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IlosicHuTeILHAS 3alIUCKA

I'eomerpust sBnsieTcs OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CpPEJHErO OOIIEero
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3MOXKXHOCTh U3YUEHUS TUCIHUIINH €CTECTBEHHO -HAYYHOU
HAIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOIo IuKia. [[OCKOIBKY JIOTMUECKOE MBIIUICHUE,
dbopmupyemMoe Mpu HM3y4eHWH OOYYArOIIMMHUCS TIOHATHUMHBIX OCHOB TEOMETPHUH, TIpU
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUU LENOYKU JIOTMUECKUX YTBEPKACHUNW NpPHU pElIeHUU
F€OMETPUYECKUX 3ajJady, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 e€CTECTBEHHO-HAYYHOTO IHMKJIA, B YACTHOCTU (U3NUYECKUX
3ajad.

Lenb ocBoeHus: mporpaMMel yaeOHOTO Kypca «I'eomeTpus» Ha yriyOJEHHOM ypOBHE —
pa3BUTHE HHIUBUIYalIbHBIX CHOCOOHOCTEH oOOydaroluxcs NpU H3YYEHUM T'€OMETPHH, Kak
coCTaBJsitOLIEN NpeaMeTHONM oOmactu «MaremaTka M HHPOpMATHKa» dYepe3 obecreueHue
BO3MOHOCTH NPUOOPETEHHS] U MCIIOJb30BaHUS Oojiee INIyOOKMX I'€OMETPUYECKUX 3HAHUU U
NeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo NpodeccroHalIbHOTO
00pa30BaHUs, CBSI3aHHOIO C UCTOJIb30BAaHUEM MATEMATHKU.

[IpuoputeTHpIMH ~ 3aayaMu  Kypca T€OMETpUM Ha  yriIyOJI€HHOM  ypOBHE,
pacIIUPSIOUIMMU U YCUJIMBAIOIUMHU Kypc 0a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue TMpeACTaBiICHUs] O TeOMETPUM KaK 4YacTH MHUPOBOUW KYyJAbTYphl U
(hopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMHpOBaHHE NPEJICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHUIIUX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJSIOUIMX OMNHUCHIBATH M HM3y4yaThb pa3Hble SIBICHUS
OKpYXKAloILlEro MHpa, 3HaHHE MOHATHIHOTO amnmapara 1o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(opMupoBaHHE YMEHUS BJIAJETh OCHOBHBIMU MOHATUSAMU O NPOCTPAHCTBEHHBIX (PUIypax
U MX OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeOpeM, GOpMYJIl U YMEHHE HUX INPUMEHSTh, YMEHMS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupOBaHME YMEHHUS pacllO3HaBaThb Ha 4YepTeXkax, MOJENIAX M B pEalbHOM MHpE
MHOTOTPaHHUKH U TeJla BPALEHHUS, KOHCTPYUPOBATH F€OMETPUUECKUE MOJIENIH;

¢dbopMupoBaHME€  TOHMMAHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOIO  IOCTPOEHUS
MaTeMaTU4YeCKUX Teopuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCMOMATHKM IIPU IMPOBEJECHUU
paccyxJIeHU;

(dbopMupoBaHHE yMEHHS BJIAJETh METOJAMH J0Ka3aTeIbCTB M aJrOPUTMOB pELICHU,
YMEHMSI HMX I[PUMEHATH, IPOBOJUTH JOKA3aTEIbHBIE PACCY)KICHUS B XOAE pPELICHUs
CTEPEOMETPUYECKUX 3aJad W 3aJad C [PaKTUYECKUM cojepKaHueM, (opMUpOBaHUE
IPEJCTAaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB HPU OOOCHOBAHMM MaTEMaTHYECKUX
YTBEPKIACHUM U POJIM AKCUOMATHUKH B IIPOBEIECHUN NE€yKTUBHBIX PACCYXKICHU;

pa3BUTHE U COBEPLICHCTBOBAHME HHTEIUIEKTYalbHbIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs, I03HABATEJIbHOM aKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHONW TI'€OMETPUM: YMEHMS
pacrio3HaBaTh IPOSIBJICHUS T'€OMETPUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAlMSIX U IPU U3YYEHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUSA
3aBUCHUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PpEAIbHBIX CHUTyallM, HCCIEAO0BAHUSA
IIOCTPOEHHBIX MOJEIEH, NHTEPIPETALIUH ITOTYYE€HHBIX PE3YIbTATOB.

OCHOBHBIMHU COJIEp)KATENbHBIMU JIMHUSAMU y4eOHOoro kypca «l'eomerpus» B 10-11
kjaccax sABysAOTCA: «[IpsMBle M IUIOCKOCTM B NpOCTpaHcTBe», «MHororpanHukm», «Tena
BpallleHUsD», «BEKTOpBI 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo PI'OC COO TtpeOoBaHHE «yMETb ONEPUPOBATH MOHATHIMUY,
peleBaHTHBIMHM T€OMETPUU Ha yriyonéHHoOM ypoBHEe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKaTeJIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBaHHME JIOTMUYECKMX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJIepXKAaTeIbHBIM JIMHUSAM, HO M IO TOAaM OOydYeHHs.
Conepxxanne 00pa3oBaHHUs, COOTBETCTBYIOLEE MPEIAMETHBIM  pe3yibTaTaM  OCBOCHUS



@enepanbHOl paboyel MporpamMMbl, pacipeieICHHBIM M0 Toj1aM 00y4eHHUs, CTPYKTYpHPOBAHO
TaKUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, INPHHIMIIHAIBHBIM BOMpPOCaM OOydaromuecs
oOpamanuch HEOJHOKPATHO. DTO MO3BOJSET OPraHMW30BaTh OBJIAJCHHE T'€OMETPUYECCKUMHU
MOHATUSAMH M HABBIKAMHU TIOCJICAOBATEIIFHO W TOCTYMATENbHO, C COONIOJCHHEM NpPUHIIHUIIA
NIPEEMCTBEHHOCTH, a HOBBIE€ 3HAHMA BKJIIOYaTh B OOIIYyI0 CHCTEMY TI'€OMETPHYECKHX
MPECTAaBICHUNA OOYJYaIOIIMXCs, paclupss U yrayounss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHBIE
CBSI3U.

[lepexoxa K U3y4EeHHUIO TEOMETPHUU Ha YIIIyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycnoBus i auddepeHimanuu o0ydeHHs, MOCTPOCHHS WHIWBUIYATbHBIX
o0pa3oBaTeNbHBIX  TpPOrpaMM,  OOECTeYuTh  YrIayON€HHOE  W3y4eHHEe  TeOMETPUHU
KaK COCTaBJIsIoNIeH yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH O0YYAIOUINXCS K MPOJODKECHUIO M3YUeHHUs] MaTeMaTHKH ¢ y4€ToM BbiOOpa
Oynymeir mpodeccun, obecrieynBasi TPEEMCTBEHHOCTh MEXy OOIUM M MPOQPECCHOHATBHBIM
00pazoBaHUEM.

Ha uzyuenue yuyebHoro kypca «l'eomerpusi» Ha yriyOon€HHOM ypoBHe oTBoguTcs 204
yaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 gaca B Heenio).

Coaepixkanue o0yueHust

10 KJTIACC

IIpsimble U IIJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeOMETpUH. Touka, IpsiMasi, INIOCKOCTb, MPOCTPAHCTBO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacronoxeHne npsiMbIX B POCTPAHCTBE: MEPECEKAOIINECS, TapAJIIEIbHbIE U
cKkpenuBaromuecs npsamele. [Ipu3Haku ckpemuBaromuxces npamsIx. [lapamiensHOCTh NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IapajuleiIbHbIE IMPSAMbIE B IIPOCTPAHCTBE, NApaUIEIBHOCTh TPEX
OpSMBIX, MapajUICIbBHOCTh MNPSAMOM MW IUIOCKOcTH. [lapamnensHoe W LEHTpalIbHOE
IIPOEKTUpPOBaHUE, U300paxkeHne Guryp. OCHOBHBIE CBOWCTBA MapauI€IbHOTO MPOEKTUPOBAHMUS.
N3obpaxenue ¢uryp B mapawiebHON MPOEKIIUHA. YTIIBI C COHAIPABICHHBIMA CTOPOHAMH, YTOJI
MEXAY NPAMBIMH B IPOCTpaHCTBe. llapamienpHOCTh MIOCKOCTEH: NapauleibHbIE IIIOCKOCTH,
CBOMCTBA MapaJuICNIbHBIX TI0CKOCTEH. [IpocTeiime npocTpancTBeHHBIE GUTYPHI HAa TIIIOCKOCTH:
TETpadp, NapauIeIeIUIe], IOCTPOCHNUE CEUEHUM.

[lepneHIUKYJIApHOCTh OPSIMOM M IUIOCKOCTH: IEPHEHAMKYISIPHBIE IpsIMbBIE B
IIPOCTPAHCTBE, MPAMBIC MAPAJUICIbHBIE W IEPHEHAUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHIUKYIIPHOCTH NPAMOM M IUIOCKOCTH, TE€OpeMa O NPSIMOH IEepHEHAUKYISIPHON
m10ckocTd. OpTOroHANBPHOE NPOEKTUPOBAaHME. lIepneHAnKyIsIp U HAKIOHHBIE: PAaCCTOSHUE OT
TOYKH /10 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, IPOEKIMs (PUTYphl Ha IIOCKOCTb.
[TepieHAMKYASIPHOCTD MJIOCKOCTEN: MPU3HAK NEPHEHIUKYISIPHOCTH ABYX IIIOCcKocTel. Teopema
0 TPEX NEPIECHIUKYJIIIpax.

VYriel B NpPOCTPAHCTBE: YroJd MEXKIy HIPSIMOM M IUIOCKOCTBIO, JBYTPaHHBIA yroJl,
JIMHENHBINA yroJl JBYTPaHHOrO yria. TpEXrpaHHBIM U MHOrOrpaHHble yribl. CBOMCTBA INIOCKUX
yIJI0B MHOTOIpaHHOro yriyia. CBONCTBa IJIOCKMX M JIBYTPAHHBIX YIVIOB TPEXI'PAHHOTO YIJIA.
Teopembl KOCHHYCOB ¥ CUHYCOB JUIsl TPEXITPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHuKoB, pa3BEpTka MHoOrorpaHHuka. IIpusma: n-yrosbHas npusma,
npsMas M HaKJIOHHAas NMpHU3Mbl, OOKOBas W IOJIHAas MOBEPXHOCTh NpusMebl. [lapamnenenumnen,
IIPSMOYTOJIbHBIN Mapajulesienunes] U ero cBolcTBa. KpaTuaiimime NHyTH Ha TOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupammpa: n-
yroJjibHasi NUpaMu/a, IpaBUiIbHas U yceu€HHast nupamuibsl. CBoiicTBa pédep U OOKOBBIX I'paHei
IIpaBWIIbHOM nupaMubl. [IpaBuiabHBIE MHOTOTpaHHMKHU: INpaBWIbHAs TPU3Ma M NPaBUIIbHAs
NUpaMua, MpaBUIbHAs TPEYroJibHas MUpaMUia U MpaBUIbHBIN TeTpasp, kyo. [IpencraBienue
0 NPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, NOACKadIp U UKOCAdIP.

Brruncnenue 3eMeHTOB MHOTOIPaHHHUKOB: p&0pa, nuaroHanu, yrisl. [Inomans 60koBoi
MIOBEPXHOCTH M TOJHONW IOBEPXHOCTH MNPSAMOM MPU3MBI, IUIOLIAJb OCHOBAHUM, TEOpeEMa O



OOKOBOHM IMOBEPXHOCTH TPsSMON mNpu3Mbl. Ilnomags OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH
IIPAaBUJILHOM NIMPaMUbl, TEOPEMA O IUIOIIAJAA YCEUEHHON TUPAMUIBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MPaBUIBHBIX MHOTOTPAHHUKOB.
CummeTrpusi B TMpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpPUS NapajUiesienunea, CUMMETPUs
MPaBUIbHBIX MPU3M, CAMMETPHUS IPABUILHOW MUPAMUIBI.

BeKkTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYIEBOI'O BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHAIPABJIICHHBIE M IIPOTHBOIOJOKHO HAIPABJICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JI€HMCTBUS C BEKTOPAMH: CJIOKEHUE M BBIUMTAHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOKE€HHE BeKTOopa Ha uucio. CBoilcTBa CIIOXKEHHUS BEKTOPOB.
CBoiicTBa yYMHOXEHHUSI BeKTOpa Ha uucio. [loHsTne KoMmIUTaHapHbIe BEKTOPHL [Ipu3Hak
KOMIUJIAHAPHOCTU TPEX BEKTOPOB. [IpaBmio napawienenunena. TeopeMa o pa3ioKEHUA BEKTOpa
o TpEM HEKOMIUIAaHApHBIM BeKTOpaMm. [IpsAMoyronpHas cucreMa KOOpPIMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAMHATaMH BEKTOpPAa M KOOpAMHATAMU TOYEK. YTOJI
Mexay BekropaMu. CKalsipHO€ TPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

TToustTus: MUIIMHAPHUYECKasd TIMOBEPXHOCTb, KOHHYCCKasd IMMOBCPXHOCTD, C(l)epI/I‘IGCKafl
MOBEPXHOCTh, OOpasyrolue mnoBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnonoxkenue cdepbl U INIOCKOCTH, KacaTelabHasl IIOCKOCTh K
cdepe. M300paxkeHune Ten BpalleHus Ha MiIockocTu. Pa3BépTka uinHapa u konyca. CummeTrpust
cdepsl 1 mapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 006 00BEME MNPSAMOYrOJBLHOTO
napauienenunena U ciaeactBus nu3 He€. OObEM MpsIMOM M HAKJIOHHOW TMPHU3MBI, NUJIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U mapoBOro CErMeHTa.

KoMOunauu Tten BpaileHuss U MHOTOrpaHHUKOB. [Ipu3Ma, BmMcaHHas B LMJIUHID,
omucaHHas okoJyio mHuiuHApa. Ilepecedyenue chepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IIockocTh0. [loHATHE MHOTOTpaHHUKA, OTTUCAHHOTO 0KO0JIO c(hephl, chepbl, BMUCAHHOH B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUSI.

[Tmomanpe MOBEPXHOCTH IWIMHAPA, KOHYca, Tuiomans chepsl u e€ vacteit. [lomodue B
npoctpanctBe. OTHomieHHe O00BEMOB, IUIOIIAJEH MOBEPXHOCTEH MOJOOHBIX  QUTYD.
[IpeoOpazoBanue momobus, romoTeTus. Pemienuwe 3agady Ha MIOCKOCTH C HUCIHOJb30BaHUEM
CTepEOMETPUYECKIX METOJIOB.

[locTpoenune cedyeHHii MHOTOTPAHHMKOB UM TeJl BpAIllEHUS: CEUYEHUS IWIMHJIpPA
(mapannenbHO M TEPIEHIUKYISIPHO OCH), CEUYEeHHUS KOHyca (mapajulelibHble OCHOBAaHUIO U
MIPOXOJIAIINE Yepe3 BEPUIMHY), CEYCHHs I1apa, METOJbl MOCTPOCHHS CEUYEHHUI: METOJ CIE/I0B,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IIEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B mpoctpancTse. Onepaiyu HaJl BEKTOpaMu. BeKTopHOe YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHUs. [IpsmMoyronbHas cucremMa KOOPAMHAT B MPOCTPAHCTBE.
Koopnunatsl BekTopa. Pa3noxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pElIeHUH TEOMETPUUECKUX 3a/1a4.

JBu:KeHHsI B IPOCTPAHCTBE

JBuxkenust mpoctpanctBa. OrtoOpaxenwus. JIBiwkeHus W paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUH. Buabl NBWXKEHMI: NMapasielbHbI MEPEHOC, LEHTpalbHAas CUMMETPHS,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mono6us. [Ipsmas u chepa
Oinepa.

I[InannpyemMblie pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 Kypca «reoMeTpus» (yriy0JeHHbIi
YPOBEHb) Ha YPOBHE CpelHero o0ero 00pa3oBaHus

JIM4HOCTHBIE Pe3yabTATHI
1) rpa:knaHckoe BOCIUTAHUE:



C(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMHM OOYYaIOUMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEACTABICHHE O MaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MTPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI M JPYroe), yMEHHE B3aWMOJCHCTBOBATh C COLMAIBHBIMH HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIHUSIMH U HA3HAYCHUEM;

2) NaTpHOTHYECKOEe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTH POCCHICKOM I'PpaXkTaHCKOW UACHTHYHOCTH, YBAXECHHS K MTPOIIIOMY U
HACTOSIIEMY POCCHUIMCKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHUSIM POCCHUCKUX
MAaTEMAaTUKOB U POCCUMCKONW MATEMaTUYECKOW IIKOJbI, MCMIOJb30BAHUE ITHUX JIOCTHKEHUN B
JPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHIHCKOrO  Hapoda, Cc(HOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUSI, ITUYECKOTO MOBEJEHHUS, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JNOCTHKEHUM HAayKu M JI€ATENbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIEro;

4) acTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHHE K  MHDPY, BKJIIOYas  ACTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajady, pEUICHWH, pacCyKIeHUil, BOCIPUUMYHUBOCTh K
MAaTeMaTHYE€CKUM acCIleKTaM Pa3InuHbIX BHJIOB NCKYCCTBA;

5) ¢pu3nueckoe BocnuTaHHE:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHITh MaTeMaTHYECKHE 3HAHWS B HWHTEpecax
3I0pOBOr0 M 0e30rMacHOro o0pasza >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO
(3mopoBoe muTaHWE, COATAHCHPOBAHHBIM PEXUM 3aHITHH M OTAbIXa, peryispHas (usndeckas
AKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHUAX CIIOPTHBHO-03J0POBUTEIHHON
JeSITeNIbHOCTBIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH TPY0JII00us, UHTEpPEC K pa3IudHbIM chepam
npodeccnoHabHOM NEesTebHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oynaymei mnpodeccnt W pearnu30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIHOCOOHOCTH K MaTeMaTH4YeCKOMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUH
MPAKTUYECKHX 33J1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHME:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KyJIbTYpbl, IMOHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHYECKHX MPOLECCOB HA COCTOSHHE IPUPOJHOM U COLMAIBHOM Cpelibl, OCO3HAHUE
rII00aTbHOrO  XapakTepa  JKOJIOTMUECKMX  IpoOieM, OpHeHTaluus Ha  IPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JUIsl pelIeHUs 3a1ad B 00JacTU OKpYXKaroIle cpeipl, IaHUPOBAaHUE
ITOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKW U OOIECTBEHHOW MPAKTHKH, MOHMMAaHHE MATeMaTUYeCKOW HayKu Kak cdepbl
YEJIOBEUYECKOU AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ui Pa3BUTUS LIMBUIM3ALIUU,
OBJIAJICHHUE S3bIKOM MATEMAaTUKU U MaTEMaTHUECKOUN KYJIbTYpOW KaK CpPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIISITh IIPOECKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIE.

MertanpeaMeTHble pe3yJabTaThI

IHo3naBaTebHBIE YHHMBEpPCAJbHbIC y4eOHbIE 1eHCTBUS
ba3oBble JJoruyeckue qeMcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXAYy TMOHATUAMU, (GOPMYIUPOBATh OMNpPENCICHUs  MOHSTHIA,
yCTaHABIMBATh CYIIECTBEHHBIM TpPU3HAK KIACCU(PHUKAIIMU, OCHOBaHUS [UIsi 00OOIIeHUs U
CpPaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;



BOCIPUHUMATh, (OPMYIHUPOBATH M TNPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEILHBIC H
OTpHILIATENIbHBIE, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATh MAaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUHS B (PaKTax,
TAHHBIX, HAONIONCHUSAX W  YTBEPXKACHUSAX, IMpeiararb KpUTEpUU ISl BBISBICHHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUMIL;

JIeNIaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3AaKOHOB JIOTMKH, JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAaMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUM (IpsAMbIe U
OT NPOTUBHOIO), BBICTpAaUBaTh AapryMEHTALUIO, IPUBOJAUTH MPUMEPBl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHUS U BHIBOJIBL;

BBIOMpATh croco0® pemeHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapPHAHTOB
pemieHusi, BbIOMpaTh HauOoJiee TMOAXOMAIIMH C YYETOM CaMOCTOSTENBHO —BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1elCTBUA:

HCIOJIb30BaTh ~ BONPOCHI  KaK  MCCJIENOBAaTENbCKUN  MHCTPYMEHT  MO3HAHMS,
(hopmMyIUpOBaTh BOMPOCH, (PUKCUPYIOLTHME MPOTUBOPEUNE, MPoOIeMy, YCTaHABIUBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEJIBHO ~ CIUITAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHUE T10
YCTQHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEeKTa, SIBICHHS, IPOLECCa, BBISIBICHHIO
3aBUCHUMOCTEH MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIBHO (POPMYIHUPOBaTh 000OIIEHHS U BBIBOBI [0 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS], UCCIIeI0BaHuUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
00001IEHHNI;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, @ TAKXKE BBIABUTATh MPEAIOI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBIABIIATE Ae(PULIUTBHI HHPOPMALIUMH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETA HAa BOIIPOC U JUIS
peleHus 3a/1auu;

BbIOMpAaTh MHQOpPMAIMIO M3 HCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMaTU3UpOBaTh U HHTEPIPETUPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
IIPEJCTABIICHMUS;

CTPpYKTypUpOBaTh  HH(pOpMALMIO, TMPEACTaBIATh €€ B pPa3auuHbIX  (opmax,
WJUTIOCTPUPOBATh I'PauuecKu;

OLICHUBATh HAAEKHOCTH MHGMOPMALMM IO CaMOCTOSATENbHO Cc(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe e CTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHUSIMU U LIETSMU
oOLIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX
TEeKCTaX, JaBaTh I[OSCHEHMS 10 XOJy pEHIeHUus 3aJa4yd, KOMMEHTHUPOBATh IOJIyYE€HHBIN
pe3ynbTart;

B X0J€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TEeMbI, IPOOIEMBI,
peniaemMoil 3aauM, BbICKa3bIBaTh WJIEU, HALIEJICHHBIE HA MOUCK PEUIEHUS, CONOCTABIISTH CBOU
CYXJIEHHs C CYXJEHUSAMH APYrMX YYaCTHUKOB JMANOra, OOHapyKMBaTh pa3jinyMe U CXOJCTBO
MO3UIMMH, B KOPPEKTHOU opme (GopMyarpoBaTh pa3HOIIACHsI, CBOU BO3PAKEHHUS;

IIPENICTABIIATh PE3YJIbTAThl PEIIEHUS 3aJa4yd, SKCIEPUMEHTA, HUCCIEIO0BAaHUS, MPOEKTA,
CaMOCTOSITEIbHO  BbIOMpaTh (opMmaT BBICTYIUIEHMS C Y4€TOM 3ajJad MpPE3eHTaluu |
0COOEHHOCTEH ayuTOpUN.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC AeiiCTBUSA

Camoopranm3anus:

COCTaBJIAThH IUJIaH, aITOPUTM PEIICHUS 3aJaud, BBIOMpATh CHOCOO pelIeHHst ¢ y4ETOM
UMEIOIINXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTHUPOBAThH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.



CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJVIEKT:

BJIQJICTh HABBIKAMH [TO3HABATEIBHON pedIeKCU KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHMA
U MBICIMTENBHBIX MPOIECCOB, HMX pPE3yJbTaTOB, BJIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MaTEMAaTUYECKOH 3a/1auH;

IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpU PEILIEHUM 3aJaud, BHOCUTH
KOPPEKTHUBBI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa ILEeId U YCIOBUSAM, OOBSACHATH INPUUYHUHBI
JOCTUXKEHHUS] WJIM HEIAOCTH)KEHMSI pEe3yJbTaTOB JIEATEIbHOCTH, HAXOJIUTh OLIMOKY, JaBaThb
OILICHKY IIPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

[IOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYaJIbHON pabOThl IpH
pelIeHnH y4eOHbIX 3a/ay, IMPUHUMATh IIeJIb COBMECTHOM JAEATEIbHOCTH, IUJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpenessTh BHABI pabOT, JOrOBapHUBATHCS, 00CYXKIATh
MIPOIIECC U pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B I'PYMIOBLIX (opMax paboThl (00CYKIeHUSI, 0OOMEH MHEHHH, «MO3TOBbIE
LITYPMbI» U HHbBIE), BBIIOJHATH CBOI 4acTb pabOThl M KOOPAMHUPOBATH CBOM JEHUCTBUA C
JPYTMMH YI€HaMU KOMaH/bl, OLIEHHWBaTh KayeCTBO CBOEro BKJaJa B OOIMIMHA MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUSI.

IIpenmeTHbIe pe3yIbTATHI

K xonity 10 kiacca oOydaromuiicss HAQyIuTCs:
e CBOOOJHO ONEPHUPOBATH OCHOBHBIMH TIOHATHUSMHU CTEPEOMETPHH TPH PENICHWH 3aJad H
MIPOBEJICHUN MaTEMaTHICCKUX PACCYKICHUH;
e TIPUMCHITH aKCUOMBI CTEPCOMETPHH W CIICJICTBUS W3 HUX NPU PEIICHHH TeOMETPUYCCKHX
3ajau;
e KJIACCU(PHUIMPOBATH B3aUMHOE pACIIOJIOKEHUE MPSIMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX H TUIOCKOCTEH B MTPOCTPAHCTBE;
e CBOOOTHO OIEPHPOBATH TOHATHSMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKIY MPSIMOM U IJIOCKOCTHIO;
e CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOT DPAaHHUKAMHU;
e CBOOOJHO pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPDAaHHHMKOB (TpW3Ma, NHpaMHIA,
MPSIMOYTOJIBHBIN MapajuiesienuIe, Ky0);
e KJIACCU(PHUIIMPOBATH MHOTOTPAaHHUKH, BBIOMPAsi OCHOBAHUS JUTsI KJIIACCH(HKAIINH;
e CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB TIOCKOCTHIO;
e BBINOJIHATH TapaJIeNIbHOE, IEHTPAILHOEC W OPTOTOHAIBHOE MPOCKTHpPOBaHUE (GUTYp Ha
TUTOCKOCTD, BBITIOJHSATH N300paykeH!s PUTYp Ha IIOCKOCTH;
e CTPOWTH CEYEHHUS MHOTOTPAaHHHKOB pa3JIMYHBIMH METOJIAaMH, BBITIOJIHITH (BBIHOCHEIC)
TUTOCKUE YEPTEXKH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY, COOKY, CHU3Y;
e BBIYHUCIIATH IUIONIAIU TIOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUPaMHU/Ia), TCOMETPUICCKUX
TEJ ¢ IPUMEHEHUEM (hopMy;
e CBOOOJHO ONEPUPOBATh MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUU (PHUTYPBI;
e CBOOOJHO OIEPUPOBATH MOHITHUSMH, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpJAWHATaM B
MIPOCTPAHCTRE;
e BBHITIONHSATH JICUCTBUS HAJl BEKTOPaMH;
e pemaTh 3aJayd  Ha JO0Ka3aTeNbCTBO MATEMaTHYECKHMX OTHOIICHUH M HAXOXKJEHUE
TreOMETPUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METO/IBI PU PEIICHUN MaTeMaTUYeCKUX 3a/1a4
MOBBIIIEHHOTO U BEICOKOTO YPOBHSI CIIOKHOCTH;
e TPHUMEHSTH MPOCTEHIINE MPOrPaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3aay;
e WU3BJIEKATh, MPEOOPa30BHIBATH W HWHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PHUrypax, MPEeJACTABICHHYIO HA YePTEeKaxX U PUCYHKAX;



e IPUMEHSTH IOJY4YEHHbIC 3HAHUS HA IPAKTUKE: CPAaBHHUBATh M AHAIU3MPOBATh PEAJIBHBIC
CUTYyallud, NPUMEHATh WU3YUYCHHbIE IMOHATHS B IMPOLECCE INOMCKA PEHIEHUs MaTeMaTH4YECKU
cOpMYIMPOBAHHONW MPOOIEMBI, MOJIEIUPOBATh PEATbHBIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarh NPaKTHYEeCKUE 33/1a41, CBA3aHHBIE C HAXOKICHUEM T'eOMETPUIECKUX
BEJINYUH;

e UMETh NPEJCTABIEHUS 00 OCHOBHBIX A3Tamax pPa3BUTUS I'€OMETPUM KaK COCTAaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss HAQy4uTCs:

e CBOOOJHO ONEPUPOBATH TIOHATHUSMH, CBS3aHHBIMH C IHJIUHAPHYECKOW, KOHMYECKOW U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TTOTYYCHHUS

e OIEPUPOBATH MOHATHUSIMHU, CBA3AHHBIMU C TE€JIaMU BPALLEHUS: [HIMHAPOM, KOHYCOM, cepoil
U I1apoM;

e pacro3HaBaTh Tejla BpalleHus (LWIMHAP, KOHYyC, cepa M IIap) U OOBACHATH CHOCOOBI
MIOJIyYEHUS TeJl BpaIlleHHUs;

e KJIACCU(PHUITMPOBATH B3AMMHOE PACIIOIOKEHNE Chephl U MIIOCKOCTH;

e BBIYHCIATH BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHUs, 00bEMBI U IUIOLIAAN
MIOBEPXHOCTE MHOTOIPAHHUKOB M TE€J BpAIIEHUS, TFEOMETPUYECKHX Tel C HPUMEHEHHEM
(opmyu;

e CBOOOJHO ONEpUPOBATH MOHITHUAMHU, CBA3AHHBIMM C KOMOHMHAIMSMHM TeJ BpALIEHUS H
MHOTOTPAaHHUKOB: MHOTOTPaHHHUK, BIMCAaHHBIM B cepy M ONUCAHHBIA OKOJO cdepsrl, chepa,
BIMCAaHHAsl B MHOTOTPaHHUK WJIM TEJIO BpalleHHUS;

e BBIYHCIATH COOTHOLICHUS MEXAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU TOAOOHBIX TET;

e u300paxaTh M3ydaeMble (UTYpbI, BBHIIOJHATH (BHIHOCHBIE) IJIOCKUE YEPTEXKU M3 PUCYHKOB
MPOCTHIX O0BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPAILLCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH U NPeoOpa3zoBbIBaTh HHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, MpeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

e CBOOOIHO OTEpUPOBATH IOHATHEM BEKTOP B MIPOCTPAHCTBE;

e BBINOJHATH ONEpAIMU HaJ BEKTOpaMU;

e 3aJaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOIl CUCTEME KOOPAUHAT;

e pelaTh Te€OMETPUYECKHE 3a/laud HA BBIYUCIIEHUE YTJIOB MEXIY HPSIMBIMU M IJIOCKOCTSIMHU,
BBIYHCIICHUE DPACCTOSIHUM OT TOYKM JI0 TUIOCKOCTH, B LIEJIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a IPU PELICHUY;

e CBOOOJHO OMEpPUPOBATh MOHSTHUSIMH, CBSI3aHHBIMU C JBM)KCHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBIDKCHMI,

e BBINOJHATH U300pakeHHs] MHOTOTPAHHUKOB M TEJ BpallleHUs MpH MapaieIbHOM MepeHoce,
LEHTPAIBHOM CUMMETPHUM, 3€PKAIBHOM CUMMETPUU, TMPU IOBOPOTE BOKPYr MPSAMOi,
npeoOpazoBaHus TOI00HS;

e CTPOUThH CEYEHHUS MHOTOTPAaHHUKOB U TEJI BpAIICHUSA: CEUCHHUS HWIMHIpA (MapauielbHO U
MEPIEeHIUKYIAPHO OCH), CeUeHHs KOHyca (MapalijielibHble OCHOBAHMIO W TPOXOJSIINE uepe3
BEPIIHNHY), CEYCHUS 11apa;

e HCIOJIb30BaTh METOJbl IOCTPOCHHUS CEYCHHI: METOJ CIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

e JI0Ka3bIBaTh N'€OMETPHUUECKHUE YTBEPKIACHHUS,

e TPUMEHATh TeoMeTpuueckue (akThl JUId  peIIeHUs  CTepeOMEeTpUYECKUX  3ajad,
MPENoJaralIiX HECKOIbKO IIaroB pelleHus], €CId YCIOBHs NMPUMEHEHUs 3a7aHbl B SBHOU U
HesIBHOU (opMme;

e pemiath 3aJauyd  Ha JOKA3aTeNbCTBO MAaTEeMAaTHYECKUX OTHOLIEHMH U HaXoXKIECHUe
reOMETPUYECKUX BEIUYHH;

e TPUMEHSTHh IPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MpH
PELIEHUN CTEPEOMETPUYECKHUX 3314,

e TPUMEHSTH MOJyYEHHbIC 3HAHMS HA TPAKTUKE: CPAaBHUBAThH, AHAIM3UPOBATh U OIICHHWBATh
peaibHble CUTYalluH, IPUMEHATh U3y4eHHbIE TIOHATHS, TEOPEMBI, CBOIMCTBA B Mpoliecce MOUCKa



peleHusl MaTeMaTHYecku c(hopMyITMPOBAHHOM MPOOIIEMBI, MOJICIMPOBATh pealibHbIe CUTYalluu
Ha A3bIKE€ F€OMETPUHU, UCCIEA0BATh IIOCTPOCHHBIE MOJENIH C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUM M TeopeM, ammapara aiareOpbl, pelarh I[PAaKTUYECKHE 3ajaud, CBA3aHHbIE C
HAaxO0KJICHUEM I'eOMETPUYECKUX BEJIIMUNH;

e UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS I'€OMETPUM KaK COCTABHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

TemaTu4veckoe IJIAHUPOBAaHUE

10 KJIACC
Ne HanmenoBanue pa3nennos u tem | KoismmuectBo yacos ‘ ONEeKTPOHHBIE
n/n IpOrpaMMBI Beero |[Konrponshbie|[[Ipaktuueckue| _(MPpoBbie)
paGoTHI PaGOTEI 00pa3oBaTeIbHBIC
pecypchl

‘1 HBBGILGHI/IG B CTEPEOMETPHUIO || 23 || || H ‘

B3aumHoe pacnosoxeHue npsmbIX B 6

MIPOCTPAHCTBE
3 |[[TapannensHOCTh MPSMBIX U 8

IIJIOCKOCTEHN B IIPOCTPAHCTBE
4 |llepneHAMKYISIPHOCTH IPSIMBIX U 25

IIJIOCKOCTEHN B IPOCTPAHCTBE
‘5 Hyrnm Y PACCTOSIHUS || 16 || 1 || H ‘
‘6 HMHOFOFpaHHI/IKI/I || 7 || 1 || H ‘
‘7 HBGKTOpBI B IIPOCTPAHCTBE || 12 || || H ‘
8 |[[ToBTOpenme, 0600IICHIE U 5 2

CUCTEMATH3alMs 3HAaHUU
‘O6mee KOJIMYECTBO YaCOB I10 IPOrpaMme || 102 || 6 || 0 H ‘

11 KJIACC
DIIeKTPOHHBIE
(tmpoBbIe)

Ne Komuaectso wacos o0pa3oBaTebHbIE
1/ || HamMmeHoBaHME pa3ielioB U TEM MPOTrpaMMbI pecypeEI

" Beero Kontponsasie |[[Ipaktnueck

L paboThI ne paboThl
‘AHaJ'II/ITI/I‘IeCKaH reoOMETpHUs || 15 || 1 H H ‘
2 ] [ToBTOpEHue, 00600IICHNE U 15 1
| |lcucTemaruzauus 3Hanuit
|O6L'éM MHOTOI'PaHHHUKA || 17 || 1 H H ‘
[4 |[Tena pamerns I [ |
5 ] [To1a a1 MOBEPXHOCTH U 00BEMBI 9 1
| |[KpyryibIX Ten
6 |[mmoxenns L5 1t | [ |
7 |lToBTOpeHmE, 0000IIECHHE U 17 2

cUcTEMaTU3aIus 3HAHUHA

‘0_611166 KOJIMYECTBO YACOB 110 IIPOrpamMme || 102 || 8 H 0 H ‘




