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MNOACHUTEJIBHASA 3AIINCKA

[CeomMeTpus SBASETCS OAHUM 13 6a30BbIX KYPCOB Ha YPOBHE CpefHero o0LLero
obpa3oBaHMs, TaK KakK 06ecneynBaeT BO3MOXHOCTb W3yYeHUs AUCLUNANH
eCTECTBEHHO-Hay4YHOI HamnpaBfEHHOCTM W MPEAMETOB YMaHUTapPHOIO LMKAa.
MOCKO/bKY NI0rMyecKoe MblLLIeHne, PopMMpyeMoe Npu n3yyeHnm obyyatoLLMMICS
MOHATUIAHLIX OCHOB rEOMETPWM, MpW [AOKa3aTeNbCTBE TEOPEM M MOCTPOEHUMU
LIENOYKM NTOFMYECKNX YTBEPXKAEHWI MPY peLLeHN reOMETPUYECKMX 3aad, YMeHNe
BblABMraTb M OMpoBepraTb rMNOTe3bl HEMOCPEACTBEHHO WCMOML3YHTCA NpK
peLLeHN 3a1a4 eCTECTBEHHO-HAYYHOIO LKA, B YaCTHOCTU (IM3NYECKNX 3aau.

Llenb 0cBOEHMSA NporpammMbl y4e6HOro Kypca «feoMeTpmsi» Ha yrny6néHHOM
YPOBHE — pa3BUTHE MHAMBUAYASTbHBIX CMOCOOHOCTEN 00YYarOLLMXCA NPU N3YUHEHUN
reoMeTpuMM, KakK COCTaBNsloWein npeagMeTHoOn o6nactm «MaTemaTvka W
NHhopMaTMKa» Yepes obecrneyeHmne BO3MOXKHOCTI NPUOBPETEHNS 1 UCNO/b30BaHNSA
6osnee rnyboKNX reoMeTPMYECKMX 3HAHWIA 1 AeACTBUIA, CNeUMpUYHbIX FTEOMETPUN,
1 HEOOXOANMBIX ANS YCMELIHOro NPod)ecCMOHabHOr0 06pa3oBaHus, CBS3aHHOIO C
MCNOMb30BaHMEM MaTEMATUKN.

MpropUTETHLIMA 3afad4aMn Kypca FeOMEeTpUM Ha Yrny6neHHOM YpPOBHE,
PacLUMPSIOLLMMUN U YCUIMBAKOLLMMI KypC 6a30BOro YPOBHS, SIBNSKOTCA:

pacluMpeHne NpeacTaBfeHNs 0 FeOMEeTPUM Kak YacTu MUPOBOW KynbTypbl U
(hopMMpoBaHMEe 0CO3HaHMS B3aMMOCBA3M FEOMETPUM C OKPYXKAHOLLIMM MUPOM;

(hopMMpoBaHMe MpPeACcTaBleHNs O MPOCTPAHCTBEHHbIX (Urypax Kak o
BaXKHEMLLMX MaTEMaTUYECKMX MOAENsAX, NO3BOMSHOLMX OMMUCbIBaTb M M3yyaTb
pasHble SIBNEHNS OKPY>KAKOLLLEr0 MMpa, 3HaH1e NOHATUIAHOMO annaparta no pasgeny
«CTepeomMeTpms» y4ebHOro Kypca reoMeTpuu;

(hopMMpOBaHME  YMEHMSt  BMafeTb  OCHOBHbIMW  MOHATUAMM O
MPOCTPAHCTBEHHbIX (Urypax U WX OCHOBHbIMW CBOMCTBaMW, 3HaHWE TEOPEM,
opmMyn 1 yMeHMe UX MPUMEHSITb, YMEHWS [0Ka3blBaTb TEOPEMbl U HaXOA4MTb
HecTaHAapTHbIE CNOCO6bI peLleHns 3a8au;

(hopMMpOBaHMe YMEHMS pacro3HaBaTb Ha YepTexax, MOAENsX U B peaslbHOM
MMPE MHOFOrpaHHUKN W Tena BpaLLEHWs, KOHCTPYWMpOBaTb EOMETPUYECKME
Mozenw;

(hopMMpOBaHME MOHMMaHNS BO3MOXHOCTU aKCMOMATMYECKOro MOCTPOEHUS
MaTemMaTUYecknux Teopwuil, hOpMMPOBaHME MOHMMAHWS POSIN aKCMOMATUKM NpW
MPOBEAEHNN PaCCYXXAEHWIA;

(hopmmpoBaHMe yMeHWs BnafeTb MEeTOAaMM [0Kas3aTe/lbCTB U aropuTMOB
peLLeHns, YMeHUS NX NMPUMEHATb, MPOBOAUTL [0Ka3aTe/lbHble PACCYXXAEHUS B X0Ae
PELLEHNS CTEPEOMETPUYECKMX 3afay M 3afay C MNPaKTUYECKUM COAEPXKaHUEM,
(hopmMupoBaHMe  NpefcTaBneHMss O  HEOO6XOAMMOCTM  [0Kas3aTeNbCTB  Mpwu



060CHOBaHMNM MaTeEMATUYECKMX YTBEPXKAEHWI 1 PO aKCUOMATUKN B NPOBEAEHUN
AefyKTUBHbIX PacCy>KaeHWi;

pasBUTME W COBEPLUEHCTBOBAHME WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOOHOCTEN 06yYatoLLMXCcs, NOo3HaBaTe/lbHON aKTUBHOCTU, UCC/EA0BATENbCKUX
YMEHWNIA, KPUTUYHOCTU MbILLSIEHUS, UHTepeca K N3yUYeHNIO TeOMETPUN;

(hopMupoBaHMe (YHKLUMOHA/IbHOW TPaMOTHOCTW, PeNieBaHTHOW FeOMETPUMN:
YMeHUs pacrno3HaBaTb MPOSABEHNA TEOMETPUYECKUX MMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXMU3HEHHbIX CUTYyaUMAaX W Mpu U3yYeHUn ApYrux
yyebHbIX  MNPeAMETOB, MNPOSAB/EHUA  3aBUCUMOCTEN M 3aKOHOMEPHOCTEMN,
MOZENNPOBaHNA peaibHbIX CUTyauuid, UCCNefoBaHUA MOCTPOEHHBbIX MOZeNen,
NHTeprpeTaLmmn Noy4vyeHHbIX pe3ynbTaTos.

OCHOBHbIMK COfEPXKATeNIbHbIMU JIMHUAMK Y4eOHOro Kypca «["eomeTpus» B
10-11 «knaccax aBngawTCca:  «[lpaMble M MOCKOCTM B MPOCTPAHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KOOpAMHATbI B
MPOCTPaHCTBe», «[ABMKEHNA B MPOCTPAHCTBE».

CdopmynupoBaHHoe Bo PIrOC COO TpeboBaHWE «yMeTb OMEPUPOBATb
MOHATUAMMW», PeNleBaHTHLIMW reoOMeTPUN Ha yriy618HHOM ypoBHe 06y4yeHus B 10—
11 Knaccax, OTHOCUTCS KO BCEM COfep)aTe/lbHbIM NIMHMAM Y4ebHOro Kypca, a
(hopMMpoBaHMe  NIOTUYECKMX  YMEHWA  pacnpefenseTca He TO/MbKO MO
cogepxxartesibHbIM IMHKUAM, HO 1 MO rogam oby4deHuns. CoaepxkaHme obpa3oBaHms,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTamM 0CBOeHUs PefepasibHOW paboyel
nporpaMmbl, pacnpesenéHHbIM Mo rogam 06y4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4YTobObl KO BCEM OCHOBHbIM, NPUHLMMMaNLHLIM BOMpocaM 06yyaroLmecs
obpawiaiMcb  HEOLHOKpPaTHO. 3JTO  MO3BOMSET  OpraHuW3oBaTb  OBMafeHue
reoOMeTPUYECKUMU NOHATMSMU 1 HaBbIKamMy Moc/eoBaTe/lbHO U NOCTynaTesbHO, C
CO6/0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BK/HOYATb B 06LLYHO
CUCTEMY FEOMETPUYECKUX MPeACTaBeHNIA 06yyatoWmMxcs, pacumpsas n yrnyonsas
eé, 06pasys 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 reomMeTpumM Kak cocTaBstoLelt yd4ebHoro npegmeta «MateMaTukay;

MOArOTOBUTbL O0OYYAKOLMXCA K MPOAO/DKEHUIO M3YYEeHUA MaTeMaTuku C
Y4éTOM BblOOpa GyayLleit npodeccumn, obecrieyrBas MPEEMCTBEHHOCTb MEX.Y
06LLMM 1 NPOECCMOHA/IbHBIM 06pa30BaHNEM.

Ha wu3ydeHne y4yebHOro Kypca «[eomeTpus» Ha Yrny6néHHOM YpOBHe
otBoanTca 204 vaca: B 10 knacce — 102 yaca (3 yaca B Hefento), B 11 knacce — 102
yaca (3 yaca B HefienNo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

HpSIMLIe H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  cTepeomeTpun. Touka, npsmas, MNJI0CKOCTb,
NpocTpaHCcTBO. [loHATME 06 akcMomaTM4YecKOM MMOCTPOEHUN CTEPEOMETPUMN:
aKCUOMbI CTEPEOMETPUM N CNECTBUS U3 HUX.

B3anMHOe pacronoXkeHe MpsMbIX B MPOCTPaHCTBE: MepeceKatoLmecs,
napanniefiHble U CKpelimBaroLmecs npsmMble. TpU3HAKM  CKPELLMBAOLLMXCS
npsambIX. MapannensHOCTb MNPAMbIX U MI0CKOCTEN B NPOCTPAHCTBE: NapasiienbHble
MpsAMbIE B MPOCTPAHCTBE, NapainenbHOCTb TPEX NPSMbIX, NapanieflbHOCTb NPSMON
M nnockocTu. lMapannenbHoe W LEHTPanbHOE MPOEKTUPOBaHME, M306paXKeHue
(uryp. OCHOBHble CBOICTBa NapannenbHOro MpPOeKTUPOBaHMS. K306paxeHune
(uryp B napannenbHoi NPoeKunn. YTbl C COHanpaBieHHbIMU CTOPOHAMM, Yron
MeXay npsaMbIMU B NPOCTPaHCTBE. MapanfienibHOCTb MIOCKOCTEN: NapainenbHble
MNOCKOCTMU, CBOICTBa napannenbHbIX MNOCKOCTEN. MpocTeLumne
MPOCTPAHCTBEHHbIE  (DMUrypbl Ha MJIOCKOCTW: TeTpasap, napannenenvnem,
MOCTPOEHNE CEUYEHNIA.

MepneHANKYNSPHOCTb NPAMOR M NMIOCKOCTW: NEPneHANKYNAPHbIE NPsSMble B
MPOCTPaHCTBe, MpsiMble NapanfiefibHble W NepPneHANKYNsipPHble K M0CKOCTH,
NPU3HaK NepneHanMKYNSPHOCTA MPAMOM WM MNOCKOCTU, TeopeMa O MNpPsSMOiA
NeprneHaAnKYNSApHON M10CKOCTW. OpTOroHasnbHoe NMPOEKTUPOBaHME.
MepneHanKynsp U HaKMOHHbIE: PacCTOsiHME OT TOYKM A0 MIOCKOCTW, paccTOsHME
OT NPSIMOM [10 MI0CKOCTK, NPOEKLMS PUIYpPbl HA NNOCKOCTb. MepneHANKYNSpHOCTb
MNOCKOCTEN: NPU3HAK NeprneHanKynspHOCTU ABYX MIOCKOCTeW. Teopema O TPEX
neprneHanKynspax.

Yrnbl B NPOCTPAHCTBE: Yron MeXay MpsAMON 1 MNOCKOCTbH, [ABYrPaHHbIi
Yron, MMHENHbIA yron AByrpaHHOro yrna. TpEXrpaHHbIA U MHOrOrpaHHble Yribl.
CBoiCcTBa NMOCKUX YIN0B MHOrorpaHHoro yrna. CBOMCTBa Ma0CKMX 1 ABYrpaHHbIX
YIN0B TPEXTPAHHOIO0 yrna. TeopeMbl KOCUHYCOB WU CUHYCOB N5 TPEXTPaHHOIO yrna.

MHoOrorpaHHuKHu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuKa. Mpusma: n-yronbHas
npu3ma, NpsaMas U HakNoHHas NPU3Mbl, 60KOBas 1 NOJHAsA MOBEPXHOCTb NPU3MbI.
Mapannenenuned, NPSMOYTO/bHbIA Napannienenunes 1 ero cBoMCTBa. Kpatyainiume
MNyTU Ha MNOBEPXHOCTM MHOrorpaHHuMKa. Teopema Oiinepa. NpocTpaHCTBEHHas
Teopema Mudparopa. Mupammnga: n-yronbHas nMpaMmaa, NpaBubHas U yCeyéHHas
nupamuibl. CBoWcTBa pébep M OGOKOBbIX rpaHENn MpaBWIbHON NMpamMunbl.
MpaBUbHbIE MHOrOrpaHHWKW: npaBu/ibHas MNpu3Ma U MNpaBu/bHas Nupammnia,



NpaBWbHasA TPEYro/ibHas NMpammnga v NpaBubHbIA TeTpasap, Ky6. MpeacTtasneHve
0 NpaBU/IbHbIX MHOrOrpaHHNKaX: OKTasp, A0AEKasp W MKocasap.

BbluncneHne 371eMeHTOB MHOFOrpaHHWKOB: pébpa, [AuaroHanu, Yriibl.
Mnowaab GOKOBOM MOBEPXHOCTU W MOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowaib 0OCHOBaHWIA, Teopema 0 60KOBOI MOBEPXHOCTU NPSMOIA Mpu3Mbl. Inowwaas
OOKOBOW MOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW NUpamMuabl, TeopemMa o
NNoLWaan yceuyéHHON nmpamnppl.

CummeTpus B MPOCTPAHCTBE. ONEMEHTbl  CUMMETPUM  MPaBUIIbHbLIX
MHOFOrpaHHMKoB. CUMMETpUS B MpPaBWIbHOM MHOFOrpaHHUKE: CUMMETPUS
napannenenuneia, CUMMETPUA MPaBWUIbHbLIX MNPU3M, CUMMETPUS MPaBU/IbHOM
nupamngpl.

BeKTOpLI U KOOPAMHATHI B IPOCTPAHCTBE

MOHATWA: BEKTOP B MNPOCTPAHCTBE, HY/EBOW BEKTOP, [A/IMHA HEHYNEBOro
BEKTOpa, BEKTOPbl KOMNMHEapHble, COHanpaB/ieHHble W NPOTUBOMOIOXKHO
Hanpa./IeHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [elCTBINA C BEKTOPAMU: CMOXKEHME
M BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BeEKTOpa Ha
ymcno. CBOICTBaA CNOXEHNA BEKTOPOB. CBOMCTBA YMHOXEHMWSI BEKTOPA Ha 4mcho.
MoHATME KOMMMaHapHble BEKTOpbl. MpU3HaK KOMMNIaHapHOCTU TPEX BEKTOPOB.
MpaBuno napannenenunega. TeopemMa O Pas3fiOXEHUM BeKTopa MO  TPéM
HEKOMMMaHapHbIM  BekTopaM.  [lpsiMoyronbHas  cUCTEMa  KoopAuHaT B
npocTpaHcTBe. KoopamHaTbl BekTOopa. CBSi3b MeXAy KoOopAMHaTamu BeKTopa W
KoopauHaTaMn ToueK. Yron mexay BekTopamu. CKanspHOe Mpou3BefeHmne
BEKTOPOB.

11 KIIACC

Tesia Bpaimenus

[MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHMYeCKas MOBEPXHOCTb,
cthepmnyeckass MOBEPXHOCTb, 06pasyollmMe MnoBepxHocTen. Tena BpalleHUs:
LUMANHAP, KOHYC, YCEUEHHbI KOHYC, chepa, wap. BaaumHoe pacrnonoxeHue chepsbl
M NIOCKOCTW, KacaTeNbHas MI0CKOCTb K chepe. 1306paxkeHne Ten BpaLleHns Ha
MNoCKoCTW. Pa3BépTKa LunavHapa v KoHyca. CUMMeTpus cgephbl 1 Lapa.

O6beéM. OcHOBHble CcBOiCTBa 00bEMOB Tenl. Teopema 06 06bEMe
NPAMOYrofibHOro napannenenunega U cneactsmsi u3 Heé. OOBLEM nNpPSAMON u
HaK/IOHHOW MpPWU3Mbl, UWIMHAPA, NMpaMuabl U KoHyca. O6bEM Liapa U LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHus M MHOTrOrpaHHuMKoB. [Mpu3ma, BnucaHHas B
UMNWHAP, OnucaHHas OKo/o uunuvHapa. [lepeceyeHve ciepbl UM wapa C
MNOCKOCTbIO. KacaHue wapa 1 cepbl MNAOCKOCTbIO. OHATME MHOrorpaHHuKa,
OMMCAHHOro O0KO0JI0 Cdiepbl, Cdepbl, BMMCAHHOM B MHOFOrPaHHUK WAN Teno
BpaLleHus.



Mnowaib NOBEPXHOCTU UWMIWMHAPA, KOHYCa, naowafb cdepbl U eé yacTel.
Mopobre B npocTpaHcTBe. OTHOLWEHWe O00BLEMOB, MOLWAAei MOBEPXHOCTEN
nofobHbIX turyp. lNMpeobpasoBaHne nogobus, romoTeTus. PelleHve 3agady Ha
M10CKOCTU C UCMO/b30BaHNEM CTEPEOMETPUYECKUX METOLOB.

[MocTpoeHre ceveHnii MHOrOrpaHHMKOB M TeN BPaLLEHUA: CeYeHns LunnHapa
(napannenbHO W MepreHAUKYNAPHO OCK), CeyeHWUs KOHyca (napasiienbHble
OCHOBaHMIO 1 NPOXOASALLME Yepe3 BEPLUNHY), CEYeHNS LWwapa, METOAbl MOCTPOEHMS
CeYeHuin: MeTof CnefoB, METOL BHYTPEHHEro MPOEKTUPOBaHMUSA, MeTOo[, NnepeHoca
CeKyLLei MNOCKOCTU.

BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopb! B npocTpaHcTBe. Onepauny Hag BeKTopamu. BeKTOpHOe YMHOXeHMe
BeKTOpoB. CBOICTBa BEKTOPHOrO YMHOXeHMS. [pAMoyrosibHasd cucTtema
KoopAuHaT B npocTpaHcTBe. KoopauHatbl BekTopa. Pa3sfnoXkeHue BeKTopa Mo
6asncy. KoopanMHaTHO-BEKTOPHbIA METOZ NPU PeLLeHn reOMeTpUYecKmnx 3agau.

J{BMKEHUSI B IPOCTPAHCTBE

[BmkeHns npocTpaHcTBa. OToGpaXKeHUs. [BUMXKEHUS N PaBeHCTBO (Uryp.
O6bwue cBONCTBa [ABVMXKEHWWA. Buabl ABWKEHWA: napainenbHblii  NepeHoc,
LeHTpa/lbHass CUMMETPUS, 3epKasibHas CUMMETPWUS, MOBOPOT BOKPYr MPAMOIA.
MpeobpaszoBaHus nogobus. Mpsmas u cgepa ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMKM 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOI0 Y/1eHa POCCUINCKOro 06LLEeCTBa, MPeACTaB/IEHME O MaTeEMATUYECKNX
OCHOBax (DYHKUMOHMPOBaHUS  Pa3/IMYHbIX  CTPYKTYP, SBMEHWA, npouesyp
rpakgaHckoro — obuiectea  (BblGOpbl,  OMpPOCbI M APYroe),  YMeHue
B3aMMO/eNCcTBOBaTb C COUMASIbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU N HA3HAYEHWEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

ChOpPMMPOBAHHOCTb POCCUICKON TPaXXAAHCKOW UAEHTUYHOCTU, YBAXKEHUSA K
MPOLUIOMY M HacTosLEeMYy POCCUACKOW maTeMaTWKuW, LleHHOCTHOE OTHOLLEHWE K
AOCTUDKEHUSIM POCCUMCKMX MAaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvUx Haykax, TEXHOMOrusx, cgepax
3KOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

0CO3HaHWe AYyXOBHbIX LeHHOCTEN POCCUICKONo Hapoga, ChopMUPOBaHHOCTb
HPaBCTBEHHOIO0 CO3HAHWUA, 3TUYECKOro NOBEAEHUS, CBA3AHHOIO C MPaKTUYeCKUM
MPUMEHEHNEM AOCTVXKEHWNIA HAYKW N AeATeNbHOCTbI0 YYEHOr0, 0CO3HaHME TIMYHOTO
BK/afa B MOCTPOEHME YCTONUMBOro ByayLLero;

4) hcTeTHYeCcKOe BOCIIUTAHME:

3CTETUYECKOE OTHOLUEHWE K MUpY, BK/KOYas 3CTETUKY MaTeMaTUYecKmX
3aKOHOMEPHOCTeN, 00 LEKTOB, 3a/auy, PELLEeHUI, pacCy>XaeHWIA, BOCNPUUMYMUBOCTb K
mMaTeMaTUYeCKMM acrekTam pas/iMyHbIX BUL0B UCKYCCTBE;

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), (IM3MYECKOe 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 €€ MPUIOXKEHMSIMU, YMEHMe COoBepLlaTb OCO3HAHHbIN BbIGOP
Oyaywien npodgeccum U peanv3oBbiBaTb COOCTBEHHbLIE XXM3HEHHbIE M/iaHbl,
FrOTOBHOCTb M CMOCOOHOCTb K  MareMaTuyeckomy  00pasoBaHUIO U



camoo06pa3oBaHMU0 Ha TMPOTSXKEHMM BCEM >KM3HW, TOTOBHOCTb K aKTUBHOMY
Y4acCTUIO B PELLIEHMM NPaKTUYECKMX 3afa4 MaTeMaTUYeCKON HarnpaBieHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

COPMUPOBAHHOCTb  3KO/IOFMYECKOM  KYNbTypbl, MOHWMaHWE  BMSHUA
COLManbHO-3KOHOMMUYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON 1 COLMabHON
Ccpefibl, 0CO3HaHWe rN06aNbHOr0 XapakTepa 3K0M0rMyYecKnx NpobieM, opueHTaLms
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, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO pPa3BUTUSA HayKM 1 06LLLECTBEHHON NPAKTUKK, NOHUMaHME MaTEMAaTUYECKOM
HayKW Kak cthepbl YENI0BEYECKON AeATENbHOCTI, 3TanoB e€ pa3BMTUA U 3HAYMMOCTU
AN PasBUTUSA LUMBUIN3ALMN, OBNAAEHME A3bIKOM MaTEMATUKN U MaTeMaTUYeCKOW
KYNbTYPOW Kak CpefiCTBOM MO3HaHWNA M1pa, FOTOBHOCTb OCYLLECTB/SATL MPOEKTHYHO
N UccnefoBaTebCKYHO AeATeNbHOCTb MHANBUAYA/ILHO N B TPYNME.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JjornyecKkue 1eMCTBUA:

BbIABNATL W XapaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYeCKumX
O0ObEKTOB, MOHATUA,  OTHOLUEHWI  MeXay  MOHATMAMKM,  (POPMYMPOBaTb
ornpefeneHnst MOHATUW, yCTaHaBNMBATb CYLLLECTBEHHbI MPU3HaK Knaccugukaumm,
OCHOBaHUWA A/ 0606LLEHUNA N CPABHEHUS, KpUTEPUU NMPOBOAMMOI0 aHan3a;

BOCNpVMHMMATb,  (JOpPMynMpoBaTb M MNpeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE U OTPULATESIbHbIE, eANHNYHbIE, YACTHbIE 1 00LLME, YC/IOBHbIE;

BbISIBNISITb MaTemMaTnyecK/e 3aKOHOMEPHOCTK, B3aMOCBSA3M U NPOTMUBOPEUNS
B (hakTaX, AaHHbIX, HABMOAEHNAX N YTBEPXKAEHUAX, npegnaratb KpUTepun Ons
BbISIB/IEHNS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbI C WCMO/Ib30BAHNEM 3aKOHOB JIOTVIKW, AeLYKTUBHBIX U
NHAYKTUBHBIX YMO3aK/NHOUYEHWI, YMO3aK/IHOUeHWIA N0 aHaornu;

MPOBOAUTbL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUUECKUNX YTBEPXKAEHUI
(MpAMble 1 OT NPOTUBHOTIO), BbICTPanBaTb aprymMeHTaLuio, NPMBOAUTL NPUMEPbI 1
KOHTPMpuYMepbl, 060CHOBbIBaTb COOCTBEHHbIE CY>KAEHWSA 1 BbIBOAbI;

BbIOMpaTb CMocob pelleHns Yy4yeGHOM 3agaunm  (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHus, BbIoMpaTb Hanbosee NOAXOAALLMIA C YUETOM CAMOCTOATE/NbHO
BblAe/IEHHbIX KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eiiCTBUSA:



MCMO/b30BaTb BOMPOCbI KaK WCCMeA0BaTe/IbCKUA UHCTPYMEHT MO3HAaHMS,
(hopmynupoBaTb  BOMPOCLI,  (MKCUpYIOLLME  MPOTMBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MCKOMOe M [aHHOe, (popMMpoBaTh rMNoTesy, aprymMeHTUpoBaTb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/ILHO CMNIAHUPOBaHHbIN 3KCMEPUMEHT, 1CC/e0BaHMe
M0 YCTaHOB/IEHNIO OCOBEHHOCTE MaTemMaTUYeckoro 0bbekTa, fABneHus, npoLecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

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

MPOrHO3MpOoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblABUraTb
MPesAnosIOXKeHNA 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISIBNATb AepULMTbI MH(OPMaLUK, LaHHbIX, HEOOXOAUMBIX A4 OTBeTa Ha
BOMPOC W1 AN peLleHns 3afaum;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBATb N MHTEPNPETUPOBATb NH(POPMALMIO Pa3INYHbIX BUA0B U (hOpM
NpeacTaB/eHuns;

CTPYKTYpPUpOBaTb MH(OpMaLMIo, MPeacTaBndTb eé B pasMyHbIX (hopmax,
WNNOCTPUPOBATh rpaginyecku;

OLeHMBaTb HafEéXHOCTb MHopMaLum no CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCMPUHMMATb 1 (DOPMYNNPOBATH CYXKAEHWSI B COOTBETCTBUM C YCNIOBUAMU W
LIeNSAMU 06LLEHWS, ICHO, TOYHO, FPaMOTHO BblpaXKaTb CBOH) TOUKY 3PEHMS B YCTHbIX
N TMNCbMEHHbLIX TEKCTaX, [MAaBaTb MOACHEHMA NO XoA4Y PpeweHna 3ajayvu,
KOMMEHTUNPOBATb HOﬂyHEHHbIM pesynbTart,

B X0/[le 06CY)XAeHWUs 3a/jaBaTh BOMPOCHI MO CYLIECTBY 06CYXXAaeMOli TeMbI,
NpPo6sembl, peLlaeMOil 3aaun, BbICKA3blBaTb WAEW, HaLENeHHble Ha MOUCK
PeLLeHns, COMOCTaBNATb CBOM CYXKAEHUS C CY)XXAEHUAMU [APYrux YYaCTHUKOB
ananora, 06HapyXXuBaTb pasniMyne U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopMynMpoBaTh pa3HOrnacus, CBON BO3PaXKEHWS;

NpeAcTaBNATb pPe3ynbTaTbl PELUEHMs 3a4a4um, SKCNepUMEHTa, UccneaoBaHus,
MPOEeKTa, CamMOCTOATENIbHO BbIGUpaTh (hopMaT BbICTYMNEHUA C YYETOM 3adad
Npe3eHTaL My 1 0COGEHHOCTEN ayaNTOPUN.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaB/ATb M/1aH, aITOPUTM peLleHns 3a4ayn, BblbupaTtb Cnocob peLleHns ¢
YUYETOM MMEIOLLMXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapnaHTbl PeLLeHNiA ¢ yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJIJICKT:

BNafeTb  HaBblKaMy  MO3HaBaTe/IbHON  peieKCMM  KaK  OCO3HaHUS
COBEpPLUAEMbIX LENCTBUA M MbICUTE/NBbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamy CamOnpoBEPKW, CaMOKOHTPO/A npolecca M pesynbTata peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeaBvaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU PELLEHMN 3adaun,
BHOCUTb KOPPEKTUBbLI B [€SATE/IbHOCTb Ha OCHOBE HOBbLIX 0BCTOSATENLCTB, AAHHbIX,
HaleHHbIX OLNOOK, BbIABMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Len 1 YCNoBUAM, 00BACHATb NPUUNHBI
AOCTUDKEHUS UM HEJOCTUXKEHUSA Pe3yNbTaToB AeATENIbHOCTU, HaX04MTb OLUMOGKY,
AaBaTb OLIEHKY NMPUOBPETEHHOMY OIMbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHANBUAYA/IbHOM
paboTbl MpU  pewleHUM y4debHbIX 3aga4y, MpPUHMMATL Leflb  COBMECTHOWM
AeATeNbHOCTK, NMaHMPOBaTb OpraHM3aLMil0 COBMECTHOW paboTbl, pacnpenensitb
BUAbI paboT, 4OroBapmBaTbCcs, 06CYXXAaTb NPOLECC M pe3ynbTar paboTbl, 0606LaTh
MHEHMS HECKONbKUX NIOLEN;

y4acTBOBaTb B rpynmnoBbIX opmax paboTbl (06CYyXAEeHUA, 0OOMEH MHEHWIA,
«MO3r0Bbl€ LUTYPMbI» W UHbIE), BbINOMHATb CBO YacCTb PaboThbl 1 KOOPAMHUPOBATb
CBOM AENCTBUSA C APYTMMU YleHaMU KOMaH/bl, OLIEHMBaTh Ka4ecTBO CBOEr0 BKaaa
B 00OWWMA NPOAYKT N0  KpUTepusiM, COPMYIMPOBaHHbIM  yYaCTHUKaMU
B3aMMO/ENCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K KoHUy 10 k1acca 00y4atoLMiACs HayumnTCs:

e CBOOOAHO OMepUpoBaTb OCHOBHbLIMW TMOHATUAMW CTEPEOMETPUU NPWU
PeLUeHMN 3a1a4 U NPOBEeAEHUN MaTEMATUUECKNX PaCcCyXXAEHWNA;

e TMPUMEHATb aKCUOMbl CTEPEOMETPUM U CNEACTBMA U3 HUX NPU PeLleHnn
reoMeTpUYEeCKnX 3aaau;

e KJacCuMuMpoBaTb B3aUMHOE PacrofioKeHVe MPSMbIX B MPOCTPaHCTBE,
MNOCKOCTEN B NPOCTPAHCTBE, NPSIMbIX U NJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO oOMepupoBaTb MOHATMSAMM, CBSi3aHHbIMW C  yrnamMM B
MPOCTPaHCTBE: MeXay NPAMbIMA B MPOCTPAHCTBE, MeXAy NpsAMoin wu
MI0CKOCThIO;

e CBOOOAHO OMepUpPOBaThb NMOHATUAMU, CBA3AHHLIMU C MHOTOrpaHHNKaMu,;



e CBOOOJHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (Npu3ma,
nMpamMmaa, NPAMOoYro/bHbI Napasinenenunes, Kyo);

e KnaccuM(puuupoBaTb  MHOrOrpaHHWKW,  BblOMpas  OCHOBaHUA A/
KnaccumKauuu;

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

e BbIMOSHATD napasinensHoe, LleHTpa/ibHOe 7 OpPTOroHa/IbHOe
MPOEKTUPOBaHNE (IUTypP Ha MIOCKOCTb, BbIMOMHATL N306paXXeHNs (huryp Ha
MIOCKOCTY;

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

e BbIUWCNATL  M/IOWAAM  MOBEPXHOCTEA  MHOrOrpaHHMKOB  (Npr3ma,
nvpamMmia), reoMeTpUYeCcKnX Tes ¢ MPUMeHeHnem hopmyr;

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE, LEHTP,
OCb M NMI0CKOCTb CUMMETPUMN, LIEHTP, OCb U MIOCKOCTb CUMMETPUM (OUTYpbI;

e CBOOOAHO OMepupoBaTb MOHATUAMM, COOTBETCTBYIOLMUMW BEKTOpPaM U
KOOpAMHaTam B MPOCTPaHCTBE;

e BbINO/HATL AENCTBUS Haf, BEKTOPaMK;

e pewartb 3aJayM Ha [0Ka3aTe/lbCTBO MaTeMaTUYeCKUX OTHOLLUEHMIA 1
Hax0oXXeHMe reoMeTPUYECKNX BE/TMYMH, MPUMEHSAS N3BECTHbIE METO/bI NMPY
PeLleHMn maTeMaTUYecKuX 3afa4y MOBbILLIEHHOTO M BbICOKOIO YPOBHSA
C/TIOXKHOCTM;

o TMPUMEHATb MpOCTelre NpPOrpaMMHble CpeacTBa W 3NEKTPOHHO-
KOMMYHWKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKNX 3aavY;

e W3BNEKaTb, Npeobpa3oBbliBaTb U WMHTEPNPETUPOBATb MHGOPMaLMIO O
MPOCTPAHCTBEHHBLIX TEOMETPUYECKMX (pUrypax, MpPeLCTaBlEHHY Ha
yepTexXax N PUCYHKaX;

o TMPUMEHATb MOJlYYEHHbIE 3HAHWA Ha MNpPaKTUKe: CpaBHWBaTb U
aHa/M3MpoBaTb peasibHble CUTYaUuUn, NPUMEHATb U3YYEHHbIE MOHATUS B
npouecce MNOWCKA  PELUeHUs  MaTemaTuyecknm  CchopMynmpoBaHHOW
Npo6/seMbl, MOAENNPOBaTb peasibHble CUTYyaUuW Ha $A3blke TEOMETPUMN,
1CCNenoBaTb NMOCTPOEHHbIE MOAENN C MCMO/b30BaHWEM TeOMeTPUYECKUX
MOHATUIA W TeopeM, annapata anrebpbl, pelarb MpPakTUYecKue 3agayu,
CBSI3aHHbIE C HAXOX/AEHNEM reOMETPUYECKMX BENTNYMH;

e UMeTb NpeAcTaBfieHNs 00 OCHOBHbLIX 3Tamnax pasBUTUA FeOMEeTPUM Kak
COCTaBHOW YacTu (hyHAaMeHTa pasBUTUS TEXHONOI WA,

K KoHUy 11 kaacca 00yyatoLMACa HayumnTCs:



CBOOGOLHO OnepupoBaTb MOHATUAMU, CBA3AHHBIMW C LWINHLPUYECKOMN,
KOHUYECKON W CHEPUYECKOM MOBEPXHOCTAMMU, OODBACHATL CMOCOObI
MosyyeHus;

OnepupoBathb MOHATUAMM, CBA3AHHBLIMU C TeflaMU BPaLLeHNs: LNINHAPOM,
KOHYCOM, Chepoit 1 apom;

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

KnaccuguumpoBaTtb B3aMMHOE pacnosioXeHue cgepbl U NI0CKOCTY;
BbIYUCNATb BE/NYMHBI 3/IEMEHTOB MHOrOrpaHHWKOB W TeN BpaLleHus,
06bEMbI N NOWAAN MOBEPXHOCTE MHOrOrpaHHMKOB U TeN BpaLLeHWs,
reOMeTPUYECKNX TeN C NPUMEHEHNEM (hOPMY;

CBOOGOAHO onepuvpoBaTb MOHATUAMMW, CBA3AHHBLIMW C KOMOUHaUMAMW Ten
BpalLleHUs U MHOrOrpaHHUKOB: MHOFOrPaHHWK, BMWCaHHbIA B cdepy u
OMMCaHHBIN OKONO cepbl, cdepa, BNMCaHHAasA B MHOTOrpaHHUK UM Teno
BpaLleHNs;

BbIYNCNISATb COOTHOLLIEHNA MeXAY NoLaasMn NOBEPXHOCTEN N 06bEMaMU
NOAO0GHbIX Ter;

n3o0bpaxartb M3yyaemble QUrypbl, BbIMNONHATL (BbIHOCHbLIE) MNJIOCKME
YEpPTeXM M3 PUCYHKOB MPOCTbIX 0O0BLEMHbLIX (Uryp: BUA CBEpXY, COOKY,
CHM3Y, CTPOUTb CeYeHUs Tesl BpaLleHus:;

N3BMeKaTb, WHTEPNpPeTMpPoBaTb W MNPeobpas3oBbiBaTb WHGOPMaUMIO O
MPOCTPAHCTBEHHBLIX TEOMETPUYECKMX (mrypax, MNpPeAacTaB/eHHYH Ha
yepTeXax N PUCYHKaX;

CBO6GOHO OMEepPMPOBaThb NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbIMO/HATL OMNepaLmn Hall BEKTOpamu;

3afaBaTb M0CKOCTb YpaBHEHVEM B IeKAPTOBOW CUCTEME KOOPAMHAT;
peLlaTb FreOMETPUYECKME 33241 Ha BbIYMCIEHWE YIIOB MEXAY MPAMbIMUA 1
MNOCKOCTAMU, BbIMUCNIEHNE PACCTOAHMIA OT TOUKM A0 NIOCKOCTH, B LIE/IOM,
Ha NpYMeHeHNe BEKTOPHO-KOOPAMHATHOIrO MeToja Npw peLleHnu;
CBOGOAHO OMNepupoBaTb MOHATUAMU, CBSI3aHHLIMU C  ABMXKEHWEM B
MPOCTPAHCTBE, 3HaTb CBOMNCTBA [ABVKEHWIA;

BbIMO/HATL  M300paXKEHNS MHOrOrpaHHMKOB W Ten BpalleHus npu
napannensHOM — MepeHoce, LEHTPa/lbHOW  CUMMETPUM,  3epKaslbHOW
CUMMETPUK, NPU NOBOPOTE BOKPYT NPAMON, NpeobpasoBaHms Nogooums;
CTPOUTbL CEYEHMSI MHOFOrpaHHWKOB W TeN BpaLleHUs: CeYeHus LunmHapa
(nmapannenbHO 1 NepneHaNKYNAPHO 0CK), CeveHns KoHyca (napannesbHble
OCHOBaHMIO 1 MPOXOAALLME Yepes BepLUMHY), CeYeHNs Lwapa;
1CMONb30BaTb METOAbl MOCTPOEHUS CeYEeHWIA: MEeTOod CneaoB, MeETo[
BHYTPEHHEr0 MPOEKTMPOBaHUSA, METOA, NepeHoca CEKYLLE NIOCKOCTH;



[0Ka3blBaTb reOMETPUYECKIME YTBEPXKAEHNS;
MPYMEHATb FeoMeTpuYecKre (hakTbl ANS pelleHns CTEPeoMETPUYECKUX
3aia4, npegnonararolmx HeCcKOSIbKO LIAroB peLUeHusi, ecin YC/IoBUS
MPUMEHEHUS 3a/laHbl B SIBHOW 1 HESIBHON OPME;

pellaTb 3afayM Ha [A0Ka3aTe/IbCTBO MaTeMaTUYeCKMX OTHOLLEHWUA W
Hax0oXaeHWe reOMEeTPUYECKNX BENTNYNH;

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

MPVYMEHSATb NOJTyYEHHbIe 3HAHWA Ha NPaKTUKE: CpaBHMBATb, aHa/IM3MPOBATb
M OUEHMBATb peasibHble CUTYyaUuW, NPUMEHATb W3YYEeHHbIE MOHATUS,
TeopeMbl, CBOMCTBa B MpPOLECCE TMOWCKA PELIEeHMs MaTeMaTUYeCKM
chopMynnpoBaHHOl NPo6/eMbl, MOAENNPOBATL peasibHble CUTyalUuMn Ha
A3bIKe FeOMETPUM, UCCNeAoBaTb NOCTPOEHHbIE MOAENN C UCMO/b30BAHMEM
reOMETPUYECKMX TMOHSATWIA M Teopem, annapata anreépbl, pewaTb
MPaKTUYECKME 3afayl, CBA3aHHblE C HaXOXAEHUEM TeOMETPUYECKMX
BE/TNYWH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 BBefeHVe B CTEpEOMETPUIOD 12
5 B3avMHoe pacnono)eHne NpsaMbIX B 5 1
npocTpaHCcTBe
3 lMapannensHOCTb NPAMBIX U MIOCKOCTEN B 12 1 1
MpoCTpaHCcTBe
4 MepneHANKYNAPHOCTbL NPAMbIX U 16 1 1
NIOCKOCTEN B NPOCTPaHCTBE
YTnbl U pacCcToAHNA 9
MHororpaHH1Km 28 1 2
BeKTopbl B NpocTpaHCTBe 12
g lMoBTOpeHMe, 0606LLEeHNE U CUCTEMATM3ALMSA g 1
3HaHWi
OBUIEE KOJTMYECTBO YACOB N0 NMrPOIrPAMME 102 5 4










HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
°
JIE-H Tema ypoka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬂ :)lgl?;l;zil;fenbnme
padoThI padoThI pecypenr
1 [MoBTOpeHWE. YT/bl N OTPE3KN, 1
CBfI3aHHbIE C OKPY>KHOCTbIO
5 [MoBTOpeHWE. YT/bl N OTPE3KN, 1
CBfI3aHHbIE C OKPY>KHOCTbIO
3 [MoBTOpPEHME. PeLLeHne TpeyrobHMKOB 1
4 MoBTOpeHue. PelleHne TpeyronbHMKOB 1
5 [MoBTOpeHue. Teopema MeHenas n Yesbl 1
6 MoBTOpeHne. Teopema MeHenas n Yesbl 1
7 MoBTOpeHve. dnaunc, runepbona u 1
napabona
3 AKCNOMbI CTEPEOMETPUY U NepBble 1
CNeACTBUA U3 HUX
9 AKCVOMbI CTEPEOMETPUN U NepBble 1
CNeACTBUA U3 HUX
AKCNOMbI CTEPEOMETPUNU U NepBble
10 CNeACTBUA U3 HUX. Cnvoco6b| 3af,aHus 1
MPSAMbIX U NJIOCKOCTe B NPOCTPAHCTBE.
O603Ha4YeHNsA NPAMbIX U NIOCKOCTel
11 HekoTopble cneicTBMA U3 aKCUOM 1
12 PelleHune 3agau




B3anMHoe pacrnono)eHne NpsMbIX B

13 NnpocTpaHcTBe. NapannenbHble NpsAMbIE B 1
MpoCTpaHCTBe
Teopema 0 CyLLEeCTBOBaHUN 1
eIMHCTBEHHOCTM NPAMOIA NapasnenbHoi
14 [aHHOW NPAMOA, MPOXOAALLEN qepgs 1
TOYKY MPOCTPAHCTBA M He NeXallen Ha
[aHHOM NpAMONA. JleMma 0 nepeceyeHnn
napasinenbHbIX NPAMbIX NJI0CKOCTHHO
15 rlap?flflefleOCTb Tpex npaAmMbIX. Teopema 1
0 TPEX napasnenbHbIX NPAMbIX.
16 MapannenbHOCTb Tpex NPAMbIX. 1
17 MapannenbHOCTb NPSAMOIA 1 NIOCKOCTH 1
18 MapannensHOCTb NPSIMOIA U NIOCKOCTU 1
19 MapannenbHOCTb NPSAMOIA 1 NIOCKOCTH 1
20 CkpeLmsatoLmecs npsimble 1
21 CkpeLmBaroLmecs npsmble 1
22 YTkl ¢ coHanpasieHHbIMW CTOPOHAMMU 1
23 Yron mexay npsMbIiMu 1
24 Yron mexay npambiMu 1
KoHTponbHas paboTa "AKCUOMbI
25 cTepeomeTpun. B3aMMHOe pacnonoxxeHue 1
NpAMbIX B MPOCTpaHcTBe"
26 MapannenbHble NIOCKOCTH 1
97 MapannenbHble NI0CKOCTU. MpuUsHaku 1

napannesibHOCTN ABYX NIOCKOCTEN




CsolicTBa napasnesibHbIX MI0CKOCTEN: O
napansieNbHOCTN NPSIMbIX NepeceyeHmns

28 npwn nepeceyeHnmn ABYX napannefibHbIxX L
NNOCKOCTe TPeTbel
CsoicTBa napansieNibHbIX MI0CKOCTel: 06
0Tpe3sKax napansiefibHbIX NPsAMbIX,

29 3aK/HOYEHHbIX MeXay napannenbHbIMU 1
MNOCKOCTAMU; O NepeceyeHny NPsMoin ¢
ABYMSA napannefibHbIMU NI0CKOCTAMU

30 PelueHue 3agay 1

31 TeTpasgp 1

32 Mapannenenunepq, 1

33 [MocTpoeHne ceyeHunin 1
MeTog cnefoB A/t MOCTPOEHNS CEUYEHMWIA.

34 CBoiicTBa NepeceyveHnii NPAMbIX 1 1
NNOCKOCTel

35 MeToz cnefoB A/t MOCTPOEHNS CEUYEHMWIA.

36 MeTopa cnefoB Ans NOCTPOEHNS CEUEHWI
KoHTponbHas paboTa rno Teme

37 "lMapannensHocTb. MNMocTpoeHune 1
ceyeHunin."

38 [MepneHANKYNAPHbIE NPSMbIE B 1
MPOCTPaHCTBe

39 MapannenbHble NpsmMbIe, 1
nepneHanKyNApHbIE K NIOCKOCTH

40 Mpu3HaK NepneHANKYNAPHOCTY NPSMONA 1 1

MNA0CKOCTU




MepneHANKYNAPHOCTb NPSMON U
nnockocTw. MpusHak

41 nepneHAVKYNAPHOCTU NPSMON 1 L
MI0CKOCTH
MepneHANKYNAPHOCTb NPSMON Y
42 nnockocTu. MNpunsHax } 1
neprneHANKYNApHOCTY NPSMON U
MI0CKOCTH
43 Teopema 0 NPAMON NepreHANKYNSPHON K 1
MI0CKOCTH
44 PaccTosHWe 0T TOUKM A0 NIOCKOCTU 1
[MepneHANKYNAp N HAKNOHHaA.
45 [MocTpoeHWe NeprieHAMKyNsApa U3 TOYKN 1
Ha NPsAMYH0
46 Teopema 0 Tpéx nepneHANKynapax 1
(npsimas 1 obpartHas)
47 Teopema 0 TPEX NepneHAnKynapax 1
(npsimas n obpaTHas)
48 Teopema 0 Tpex nepneHAnKynsapax 1
49 PelueHue 3agau 1
50 Yron mexay npsiMmoi U NA0CKOCTbIO 1
51 Yron mexay npsiMoi 1 Ni1oCKOCTbHO 1
52 Yron mexay npsiMmoi U NA0CKOCTbIO 1
53 Yron mexay npsiMoi 1 Ni1oCKOCTbHO 1
54 [BYrpaHHbIi1 yron 1
55 [BYyrpaHHbI yron 1
56 [BYyrpaHHbIN yron 1




Mpu3HaK NepneHANKYISPHOCTY ABYX

> MI0CKOCTel 1
58 Mpn3Hak I'IS!pI'IEH,CI,I/IKyﬂFIpHOCTI/I LBYX 1
MI0CKOCTel
59 Mpu3Hak nfzpner,MKynﬂpHocm OBYX 1
MAOCKOCTel
60 MpAMOYro/bHbIN Napannenenunes, 1
61 TpexrpaHHbI yron 1
62 MHororpaHHbIin yron 1
KoHTponbHas paboTa
63 "lMepneHAKYNApHOCTb NPAMbIX U 1
njockoctemn"
64 MMoHATUE MHOrOrpaHHMKa. 1
"eomeTpunyeckoe Teno. Teopema Jinepa
65 Mpu3ma 1
66 Mpu3ma 1
67 Mpu3ma 1
68 Mpu3ma 1
69 Mpu3ma. PelleHne 3aga4 1
70 MpocTpaHcTBeHHas Teopema Mudaropa 1
71 Mupamnga 1
72 Mupamnpga 1
73 Mupamnga 1
74 MpaBunbHaa Nnupamuaa 1
75 MpaBunbHaa nupammnaa 1
76 MpasunbHaa nupammnaa 1
77 MpaBunbHaa nupammnaa 1




78 YceueHHas nupammaa 1
79 YceyeHHas nupamuga 1
80 CVMMeTpUA B NPOCTPaHCTBe 1
81 [MoHATWE NPaBUIbHOIO MHOTOrpaHHNKa 1
82 [MoHATME NPaBUILHOTO MHOTOrPaHHNKa 1
83 AneMeHTbl CUMMETPUU MPaBUSbHbIX 1
MHOrorpaHH1KOB
84 KoHTponbHas paboTa "MHororpaHHuKmn" 1
85 MMoHATME BEKTOPA Ha NIOCKOCTN U B 1
MPOCTPaHCTBe
86 CyMMa BeKTOpOB 1
87 Pa3HOCTb BEKTOPOB 1
88 Mpasuno napannenenunesa 1
89 YMHOXeHWe BEKTOpa Ha uncno 1
Pa3/i0)eHne BeKTopa no 6asncy Tpéx
90 BEKTOPOB, He NeXalllX B 04HOM 1
MI0CKOCTH
91 CkanapHoe npoussefeHme 1
92 BbluncneHmne yrna Mexzay BeKTopamu B 1
MPOCTPaHCTBE
93 MpocTelilumne 3afa4m ¢ BeKTopamm 1
9 MpocTeine 3a4a4m ¢ BEKTOpaMu 1
95 MpocTelilumne 3afa4m ¢ BeKTopamm 1
96 MpocTeine 3a4aum ¢ BEKTOpaMm 1
97 O606LLeHME 1 cUCTEMaTU3aLMSA 3HAHWI 1
98 O606LLeHME 1 cucTeMaTU3aLmMs 3HaHNI 1




99 O606LLeHME 1 cucTemMaTn3aLms 3HaHWI 1
100 O606LLeHME 1 cucTeEMaTU3aLIMS 3HAHWI 1
101 ATorosas KOHTpPO/IbHas paboTa 1
102 O606LLeHME 1 cucTeMaTn3aLms 3HaHNI 1
OBLLEE KOJTMYECTBO YACOB INO 102

NMPOIrPAMME










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

MaTematunka: afirebpa 1 Hayasia MaTeMaTUYeCKOro aHanmsa, reomeTpus.
FeomeTpus 10 - 11 knaccel baszoBblil 1 Yrny6n1eHHbI ypoBHU J1.C. ATaHacsH,
B.®. byty3o08, C.b. Kagomues, 3.I". Io3HsK, J1.C. Kucenésa

Mocksa: NpocseLLeHune, 2023r

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






