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IHOACHUTEJIBHASA 3AIINCKA

['eomerpus sBNIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUIMH €CTECTBEHHO-HAayYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHMTapHOro Iukiaa. IlockonbKy joruyeckoe MbILLUICHHE,
dopmupyeMoe INpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NPU PEIIEHUH 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmMbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaE€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsi TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH mNpeaMeTHOH obnactu «MaremaTnka W MHQOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMAaTHUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIiayOJIIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHHUS B3aMMOCBS3M F'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHUpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIENISX, T03BOJIAIOLIMX ONUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeny «CrepeomMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMUpOBaHNE YMEHHUS BJIa/I€Th OCHOBHBIMU MOHITUSIMU O POCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE WX INPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEXKaX, MOJENSIX U B pEalbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

dbopmupoBaHue IIOHMUMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IIPH IPOBEICHUU
pacCyXIeHHI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HMX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CcoJep’KaHueM, (OpMHpOBaHUE
NpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB INpU OOOCHOBAaHUMU MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEICHUH JIEYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEAOBATENILCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHHS], UHTEPEca K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHHUS T€OMETPUUECKUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYyallMsIX MW TpU HU3YYEHUM JPYTUX Y4YeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOECHHBIX MOJIEJIeH, NHTEPIPETAIH ITOJTYYE€HHBIX PE3yJIbTaTOB.
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OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIsitOTCs: «lIpsiMble M TUIOCKOCTH B MPOCTPAHCTBE», «MHOrOorpaHHuKW», «Tena BparieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ynbTrataM ocBoeHUs: denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIEA0BATENbHO U MOCTYNATENIbHO, C COOJIIOJICHHEM MPHUHIMIIA NPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCcs, pacupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexox K U3y4EeHHUIO TE€OMETPUH Ha YIIIyOJEHHOM YPOBHE ITO3BOJISICT:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYUYAIOMIMXCS K MPOJOIDKCHUI0 M3YYCHUs MAaTeMaTHKH ¢ y4€TOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).
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COJEPKAHUE OBbYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. Touka, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaroImuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamieasHOCTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
IPOEKTHPOBaHUE, n3oopakenne puryp. OCHOBHBIE CBOMCTBA MapajICIIbHOTO MPOSKTUPOBAHHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEHN: NapauleibHbIEe INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHNUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOMN NEPIEHANKYIIIPHON IIIIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: n-yronapHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi IUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTAdpP, JOJEKadIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsAMOM mpusmsl. [lnomaas 60KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHON
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWIIBHON TUPAMUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO
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BEKTOPOB. JICHCTBUS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPA3IOKEHUM BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, ceprueckas
IOBEPXHOCTh, 00pa3yrolIMe NOBEpXHOCTE!. Tena BpaleHus: IMINHIP, KOHYC, yCeUEHHBINH KOHYC,
cdepa, map. B3aumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IJIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIOcKocTH. Pa3BépTka nmnmuHapa u konyca. Cummerpust chepol
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LMUIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LuwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOrpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPAILEHMUSL.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpaHcTtBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romorerus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEUYEHHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (MapayjielibHble OCHOBAaHHIO U
NPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

IBwxkenust mnpoctpanctBa. OrtoOpakenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUU. BuAbl NBM)KEHMIl: MapauIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus noxpodus. [psmas u chepa

Olinepa.
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IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOLEAYpP TpaKJaHCKOro OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3AHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedl mnpodeccmr W peamn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaIPaBI€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
rI100aTEHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIeM, OpUEHTAIHS Ha TPUMEHEHNE MaTeMaTHYeCKUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:
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C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW NMPAKTUKU, MOHUMAHHE MAaTEMaTUYeCKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATEIBCKYIO NEATEIbHOCTD MHANBHYAIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHITUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

MCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyIHUPOBAThH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMyIUpOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pelIeHUs 3aa4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm

MPpCACTaBJIICHU,
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CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CHOPMYTUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA MOMCK PEIICHHS, COMOCTaBJIATh CBOU
CYXJICHUS] C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPY>KUBATh PA3JIM4YMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHn KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENIBHBIX TIPOLIECCOB, HUX pe3yabTaToB, BIAJAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBApHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
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IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH TIPH PEIICHUU 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [IPpUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IPU PEUICHUU
reOMEeTPUUECKUX 3a]1a4;

e Kiaccu(UUUpPOBATh B3aUMHOE PACIIONIOKEHHE MPSMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, NMPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
HPSMBIMU B IPOCTPAHCTBE, MEXKLY MPSIMOM U IJIOCKOCTHIO;

e cBOOOJHO OMEPHPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IpU3Ma, NUpaMUja,
HIpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

¢ Kiaccu(UIUpPOBaTh MHOTOTPAaHHHKH, BEIOUPAs OCHOBAHUS JUIS KacCU (UKL,

e CBOOOJHO OIEPUPOBaTh MOHSTHUSIMM, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

®  BBIIOJIHATH MapaJIJIENIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBbHOE NPOEKTUPOBAaHUE PUTYp HA
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha MJI0CKOCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3jIMYHbIMH METOIAMH, BBIIOIHSTH (BHIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BBHIYUCIATH IUIOIIAAU IIOBEPXHOCTEM MHOTOTpaHHMKOB (Ipu3Ma, MUPaMHJIA),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMyT;

e CBOOOJHO OINEpPUPOBATH MOHATHUSAMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

e cBOOOJIHO ONEPUPOBAThH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

e  BBINOJIHATH JCUCTBUS HAJl BEKTOPaMU;

e pemarh 3aJayd Ha JI0Ka3aTe€IbCTBO MATEMaTHYECKMX OTHOLIEHWM M HaxOXKICHHE
FEOMETPUUYECKUX  BEIMYMH, TPUMEHSA H3BECTHBIE METOABl IPU  PELICHUHU
MaTeMaTUYECKUX 3aJa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

® [IPUMEHATH NPOCTEHUIINE NPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHMKAI[UOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay;

®  U3BIEKaTh, IPEO0OPa30BBIBATH M HHTEPIPETUPOBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECcKUX GUrypax, MPeACTaBIEHHYIO Ha YepTekKaxX U PUCYHKaX;

® [IPUMEHATH NOJTY4YCHHbIE 3HAHUS HA IPAKTHKE: CPABHUBATH U aHAJIM3UPOBATh PEAJIbHBIC
CUTyallud, TPUMEHSATh M3yYeHHbIEe TIOHATHSI B IMIpPOLIECCE T[OMCKAa pPEelIeHUs
MaTeMaTH4ecKu cHOpMyTUPOBAaHHON MpPOOIEeMbl, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penarb NpakTUYeCKre 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEJIUYUH;

® UMETh IPEJCTaBIEeHNs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU KaK COCTaBHOM yacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xonmy 11 ky1acca o0yyaromuicss HAyYUTCS:
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e CcBOOOJTHO OMEPHPOBATH MOHSATUSMH, CBSI3AHHBIMU C IMJIMHIPUYECKON, KOHUIECKOU U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

® ONepupoBaTh MOHSATHSIMH, CBSI3aHHBIMU C TEJlAMU BpPAILLEHUS: IMJIUHIPOM, KOHYCOM,
chepoit u mapowm;

® pacro3HaBaTh TeJia BpalleHus (MUIUHIP, KOHYC, chepa U Iap) U 0ObSICHITh CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

e iIaccu(UUIUPOBATh B3aUMHOE PACIIOIOKEHHE C(ephl U TIOCKOCTH;

® BBIYHUCIATH BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHHKOB M Te€J BpalIeHHs, OObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEHEHUEM (HOPMYIT;

e CcBOOOJHO OINEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C KOMOMHAIMSMH TeJl BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

® BBIYHCIATH COOTHOMICHUS MEXKIY IUIOMAASIMHI TTOBEPXHOCTEH M 00bEMaMHU MOJO0HBIX
Ten,

e m300paxkaTh H3y4aeMmble (QUTYpHI, BBHITIOTHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpallleHUs;

® U3BJICKaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(DOPMALIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeJcTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX;

e cBOOOJHO ONEPUPOBATH MMOHATHEM BEKTOP B IPOCTPAHCTBE;

®  BBINOJIHATH ONEPAIUHU HAJl BEKTOPAMU;

® 3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;

® pemath TEOMETPUYECKHE 33aJaud Ha BBIYHCICHHE YIJIOB MEXIy MPSIMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

e CcBOOOJHO OMEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C JBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

® BBINOJNHATH W300paXEHHsI MHOTOTPAHHHUKOB W TEJN BpalleHHs] MpU NapauieIbHOM
MepeHoce, eHTPATbHON CUMMETPHUH, 3epKaIbHOH CUMMETPUHU, TIPH TOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus TO100HS;

® CTPOUTH CEUYEHHUS MHOTOTPAHHHUKOB M TEJ BPAIICHUS: CEUCHUS HUINHPA (apajuieTbHO
U TIEPIICHANKYJISIPHO OCH), CEUCHUS KOHYyca (TapauIelIbHbIe OCHOBAHUIO U TIPOXOJISIINE
yepes BEpIIMHY), CEUSHHUsI 11apa;

® HCIIOJIB30BaTh METOJBI IOCTPOCHHS CEUYCHHIA: METOJ[ CIICJOB, METOJ BHYTPCHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

® JIOKa3bIBATh TEOMETPUICCKUE YTBEPIKICHHUS;

® T[PUMEHATH TeOMETpUYeckhe (AKTBI JUIA pEHmICHHS CTePEOMETPHUYSCKHUX 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIaroB PemIeHUs, €ClIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B
SIBHOW W HESIBHOU (hopMme;

e pemiarth 3aJla4d Ha JIOKA3aTeIhCTBO MATEMAaTHYECKHMX OTHONICHHUH W HaXOXKICHHE
TEOMETPUUECKUX BEIUYUH;

® MPUMEHSTH MPOTPaMMHBIEC CPEICTBA U IJEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH
pEIIeHUN CTEPEOMETPUIECCKIX 33]1aY;
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¢ [PUMCHATH IOJYUCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATb, AaAHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce TIOMCKAa PELICHHS MaTeMaTH4YeCKd C(HOPMYIMPOBAHHOW MPOOJIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
penIaTh NPaKTUYEeCKUe 3aa4ur, CBSI3aHHBIE C HAXOXK/ICHHEM TeOMETPHUCCKHIX BEJIHMYHH;

® UMETh IPEACTaBICHHS 00 OCHOBHBIX ATAlax Pa3BUTUS FT€OMETPHUU KaK COCTABHOW YacTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumeHoBaHUe KoumnuecTBo yacos
o
. pa3aesioB U TeM B Kourpoabubie IlpakrTuuyeckue  DJIEKTPOHHBIE (HMdPOBLIE) 00pasoBaTe/bHbIE PECYpPChI
cero
NPOrpamMMbl padoThbI padoTbI
| BBencuue B ” | bubnuoteka LIOK
CTEPEOMETPHUIO https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
Bzaumnoe bubmuorexa [JOK
5 pacIoyioxeHue 6 1 https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
MPSIMBIX B
MPOCTPAHCTBE
[TapannensHOCTD bubnmnoreka HOK
3 MPSIMBIX U g https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
IJIOCKOCTEN B
MPOCTPAHCTBE
[TepneH IUKyYIAPHOCTD bubnuoreka [JOK
4 MPSAMBIX U 25 https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
IJIOCKOCTEN B
MPOCTPAHCTBE
bu6nuoreka [IOK
5 YTIIbI M PacCTOSHUS 16 1 https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
bu6mmoreka [IOK
6 MuororpanHuKH 7 1 https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
BeKTopHI B bubmuorexa [IOK
7 12 : i 2vsclid=
NPOCTPAHCTRE https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145
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[ToBTOpEHHUE,
0000111eHNE U
CHCTEMAaTH3alHs
3HaHHUHI

bu6nuoreka LIOK
https://resh.edu.ru/subject/17/10/?ysclid=Imburpbo9x713489145

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC

HaumenoBanne KosndecTBo yacos
JI:;')H pa3aesioB u TeM Beero Konrpoabusie IIpakTuueckue  JJIeKTPOHHBbIE (IMpPOBHIE) 06pa3oBaTeIbHbIE PeCYpChl

NporpaMmMbI padoThbI padoThbI

| Amnanutuueckas 15 1 bubmuorexka [JOK
reoMeTpus https://resh.edu.ru/subject/17/11/?ysclid=Imbuwgwsqt896380319
[ToBTOpEHUE, bubnuoreka [JOK

) 0000111eHHE U 15 1 https://resh.edu.ru/subject/17/11/?ysclid=Imbuwgwsqt896380319
cucTeMaTu3anus
3HAHUU
O6BéEM bubmuoreka [JOK

3 MHOTOPAHHHKA 17 1 https://resh.edu.ru/subject/17/11/?ysclid=lmbuwgwsqt896380319

bubmuoreka [JOK

4 Tena Bpamenns 24 1 https://resh.edu.ru/subject/17/11/?ysclid=Imbuwgwsqt896380319
IImomann bu6mmoreka [JOK

5 IIOBEPXHOCTH U 9 1 https://resh.edu.ru/subject/17/11/?ysclid=Imbuwgwsqt896380319
00BEMBI KPYTIIBIX
Ten

bu6mmoreka [JOK

6 JBrokeHust 5 1 https://resh.edu.ru/subject/17/11/?ysclid=lImbuwgwsqt896380319
[ToBTOpEHME, bu6mmorexa [IOK

7 0000meHne u 17 5 https://resh.edu.ru/subject/17/11/?ysclid=Imbuwgwsqt896380319
CUCTEMaTH3aIus
3HAaHUU
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OBILIEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

102 8 0
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

MareMartuka: reoMeTpusi. YTIIyOJeHHbIH ypoBeHb, 10 kmacc. Mepainsk A.TL.,
Homuposckuii JI.A., ITononckuii B.b., SAxup M.C.; nox penakuueit [Togonsckoro B.E., AO

"U3narensctBO "[IpocBemenue”, 2019

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Martemaruka : anreOpa U Hayajla MaTeMaTUYECKOT0 aHalu3a, reoMeTpus. [ 'eometpusi.
Yrny6néunsiit ypoBens : 10 knacc : meroanueckoe nocodue / E. B. Byuko, A. T'. Mep3sik,
B. b. Ilononckwuii, M. C. SIlkup. — M. : Benrtana-I'pad, 2020. — 83 c. : un. — (Poccuiickuii
yueOHUK).

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://window.edu.ru - Poccuiickuii 001eo0pa3oBaTeIbHBIN MOPTAT,

https://resh.edu.ru - «Poccuiickas 3n1eKTpoHHas LIKOJIaY;

www.1september.ru — caiit uznarensckoro goma «llepoe ceHTIOPSI».
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Inct cornacoBaHusa k gokymeHTy Ne 6 ot 28.09.2023
MHuumaTop cornacosaHuna: Makapos A.B. [lupekTop
CornacoaHue nHnyumposaHo: 28.09.2023 20:09

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Makapos A.B. 28.09.2023 - 20:09
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