEHATb W3YYEHHbIE MOHATUSA,
TeopeMbl, CBOWCTBa B MNPOLIECCE MOWMCKA PELUEHMS  MaTemMaTU4YecKu
chopmMynMpoBaHHOM MpPO6MeEMbI, MOAENMPOBATL peasibHble CUTyauuu Ha
A3blIKe FeoMeTpun, UCCneaoBaTb MOCTPOEHHbIE MOAENN C WCMO/b30BaHMEM
FeOMETPUYECKNX MOHATMIA W Teopem, annapata anrebpbl, peLuaTb
MPaKTUYeCKMe 3afayn, CBS3aHHble C HAXOXAEHWEM TEeOMETPUYECKMX
BENNYNH;

MMETb MNpPeACTaBNEHNA 06 OCHOBHbIX 3Tanax pasBUTMS TeOMETPUM Kak
COCTaBHOM YaCTW (PyHAaMeHTa pa3BUTUNS TEXHOMOM WA,



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsun4vecTBo 4yacoB JJIeKTPOHHbIE
HaumenoBanue pa3xesioB 1 TEM (III/I(l)pOBLIe)
n/ KonTpoibuble | 00pa3oBaTejbHbIE
nporpaMmasl Bceero
n padoThbI pecypchl
bnbnmoteka LLOK
1 BBefieHVe B CTEpEOMETPUID 23 1 https://m.edsoo.ru
5 B3avMHOoe pacnonoXxeHue npsmMbIX B 6 1 bubnnoteka LIOK
npocTpaHcTBe https://m.edsoo.ru
3 MapannenbHOCTb MPAMbIX 1 NI0CKOCTEN 8 0 Bubnmoteka LLOK
B MPOCTPaHCTBE https://m.edsoo.ru
4 MNepneHANKYNAPHOCTb NPAMbIX U o5 1 Bubnuoteka LIOK
NOCKOCTEN B NPOCTPaHCTBE https://m.eds00.ru
5 YT Nbl N pacCcToAHUA 16 1 bubnmotexa LIOK
https://m.edsoo.ru
6 MHororpaHHuKm 7 1 bubnuoreka LIOK
https://m.edsoo.ru
bnbnnoteka LLOK
7 BeKTopbl B NpocTpaHCcTBe 12 0 httos://m.edsoo.ru
8 MoBTOpeHVe, 0606LLEHVE 1 5 5 bubnnoteka LIOK
cucTemaTusaums 3HaHWiA https://m.edsoo.ru
OBLEE KOJIMYECTBO YACOB INO 102 5

NMPOIrPAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jie/ioB u (uudposBbie)
KonTpoabHbl
n/n TeM NMpPOorpamMmMmsbl Bceero o0pa3oBaTe/ibHbIE
e padoThI
pecypcsl
1 AHannTn4yecKas reomeTpus 15 1 bubmmoreka LIOK
https://m.edsoo.ru
) [MoBTOpeHWe, 06006LLeHVE N 15 1 bubnunoteka LIOK
cucTeMaTmsaumsa 3HaHui https://m.edsoo.ru
3 O6bEM MHOrorpaHHuKa 17 1 bubnmoteka LIOK
https://m.edsoo.ru
bnbnuoteka LLOK
4 Tena Bpaeqy 24 . https://m.edso0o.ru
5 Mnowaam NnoBepxHOCTU U 9 1 Bubnuoteka LIOK
06bEMbI KPYT/bIX TeN https://m.edsoo.ru
bubnunoteka LIOK
6 AABIwkeHIa > . https://m.edsoo.ru
7 [MoBTOpeHME, 0606LLEHE N 17 5 Bubnuoteka LIOK
cucTemaTmsaumsa 3HaHuin https://m.edsoo.ru
OBLLEE KOJTMYECTBO YACOB INO 102 g

NMPOIrPAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
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