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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3yU€HUs JUCIUILTUH €CTeCTBEHHO-HAYYHON
HaIIPaBJICHHOCTH M IPEAMETOB T'yMaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dopmupyeMoe TpH H3yYEHHH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0KAa3aTebCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
F€OMETPUYECKUX 3aJady, yYMEHHE BBIABUraTh M ONPOBEPrarb T'MIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUHU 3aJa4 €CTECTBEHHO-HAyYHOrO IMKJIA, B YACTHOCTH (PU3MUECKHX
3az1ad.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CHOCOOHOCTEH oOOyyarommxcs MNpU H3YyYEHUH TE€OMETPUHU, Kak
cocTaBlsifoleil mpeaMeTHOH oOnactu «Marematuka U MHGOpMaTHKa» uepe3 oOecredeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIB30BaHUEM MAaTEMAaTHUKH.

[TpropUTEeTHBIMH 33/ladyaMH Kypca reéOMETPUU Ha YIIIyOJIEHHOM ypOBHE, PACHIMPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paciIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYyJIbTYphl H
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TMpPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeny «CrepeomeTpus» y4eOHOTo
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHHsSI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyXIeHHUI;

dopmHpoBaHHE YMEHHs BIaJETh METOJAMH JIOKA3aTENbCTB M AJITOPUTMOB PpEIICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCMOMAaTUKHU B IPOBEJEHUM IEAYKTUBHBIX PACCYXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEpeca K U3YYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJECIUPOBAHMS pEAbHBIX CUTyalluid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMM [TOJIyYEHHBIX PE3YIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kiaccax sABistoTCA: «lIpsMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpaHHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHUU
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneiéHHbIM M0 TogaM o0yuYeHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuy  0O0ydeHHs, MOCTPOEHUS WHAMBHIYaTbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBasl MPEEMCTBEHHOCTh MEXIY OOIIUM U MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezenio).



COJEPKAHUE OBYYEHUA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnioxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpemnBaOmuxcs npsaMbIX. [lapanensHOCTs IpSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapaiuienbHOE W LEHTpAJIbHOE
NPOEKTHPOBaHUE, n3odpakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajllebHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTel. [IpocTeiimue npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIENICIUIIE], TIOCTPOECHNUE CEYEHU .

[lepneHOAUKYIApHOCTS NOPSAMOM M IUIOCKOCTH: IEPHEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsMbIE MApaUIeJIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHalAbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKHU JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, IMIPOEKIUS (PUIYPBHI HA IJIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IJIOcKocTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

VYTIu1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YTOJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHbli M MHOTrOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3sma: nN-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. Kparuaiimme moyTM Ha HOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yroJsibHas MUpaMuja, NpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep U OOKOBBIX IpaHel
IpaBWIbHON nUpaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpPaBUIIbHAs
nupamu/a, MpaBUiIbHas TPEyrojbHas MHUpaMHIa U TPAaBUIIBHBINA TeTpasap, kyo. IlpeacraBnenue
O MPaBWIBHBIX MHOTOT'PaHHUKAX: OKTa3Ip, TOAEKA3AP U UKOCASIP.

Brruncienne 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHS IPABUIIbHON TUPAMMIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbKHUX



BEKTOPOB, YMHOXKEHHE BeKTOopa Ha uucio. CBoilcTBa cloxkeHUs BeKTOpoB. CBoiicTBa
YMHOXCHHA BCKTOpPAa Ha YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/ISHaK KOMILJIaHAapHOCTHU
Tpé€x BekTopoB. I[IpaBwio mnapamnenenunena. Teopema O pas3iaoKEeHUHM BEKTOpPA IO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeEXAy KOOpAMHATAMU BEKTOpAa M KOOPJIMHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha I0cKocTU. Pa3BépTka munuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTrpaHHHMKA, OIIMCAHHOIO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dactei. [lomodue B
npoctpancTtBe. OTHomeHue 0OBEMOB, TIUIOMIAZE MOBEpXHOCTEH MOAOOHBIX  uryp.
[TpeoOpa3oBanue nomodus, romoTeTus. PemeHuwe 3amad Ha IUIOCKOCTH C MCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAHHHKOB H TEJNT BpAIICHUS: CEYEHHUS IWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyiesibHble OCHOBAaHHUIO M
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/Abl IMOCTPOEHUS] CEYEHUN: METOJ CIIEJIOB,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Oniepanuu HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METON MpH
pEIICHHH T€OMETPHUYECKUX 3a71ad.

J{BH2KeHHsl B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWCTBa JABIWKEHHMHA. BuIpl MBMKEHUI: mapansieNbHbId NEpPEeHOC, LEHTpPalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHUSI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHB) HA YPOBHE COO

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEICTAaBICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COLMANBHBIMU WHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBaXXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K TOCTHXKEHUSM POCCHMCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEHl  POCCHHCKOTO  Haponaa, cQOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENIBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATH MATEMATHUECKUE 3HAHUS B HHTEPECcax 370POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENBHOM J1€ATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
CoBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U peaTu3oBbIBATh COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHOM M COIMAIBHOW Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalus Ha  MpPUMEHEHUe
MaTeMaTHYECKUX 3HAHUW TSl pellieHus 3a7ad B 00JacTU OKPY’KaIoIIeH Cpelibl, TIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTUKH, TOHWUMaHUE MaTeMaTHYeCKOW HAyKH Kak chepsl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBUIM3ALUH,



OBJIAAICHUEC A3BIKOM MaTCMAaTHKHU U MaTeMaTH4eCKOM Ky.]'II)TypOI\/'I KakK Cp€aACTBOM IIO3HAHHA MHpPA,
TOTOBHOCTL OCYHICCTBJIATL IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U

B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEICIICHUS MOHSITHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHMUsI, KpUTEPUN ITPOBOAUMOIO aHAIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIaTeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (pakTax,
JNAHHBIX, HAONIOJCHUSIX W  YTBEPKACHMSIX, TNpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHust y4eOHOW 3amaud  (CpaBHHBATH HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUA HHCTPYMEHT MO3HAaHUs, (POPMYIHpPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHMS, IMPOLECCa, BBIABICHUIO
3aBUCUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BOMPOC U IS
pelleHus 3aauu;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  DA3JIMYHBIX  THUIIOB, AaHAJIW3UPOBATD,
CUCTEeMAaTU3UpPOBAaTh W HHTEPHPETUPOBATH HH(DOPMAIMIO pPA3TMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;

CTPYKTYypUpOBaTh  UHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WJUTFOCTPUPOBATH TPaPUIECKH;

OIICHUBATh HAAE&KHOCTh WHQPOPMAIMU TI0  CaMOCTOSTEIBHO  CcHOPMYITHPOBAHHBIM
KPUTEPUSIM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

OO0uenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOwIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh MOJyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIlCJICHHbIE HAa MOWMCK PELICHHs], COMOCTaBISITh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JAMAora, OOHapy»XUBaTh pa3jinunde U CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Yy4YETOM 3aJay Npe3eHTAlUd U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJaud, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelIeHNs MaTeMaTHUeCKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBME pe3yslbTaTa LEIM M YCIOBHUSM, OOBSICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHON pabOTHl MpH
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCS, OOCYXIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCYXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

MNPEIMETHBIE PE3VYJIBTATHBI
K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCS:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITHSIMH CTEPEOMETPHUH MPU PELICHUH 3ajad U
IIPOBEJCHUHN MAaTEMaTUUYECKUX PACCYKIECHUM;
® [IPUMEHATb AKCHOMBI CTEPEOMETPUM U CJHEICTBUS U3 HHUX IIPU pELICHUU
FeOMETPUUECKUX 3a7ad;



KJIACCHU(UITUPOBATH B3aUMHOE PACIIONIOKEHUE MPSMBIX B MMPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKY MPSIMOU U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOMHO pACIO3HABATh OCHOBHBIC BUJIBI MHOTOTPAHHHUKOB (IIpH3Ma, MHpPaAMUA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCH(UKAIINH;
CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH NapajuiebHOE, IIEHTPATBLHOE U OPTOTOHAIBHOE MTPOSKTUPOBaHue Guryp Ha
TUIOCKOCTB, BBITIOJHSATh N300paXKeHHs (PUTYP Ha MIIOCKOCTH;

CTPOHTBH CEYCHHUS MHOTOI'PAHHHKOB PA3jIMYHBIMU METOJaMH, BBIIOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEX M M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;,

BBIUUCIIATh  IUIOIMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IUPaMHUA),
TEOMETPHYECKUX TeJl C MPUMEHEHUEM (POopMyT;

CBOOOJHO ONEPUPOBATh TMOHSATHSIMU: CUMMETPHS B TPOCTPAHCTBE, IEHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI;

CBOOOIHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOPIMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHSATH JICHCTBUS HAJI BEKTOPAMH,

pemaTe 3aJayd Ha J0KA3aTelbCTBO MATEMATHUECKUX OTHOIICHWH W HaXOXKICHHE
TCOMETPHUSCKAX  BEJIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TIPH  PEIICHUU
MaTeMaTHYECKUX 3a7a4 TMOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MTPOCTEHIIIHE TPOrPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a71ay;

U3BJICKATD, npeoOpa3oBbIBaTh M HWHTEPIPETHPOBATh  HHQPOPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTAaBICHHYIO Ha 4Yeprexax u
PHUCYHKaX;

NPUMEHSTh TIONyYeHHbIE 3HAHHWS Ha TMpaKTUKe: CpPaBHUBATh M aHAIM3HPOBATh
peabHBIC CHUTYAIlMH, IPUMEHSATHh W3YYCHHBIC MOHSATHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYeCKA CPOPMYITUPOBAHHON MPOOIIEMBI, MOJICITHPOBATh PEATbHBIC CHUTYAITUU
Ha S3BIKC TEOMETPHH, WCCICJA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, perath NpaKTHYeCKue
3a/1a4y¥, CBSI3aHHBIC C HAXOXKJEHUEM I€OMETPUIECKIX BEITMYHH;

UMETh TPEJICTaBICHUsT 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTAaBHOM
gacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBO60}1HO OINICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHHqueCKOﬁ, KOHHYECKOU U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI OTyUEHUS;

ONneprupoOBaTh IMOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpallCHUA: HUIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI
MOJIYYCHHA TCJI BpAILICHUS,



KJIACCHU(UITMPOBATH B3AUMHOE PACTIONOKEHUE CPephl U MIIOCKOCTH;

BBIUMCIISTh BEJIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TENl BpalleHUs, O0BEMBI U
IUIOIIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMeHEeHHEM (HOpMYyIL;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBS3aHHBIMH C KOMOMHALMSIMU TEJ BpallleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIOMIAIIMU MOBEpPXHOCTEH U 00BbEMaMH MOJOOHBIX
TE,

n300paxarh W3ydaeMble (DUTYPBI, BBIONHITH (BBIHOCHBIC) IUJIOCKHE YEPTSIKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHUS
TeJ BpaIICHHUS;

W3BJICKATb, MHTEPIPETUPOBATH u npeoOpa3oBLIBAThH nHpOPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha 4Yeprexax u
PHUCYHKaX;

CBOOOJHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

pemaTh TeOMETPUYECKHE 3a7adyd Ha BBIUMCICHUE YIJIOB MEXIY MPSMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUW OT TOYKH JI0 IIJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHHUI;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS TpHU MapalljieIbHOM
MepeHoce, LEHTPATbHON CUMMETPUH, 3€pKaIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOH, peoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHsS MHOTOTPAHHUKOB W Tel BpAIlEHUS: CEYCHHUS IHIMHIApA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (Tapajljie]bHbIe OCHOBAHHIO
U TIPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METOJbl TMOCTPOEHUSI CEUEHUH: METOJ CIEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHATh TeoMeTpuueckre (akTbl JId PEHICHUS CTEPEOMETPHUYECKUX 3ajad,
MIPEANOIATAOIINX HECKOJIBKO IIaroB PEIICHHS, €CIIM YCIOBUS MPUMEHEHHS 3aJIaHbl B
SIBHOW U HESIBHOU (hopMme;

pemarh 3aJadyd Ha JOKa3aTeIbCTBO MAaTeMAaTHYECKUX OTHOIICHWH W HaXO0XKJICHHE
T€OMETPHYECKUX BEIHYNH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CHCTEMBI TIPU
PELICHUH CTEPEOMETPUUECKUX 3a/ay;

OPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TPAaKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, TPUMEHSATh U3yUCHHBIC MOHSITHUS, TEOPEMBI, CBOHCTBA
B IIpollecce IOMCKA pEIIeHUs MaTeMaTH4ecku C(OpMYIHMpPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYaIlMN HA S3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHbBIE
MOJIETIM C UCIOJB30BAHUEM T'€OMETPUUECKUX TOHATHN M TEOpEeM, almapara anreopsl,
pelaTh IPaKTHYECKHUE 33]]a41, CBI3aHHBIE C HAXOXKICHHEM I€OMETPHUECKUX BEIIMYNH;



® UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPHUH KaK COCTaBHOM
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposbubie IIpakruyeckue (uudpoBbie)
n/n NPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 bubmmorexa LIOK
A P P https://m.edsoo.ru/7f415e2e
5 BzaumHoe pacrnonoxxeHue npsiMbix B 5 1 9 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f415e2e
3 [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B 8 bubmmoreka [JOK
POCTPaHCTBE https://m.edsoo.ru/7f415e2e
[lepneHUKyYISIPHOCTD MPSAMBIX U Bu6mmoreka [JOK
4 . 25
IUTOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/7f415e2e
bubnmorexa LIOK
5 16 1
¥/ TIBI H PACCTORHI https://m.edsoo.ru/7f415e2e
bu6mmoteka IIOK
M 7 1
0 HOTOTPAHHIIE https://m.edsoo.ru/7f415e2e
; Bexro OCThAHCTEE 12 bubmuoreka [{OK
KTOPBI B IT HCTB
p pocip https://m.edsoo.ru/7f415e2e
3 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlUs 5 5 bubnmnoreka [JOK
3HaHUH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 2
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11 KJIACC

KoaudecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Kourponbubie  Ilpaktuueckue (uupposbie)
MPOrpamMMbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
bu6nmoreka [IOK
1 A 15 1
HAJHTHICCKAS TEOMETPHA https://m.edsoo.ru/7f415e2¢
5 IToBTOpEHME, 0000IICHUE 1 15 1 bu6nmoreka LIOK
CUCTEMATU3ALM 3HAHUN https://m.edsoo.ru/7f415e2e
bubnunoreka LIOK
g 17 1
3 O0BEM MHOrOrpaKHHia https://m.edsoo.ru/7f415e2¢
bubmuoreka [IOK
4 T 24 1
et Bpatiet https://m.edsoo.ru/7f415e2¢
[Tnommany moBepXHOCTH M OOBEMBI bu6nunorexa LIOK
5 9 1
KPYTJIBIX Te https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
6 5 1
Hpusierns https://m.edsoo.ru/7f415e2¢
7 [ToBTOpenwue, 060061IIeHUE U 17 5 bu6nmorexa LIOK
cUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOI'PAMME
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