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IHHOACHUTEJBHAA 3AIINCKA

['eomeTpus ABISETCS OJHUM U3 0A30BBIX KYpPCOB HAa YPOBHE CPETHETO OOIIEro 00pa3oBaHMs, TaK
Kak o0ecrneyrBaeT BO3MOKHOCTb MU3Y4EHUsS JUCLUIUIMH €CTECTBEHHO-HAyYHOU HAIlPaBICHHOCTH
U MPEeIMETOB T'yMaHUTApHOTO IHKIA. [ToCKONbKY JOrHYecKkoe MbIIUIeHHE, (opMHUpYyeMoe MpH
U3y4eHUH OOYYaloIMMMCA TMOHATHUHHBIX OCHOB T'€OMETPHUH, IpPU JI0KA3aTeIbCTBE TEOpEM U
IIOCTPOECHUH LIETIOYKH JIOTUYECKUX YTBEP)KJAEHUI NIPU PELIEHUH T€OMETPUUECKUX 3a/1ad, YMEHUE
BBIJIBUT'aTh M ONPOBEPraTb I'MIIOTE3bl HEMOCPEICTBEHHO HCHOJb3YIOTCA NPU pEIIeHUM 3a7ad
€CTEeCTBEHHO-HAy4YHOT'0 LIUKJIA, B YACTHOCTU (U3HUYECKUX 3a]au.

Llenb ocBoeHMs porpamMmbl yueOHoro Kypca «I'eomeTpus» Ha yriyO0J€HHOM YpOBHE — pa3BUTHE
UH/IMBUIYAIBHBIX CIIOCOOHOCTEH 00y4YaromuXxcst Ipy U3Y4eHUH T€OMETPHH, KaK COCTaBIISIOIICH
npeaMeTHo obmactu «Matematuka M MHGOpPMAaTHKa» dYepe3 oOecrneyeHHe BO3MOXKHOCTHU
npuoOpeTeHns] W HCHOJIb30BaHUs OoJiee TIYOOKMX T€OMETPHUECKUMX 3HAHMW M JICHCTBHIA,
creuu(UYHBIX FeOMETPUH, U HEOOXOAUMBIX JJIsl YCHEIIHOro Npo(ecCHoHaIbHOro 00pa3oBaHus,
CBSI3aHHOTI'O C MCII0JIb30BaHUEM MaTEMaTHKU.

[TpropuTeTHBIMM 3a7ayaMM Kypca T€OMETpUU Ha YIriyOJIEHHOM YpPOBHE, PACIIUpPSIOIUMH U
YCUJIMBAIOIIMMU Kypc 6a30BOro ypOBHS, SIBJSIOTCS:

pacuiMpeHure MpeACTaBIeHUsI O T€OMETPUM KaK 4acTH MHUPOBOW KyJIbTYpbl U (hOpMHUpOBaHHE
OCO3HAHHUS B3aMMOCBS3M F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpoBaHHE TIPEACTABIECHUS O IMPOCTPAHCTBEHHBIX (UIrypax Kak O BaXHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHE NOHATHHHOrO amnmapara mno pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dopMHpOBaHUE YMEHUS BIIAJETh OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX (PUIypax M UX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (opMyl ¥ yMEHHE HUX MPHUMEHSITh, yMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

dopMupOBaHHE YMEHMsSI pacllo3HAaBaTh Ha YEPTEkKax, MOJENSIX U B pEAIbHOM MHUPE
MHOTI'OI'PaHHHMKH U TeJla BpallleHUs, KOHCTPYHPOBAaTh N'€OMETPUUYECKHE MOJIEIH;

dbopMUpOBaHHE MOHUMAHHUS BO3MOXKHOCTH AKCHOMATUYECKOTO IMOCTPOCHUS MaTeMaTHYEeCKUX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCMOMATHUKH MTPU IPOBEACHUH PACCYKICHUM;
(dbopMupOBaHHE YMEHUS BIIAJETh METOJAaMH J0KA3aTENbCTB U aJITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHATH, IPOBOAMUTH JOKA3aTENIbHBIE PACCYKACHMSI B XOJ€ PEUICHHS CTEPEOMETPHUECKUX
3a7a4 M 3a7a4  C [PaKTUYECKUM cojepxaHueMm, (OpMHpOBaHHE MPEACTABICHUS O
HEOOXO/MMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAHMM MAaTEMAaTUYECKHX YTBEPXKIECHUH U pOJH
AKCHOMATHKH B IIPOBEACHUU J€TYKTUBHBIX PacCyXICHUM;

pasBUTHE U  COBEPIIEHCTBOBAHUE MHTEUICKTYalbHbIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyyaromuxcsi, IMO3HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dopmupoBanve  (QYHKUMOHAIBHOM  TI'PaMOTHOCTH, PpEJIEBAaHTHOM TE€OMETPUHU:  YMEHHUS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CHUTYalUsX W MPH M3YYCHUH JAPYIHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA pEANbHBIX CHUTYyalMil, HCCIEI0BaHUs
MOCTPOCHHBIX MOJIEJICH, NHTEPIPETAINH [TOJIyY€HHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJepXKaTeIbHBIMU JTUHUAMH yueOHoro kypca «l'eomerpusi» B 10—11 kmaccax
ABISOTCS: «lIpsiMBIE M IIIOCKOCTH B IpocTpaHcTBe», «MHororpanHukm», «Tena BpamieHus»,
«BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B IPOCTPAHCTBE.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHME «yMETh OIEPUPOBATH MOHITHSIMU,
peNeBaHTHBIMU T€OMETPUU Ha YriyOnéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEepXaTeNbHbIM JIMHUSIM y4yeOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUN
pacripeniesiieTcsi He TOJBKO 10 COJAEpXaTelbHbIM JIMHUSAM, HO W MO TrojaM OOy4YeHHs.
Copnepxanne  00pa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3ylbTaTaM  OCBOEHUS



®DenepanbHOil pabouel MporpamMMbl, pacipeieEHHbIM 10 ToAaM 00yUYeHHSs, CTPYKTYPHUPOBAHO
TakKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIIMIHAIBLHBIM BOIPOCAM OOYJaronIuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUYECKHUX
MpeJICTaBICHU O0yJarouuxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOKECTBEHHBIE
CBSI3H.

[lepexon K U3y4EHHUIO TE€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycinoBus ans  auddepeHumanuy  00ydeHUs, TOCTPOCHMS  WHAMBHIYaTbHBIX
o0pa3oBaTeNbHbIX @porpammMm, O0OeclneyuTh YriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO npenMeTa «MaremaTukay;,

MOJATOTOBUTh OOYYAIOUIUXCS K MPOJODKEHHUIO H3Yy4eHUS MaTeMaTHKH C Yy4&TOM BbIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEeMCTBEHHOCTh MEXKIY OOIMIMM H MPOPECCHOHATHHBIM
o0paszoBaHHEM.

Ha u3yuyenue yuebHoro Kypca «l'eomeTpus» Ha yriayoaéHHOM ypoBHe otBoauTcs 204 gaca: B 10
kiacce — 102 yaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HEIEIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATHS cTepeoMeTpuu. Todka, mpsmasi, TIOCKOCTh, MPOCTpaHCTBO. [lonsTue 00
AKCOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
B3anMHOe pacnonoxkeHne NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECcs, MapajuIelIbHbIE H
cKkpeuuBaromuecs npsamele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApPAJUICIbHBIC IIPSMbIE B IIPOCTPAHCTBE, MAPaJUIEIBHOCTh TPEX
NpsIMBIX, MApaUIeJbHOCTh HOpsIMOM U IIOCKOCTH. [lapamnenbHOoe W LEHTpaJIbHOE
MpoeKkTupoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIIbHOTO MPOEKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTPaHCTBE. llapanenbHOCTh IIIOCKOCTEN: NapajljiebHbIe IUIOCKOCTH,
CBOMCTBA MapayyieNbHbIX IIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TETpadip, NapaJUIeNIeNNIE], TOCTPOECHNE CEYEHU .

[lepieHAUKYIAPHOCTD NMPSAMOM M IUIOCKOCTH: IEPHEHAUKYISIPHBIE NPSMBIE B IPOCTPAHCTBE,
npsiMble TapajuielbHble U NMEPHEHAMKYISPHbIE K IUIOCKOCTH, MpPU3HAK MEePHEHIUKYISIPHOCTU
IpSIMOM M IIOCKOCTH, TEOpPEMA O MPSAMOM NEPHEHAUKYISPHON IMIOCKOCTH. OpTOroHanbHOE
IpoeKTUpoBaHUe. [lepneHAuKyNIsp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH,
paccTosiHUE OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MpPHU3HAK MEPHEHIUKYJISIPHOCTH  ABYX IUIOckocTe. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

VYrsl B IPOCTPAHCTBE: YIOJI MEKY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJI, JMHEHHBIN yroi
JBYTpaHHOro yria. TpéXrpaHHbIi W MHOrorpaHsHble yribel. CBONHCTBAa IUIOCKMX YIJIOB
MHOTOrpaHHoOro yria. CBOWCTBa IJIOCKMX W JBYIPAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Bunbpl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosnbHas npusma, npsMas U
HaKJIOHHas Tpu3Mbl, OOKOBas M TMOJHAs MOBEpXHOCTh npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamumma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
npaBWIbHON mHUpaMubl. [IpaBuibHbBIE MHOTOTPAaHHHMKHU: IpaBWIbHAs MpPU3Ma M IMpaBUIIbHAs



nupamu/a, MpaBuiIbHas TPEyrojbHas MHUpaMHIa U TPAaBUIIBHBINA TeTpasap, Kyo. IlpeacraBnenue
0 MPaBWIbHBIX MHOTOIPaHHUKAX: OKTA3p, TOACKASAP U UKOCASIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriasl. llmomane OGokoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTHU MPSAMOM NPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOH IMOBEPXHOCTH MPSIMON Mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTH
MPaBUIIbHON MUPAMMJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU IMPABUIBHBIX MHOI'OI'PDAHHUKOB.
CummeTpusi B IpaBUIBHOM MHOIOTPAaHHUKE: CUMMETpUS MapajuleNICNUIeNd, CUMMETPUS
IIPaBUJIBHBIX IIPU3M, CHMMETPHUS IIPABUIIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBONOJIOKHO HaIpaBJIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHE BeKkTOopa Ha uyucio. CBoiicTBa clokeHuss BekTOpoB. (BoiicTBa
YMHOKEHMS BEKTOpa Ha uyucio. [IoHATHe KoMIuIaHapHble BEKTOpHI. [Ipu3Hak KoMIIaHapHOCTH
Tpéx BekTopoB. IIpaBwiio mnapamnenenunena. Teopema O pa3okKEHUU BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyronpHas cuctemMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopnunarsl Bektopa. CBsizb MeEXAy KOOpAMHATAMU BEKTOpAa M KOOpAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaasipHOE POU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[lonaTus: UMIAMHIpPUYECKAas MOBEPXHOCTb, KOHMWYECKAas MOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalleHus: HMUIUHAP, KOHYC, YCEUYEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxkeHune Ten BpaleHus: Ha MIOCKocTU. Pa3BépTka nmnunapa u konyca. CUMMeTpus
ctheps! 1 mapa.

O0béM. OcHoBHBIE cBoiicTBa 00bEMOB Ted. Teopema 00 o00BEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OObEM HpsIMONM M HAKJIOHHOM MPU3MBI, LMIUHAPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Ten BpalieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJp, ONMUCAaHHAs
okono muiuHiapa. Ilepecedenue cdepsl u mapa c¢ miaockoctbio. Kacanuwe mapa u chepbl
IJIOCKOCThIO. [lOoHATHE MHOrorpaHHHKa, OMUCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomane MOBEpXHOCTH UWIMHJIpa, KOHyca, Iulomans cdepsl u e€ yacteil. [lomobue B
npoctpanctBe. OTHomeHne 00BEMOB, IUIOmAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHne ceueHnil MHOTOTPaHHUKOB U TEJl BPALICHUS: CEYEHUs LWIMHApPA (MapajuiebHO U
NEePIEHIUKYIIAPHO OCH), CEYEeHHUsl KOHyca (MapajuleibHble OCHOBAHMIO M IMPOXOASIINE depe3
BEpILMHY), CEUYEHUS 1Iapa, METOAbl MOCTPOEHHUSI CEYEHMI: METOJ CIeA0B, METOJ BHYTPEHHETrO
IIPOEKTUPOBAHMUS, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTtopel B mpoctpancTtBe. Omnepanuu HaJa BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHs. [IpsAMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBmwxkenust npoctpanctBa. Otobpaxenus. J[BrwkeHuss u paBeHCTBO ¢uryp. OOmue cBOiCTBa
JIBUKEHUM. BUIbl IBHKEHMI: MapalljiesbHbI NEpEeHoC, LEeHTpalbHas CUMMETPHs, 3€pKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoGpasosanus moxgobus. [Ipsmas u cdepa Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«"EOMETPUS» (YT'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaAHUE:

c(OpPMUPOBAHHOCTh T'PAXJAAHCKOW MO3ULUU O0YYaromIerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YjieHa  POCCHUHCKOrO  O0miecTBa,  MPEACTaBIeHWE O  MaTeMaTHYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHHM, MpoOlenyp Tpa’kJaHCKOro oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMUPOBAHHOCTh POCCUNUCKON TpakJAaHCKOM HWACHTUYHOCTH, YBOKEHHUS K MPOLUIOMY H
HACTOAILIEMY POCCUMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JTIOCTUKECHHSIM POCCUHUCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH PpOCCHICKOro Hapojaa, cHOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMS, ATHUYECKOTO IMOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM TOCTHKEHUI
HAyKd U JCSITEIBHOCTBIO YYE€HOTO, OCO3HAHHME JIMYHOTO BKJIAJa B TMOCTPOCHUE YCTONYHBOTO
Oysymero;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyKIEHUW, BOCHPUUMYHBOCTH K MATEMAaTHYECKHUM acCIeKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYeCKHE 3HaHUS B HMHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBbIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETEHOCTHIO;
6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIIOOHS, WHTEpPEC K paszuyHbIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccurt W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJI0TMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYIbTYpbl, MOHHUMAaHHE  BIMUSHHUS  COLMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKNX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloleh cpeibl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOIINECTBEHHOW WPAKTUKH, IMOHUMAaHUE MaTEMaTHYECKOW HAayKH Kak cQepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpPOH KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh MIPOEKTHYIO U MCCIIEIOBATENbCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruveckue aAecTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUN MEXIy TOHATHAMH, (OPMYIUPOBATH OMpEACICHUsI TMOHSATHH, YyCTaHABIMBATh
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (GOpPMYIUPOBAaTH W NPEOOpPa3OBbIBATH CYXACHUSA: YTBEPIUTENbHBIE U
OTpHULIATEIIbHbIE, €IMHUYHbIE, YaCTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U IPOTHUBOpEUHsl B (haKkTax, IaHHBIX,
HAOJIOZICHUSIX U YTBEPXKICHUAX, IMpeJlaratb KPUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKM, JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJILHO JOKAa3aTeIbCTBA MATEeMAaTHYECKUX YTBEPXKICHUU (MPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHuss yueOHOW 3aladyu (CpaBHHBATh HECKOJIBKO BapHAHTOB pEILICHUS,
BBIOMpPATh HanbOJIee MOIXOAIIUN C YYETOM CaMOCTOATENIBLHO BBIICICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebCcKue AeiCTBHUSA:

UCIIOJIb30BAaTh BOMNPOCHI KAaK HCCIICOBATCILCKANA WHCTPYMEHT TO3HAHHS, (POPMYIHUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCHEPUMEHT, UCCIEAOBAHUE 10 YCTAHOBJICHHUIO
OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENIbHO (hopMyIMpoBaTh OOOOIIEHUST W BBIBOABI IO pE3yJbTaTaM MPOBEAEHHOTO
HaAOII0IEHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHHI];

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, a TAKIKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JACUIMTHI WH(DOpPMAIMU, TaHHBIX, HEOOXOAMMBIX [JI1 OTBETa HAa BOMPOC W IS
pELIeHMs 3a1a4H;

BHIOMpAaTh ~ WH(MOpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POPMAIMIO PA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHS;

CTPYKTYpUPOBaTh HH(OPMAIINIO, MPEICTaBISATh €€ B pa3IMuHbIX (Qopmax, HILIIOCTPHUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTH MHPOPMAIINH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATH U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU U LETSIMU OOIIEHUS,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOKO TO'—IKy 3peHI/I$I B yCTHI)IX N IIMCBMCHHBIX TCEKCTax,
JIaBaTh MOSICHEHUS 110 XOJly pEUICHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIA PE3yibTarT;

B XoAe¢ OOCYXIEHMsI 3aJaBaTb BOMPOCHI TIO CYIIECTBY OOCYXTAaeMOW TEMBI, MPOOJIEMEI,
perraemMoi 3aJauM, BbICKA3bIBaTh WJIEW, HAIEJICHHbIE HA MOUCK PEIICHUS, COMOCTaBISTh CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IU4HUe U CXOICTBO
HO3UIHI, B KOPPEKTHOU opMe GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHNUS;

OpPEACTaBIATh PE3yJAbTaThl pEIICHHUS 3aJa4yd, OKCIEPUMEHTa, KCCICIOBaHUsA, IIPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 3a1ad  TNPE3CHTAMU |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIIATh IUIAH, aJTOPUTM pEIICHHs 3aJauyd, BBIOMPATh CIOCOO pemeHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU IIO3HABATEILHOW PE(PIEKCHUH KaK OCO3HAHHUS COBEPUIAEMBIX JICHCTBHHA MU
MBICIIUTENIBHBIX ~ IPOLIECCOB, HMX  PE3y/lbTaTOB, BIaJeThb CIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIECKON 3a1a4H;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpM PEIIEHUU 3aJadd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTUKEHUS WU
HEIOCTHXKEHUS  PE3yJIbTaTOB  JEATENbHOCTH, HAaXOQUTh  OWIMOKY, JaBaTb  OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEILHOCTD:

IOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHIUBUAYalIbHOH pabOTHl Mpu
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcsisiTh BUIBI pabOT, OTOBApUBATHCS, OOCYXKIATh
IpoIece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (00CYyXIeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYpPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

o cBOOO/IHO ONEpUPOBATh OCHOBHBIMH IMOHSATHSIMH CTEPEOMETPUU MPU PEUICHUH 3a1ad U
IIPOBEICHUN MaTEMATHUYECKUX PACCYXKIACHU;

. [IPUMEHATHh AKCUOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX IIPU PELICHUH N€OMETPUYECKUX
3az1ay;

o KJIacCU(UIUPOBATh B3aMMHOE PACIHOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEN B
IIPOCTPAHCTBE, MIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

. CBOOO/JHO OINEpPUPOBATh MOHATUSIMH, CBS3aHHBIMU C YIJaMH B IMPOCTPAHCTBE: MEXAY
MPSMBIMH B IIPOCTPAHCTBE, MEXKIY MPSIMOM U IJIOCKOCTBIO;

o CBOOOJTHO ONIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

o CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TpuU3Ma, NHpaMHJA,
HpSAMOYTOJIbHBIN Mapasienenunen, Kyo);

. KJIacCU(UIUPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS JJIsl KJacCU(PUKALIUU;

o CBOOO/JIHO OIEpPUPOBaTh TMOHATHUSAMHU, CBS3aHHBIMH C CEYEHHMEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

. BBINOJIHATE MapajuleibHOE, IIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBaHHE (QUTYp Ha

IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MmiocKoCTH;



. CTPOUTH CEUEHUSI MHOTOTPAHHHKOB Pa3UYHBIMA METOJIAMU, BBIMOJHSITH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

. BBIYMCIISITh  IUIOMIAQAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (Mpu3Ma, MNHUPAMHIA),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

. CBOOOJHO OIEpPUpPOBaTh MOHATHAMH: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

. CBOOOJITHO ONEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLIMMHU BEKTOpPAM M KOOpJUHATAM B
IIPOCTPAHCTBE;

. BBIIIOJIHATH JICUCTBUS HaJl BEKTOPAMM;

. pemiath 3aJadyd Ha JI0KAa3aTeIbCTBO MAaTEeMaTUYECKHMX OTHOIIEHHMH M HaXOXKICHUE

F€OMETPUUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIC METO/IbI IPU PELICHUN MaTeMAaTUYECKUX 3a7a4
IMOBBIIICHHOI'O U BBICOKOI'O YPOBHSA CJIOKHOCTH,

o MPUMEHSTh MPOCTEHIINE MPOrpPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

o U3BJIEKATh, IPEOOPA30OBHIBATh U UHTEPIPETUPOBATH HHPOPMAIMIO O MIPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, mpeAcTaBIeHHYIO Ha YepTekax U PUCYHKaX;

o IMPUMCHATH IMOJIYYCHHBIC 3HAHHA HAa IPAKTUKC: CPABHUBATH U AaHAJIM3UPOBATH PCAJILHBIC
CUTyalll, NPUMCHATL H3YYCHHBIC IIOHATHUA B IHPOHCCCC IMMOMCKAa PCIICHHUA MAaTCMATUYCCKH
chopMyIUpPOBaHHON MPOOIEMBbI, MOAECIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T€OMETPUH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C MCIOJIB30BAHHEM T'€OMETPUUYECKUX IMOHATUU M TEOPEM,
anmapara anredpsbl, pemiarh MPaKTUYECKHE 3a/1a4H, CBI3aHHbIE C HAXOXKJICHHEM IeOMETPUIECKHIX
BEJINYHH,;

o MMETh MPECTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTABHOW YacTU
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaromuiicss HayquTCs:

o CBOOOJTHO ONEPUPOBATh TMOHSATHSIMH, CBS3aHHBIMHU C IMJIMHIPHYECKON, KOHUYECKOH W
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MTOTY4CHUS;

° OIICpHUPOBATHL TMOHATHAMH, CBA3AHHLBIMH C TCJIaMH BpallCHUA: HUJIWHAPOM, KOHYCOM,
chepoil u mapowm;

o pacrmo3HaBaTh Tena BpalleHus (MWIMHIP, KOHYC, chepa U map) U OOBACHATH CIIOCOOBI
MOJIYYCHHA TCII BpalllCHUAA,

o KJacCU(UIUPOBATh B3aUMHOE PACTIONIOKEHUE Cephl U MIOCKOCTH;

o BBIUUCTIATh BEIHYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpalleHUs, OO0BEMBI U

IUIONIA/Id  TIOBEPXHOCTEH MHOTOTPAHHUKOB M TeN BpallleHHUs, TE€OMETPHUYECKHX Tel C
npuMeHeHueM Gpopmyi;

. CBOOO/JIHO ONEPUPOBATh MOHSTHUSIMH, CBSI3aHHBIMH C KOMOHMHAIMSIMH TeNl BpaIleHHUS U
MHOTOTPaHHHKOB: MHOTOTPaHHHK, BIHCAaHHBIM B chepy U ONUCAHHBIA OKOJO cdeprl, chepa,
BIIMCaHHAs B MHOT'OT'PAHHHUK WJIM TCJIO BpallCHUSA

o BBIUUCIIATE COOTHOIICHUS MEXIY IUIOLIaJIMU MOBEPXHOCTEH W 00BEMAMU IMOAOOHBIX
TE,
. n300paxaTh u3y4daemble (UTYphl, BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3

PUCYHKOB MpPOCTHIX OOBEMHBIX (GUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS Tell
BpaLICHUS;

o U3BJIEKAaTh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATh HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX GUrypax, MpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

o CBOOOJTHO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

. BBIITOJIHATH ONEpalliy HaJl BEKTOPaMHU;

L 3aaaBaTh IMJIOCKOCTh YPABHCHHUEM B ,Z[eKapTOBOI\/’I CUCTEME KOOPpAWHAT,



o pemarb TEOMETPHUUYECKHE 3aJauyd Ha BBIYHMCICHHE YIJIOB MEXAY MPSAMBIMH U
IUIOCKOCTSIMH, BBIYMCICHME PACCTOSIHUH OT TOYKH IO IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A [P PELIECHUH;

° CBOOOJTHO OIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C JIBWIKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,
. BBITIONHATh M300pa)KEHUST MHOTOTPAaHHUKOB W Tell BpALICHUS MpH TapauieIbHOM

[IEPEHOCE, LICHTPAIBHON CUMMETPUH, 3€PKAJIbHOM CUMMETPHUH, IIPU IIOBOPOTE BOKPYT NPSMOM,
npeoOpa3oBaHusl OI00MS;
o CTPOMUTH CEYEHUSI MHOTOTPAHHUKOB U TEJI BPAICHUS: CEYEHMs LMIMHAPA (MapajljIeNbHO U
NEPIEHIUKYJIAPHO OCH), CEYEHHUs] KOHyca (IlapajliesIbHble OCHOBAaHUIO M NPOXOASIIUE uYepe3
BEpLIMHY), CEUEHHs 11apa;

o HCIIOJIb30BAaTh MCTOJbI IHOCTPOCHUA CCUECHUN: MeToa CJIeA0oB, MCETOA BHYTPCHHCTO
POCKTUPOBAHUS, METOJI TIEPEHOCA CEKYILECH TUIOCKOCTH;

o JOKa3bIBATh TEOMETPUYCCKUE YTBEPKICHUS;

o NPUMEHSITh TeOMeTpHYecKHe (AaKThl JUIi PEHICHHS CTEPEOMETPHUYECKUX — 3ajad,

MIPEIITOJIATAOIINX HECKOJIBKO MIAroB PEIICHHUs, €CIM YCIOBHS TPUMEHEHUS 3aJlaHbl B SIBHOU U
HesiBHOU (opme;

o pemiath 3agadd Ha JIOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHWH W HaXOXXICHHE
TCOMETPHUYCCKUX BEIINYUH;

o MPUMEHSTH MPOTPAMMHBIC CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI TIPU
PELICHUH CTEPEOMETPUICCKUX 3a]1a4;

o MIPUMECHSITH TIOJTYyYCHHBIC 3HAHUS Ha MTPAKTUKE: CPAaBHUBATH, AHAJIM3UPOBATH M OICHUBATH
peabHBIE CUTYAIlMH, TPUMCHSITh U3yUCHHBIC TIOHATHS, TCOPEMbI, CBOWCTBA B TIPOIECCE IMOUCKA
pelLICHHsST MaTeMaTHYeCKH C(HOPMYITHUPOBAHHOM MPOOJIEMBI, MOJICIUPOBATh PEAIbHBIC CHUTYaIlUU
Ha S3bIKE TEOMETPUHU, UCCIICIOBATh IMOCTPOCHHBIE MOJICIH C UCIOJE30BAHUEM T'C€OMETPHUCCKUX
NOHATUI ¥ TeopeM, ammapara anreOpbl, pemarh MPAKTHUECKUE 3a/la4yd, CBS3aHHBIC C
HAXO0XJ/ICHUEM T€OMETPUICCKUX BEITUIHH;

o UMETh MPEJCTaBIEHUs 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU KaK COCTABHOW YaCTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

KounvecTBO 4acoB JJIeKTPOHHbIE
Ii\j‘f] HaumMeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Beero Kontpoabubie IlpakTuueckue 06;:;222::;12“ e
padoThI padoThI pecypebr
10 KIIACC
1 BBenenue B crepeoMeTpuio 23 1
2 B3aunmMHoe pacriosioskeHue IpsiMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8
IPOCTPAHCTBE
4 [IepnieHAUKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN B o5
IPOCTPAHCTBE
5 VYriibl U paccTosHUS 16 1
6 MHororpaHHUKu 7 1
7 BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHHEe U CHCTEMATHA3 AU 5 2
3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KIIACC
1 AHanuTH4YecKas reOMeTpHUsI 15 1
5 HOBTOPCHPIC, 000011IeHNe U cHCTeMaTH3alus 15 1
3HAHWH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5) [Tnomany noBepXHOCTU M 0OBEMBI KPYTIIBIX TEJ 9 1
6 J{BrokeHus 5 1
7 HOBTOPCHI/IC, 0000I11IeHNe U cHCcTeMaTU3alus 17 2
3HaAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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