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HHOACHUTEJIBHAA 3AIIMCKA

['eomerpus sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3Y4YCHHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJIECHHOCTH W MPEAMETOB T'YMAaHHMTAPHOIO LMKIA. [IOCKOJIBKY JIOrM4ecKoe MBIIUICHHE,
dbopMupyeMoe mpuU H3YyYEHUH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, IMpH
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIAaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUU 33]a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YACTHOCTH (PU3UUECKHUX
3azay.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pa3BUTHE HMHIVUBUAYAJIBHBIX CIIOCOOHOCTEW OOy4YarOmMXCsl TPU H3YYEeHHUH TEeOMETPUH, Kak
cocTaBIsifOle mpeaMeTHONH oOnactu «Marematuka W UHGOpMaTHUKa» uepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCMOJIb30BaHUS Oojiee TIyOOKUX T€OMETPHUYECKHX 3HAHUHU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHAIBLHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropUTEeTHBIME 3a/la4yaMH Kypca Tr€OMETPUHU Ha YrIyOJIE€HHOM YpOBHE, paCHIHPSIOIIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacThU MHUPOBOH KYJIbTYphl H
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TMpPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaX Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTH W H3y4aTb pa3HbE  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapaTa no pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHHS BJIJIETh OCHOBHBIMH MOHATHUSMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJENIAX U B peEalbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IOHUMAaHUS BO3MOXXHOCTH AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TeOopHuil, GopMHUpOBaHHME MOHMMAHHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
paccyXJIeHNN;

dopMHpoBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTeNbCTB WU AJITOPUTMOB pEIlIEHUs,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOAE pPELICHUS
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUECKUM cojepkaHueM, (popMmupoBaHUE
MpEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B ITPOBEJEHUH I€AYKTUBHBIX PAaCCYyXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YYEHHIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaTh MPOSIBICHUS TEOMETPUYECKHX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyallud, HCCIEAOBaAHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax sABisroTcsA: «lIpsMble M IUIOCKOCTH B IIpocTpaHCTBE», «MHOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelIeBaHTHBIMU T€OMETpUU Ha yriayOnéHHoOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMsbl, pacrpeneaEHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJENIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJIGHHEM MpPUHIHUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marbh ycnoBus s auddepeHnmanuu  00ydeHHUs, MOCTPOSHUS HWHAWBHIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit mpodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIMM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpenuBarouecs npsmele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPALIEIbHbBIE NPSIMbIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpSMBIX, MApaJUIEIbHOCTh NOpsIMOM U mIockocTH. [lapamiensHOe W LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300paxkenne ¢puryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NpSMbIMH B NpPOCTpaHcTBE. llapaiyenbHOCTh MIOCKOCTEH: MapajuieabHbIe IMIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiimme npocTpaHCTBEHHBIE (PUTYpPhI Ha TUIOCKOCTH:
TETpa’aAp, NapaJICNIECNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHAUKYISIPHOCTE  TPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJISPHBIE TMpsSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MApaUICIbHbIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
I10CKOCTH. OpTOroHaiabHOE MpPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIOCKOCTD.
[lepneHAMKyYISIPHOCTH TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH IBYX MiockocTel. Teopema
0 TPEX MEPHEeHIUKYIAPaX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOWCTBAa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHHUKOB, pa3BEpPTKa MHOrorpaHHuka. I[Ipu3ma: n-yronpHas mnpusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS TMOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoWcrBa. KparTyaillune Nyt Ha NOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep n OOKOBBIX IpaHel
NpaBUIbHON mnUpamMubl. [IpaBuiibHbIE MHOTOTPAaHHUKH: MpaBUJIbHAsS NpHU3Ma M IpaBUIIbHAs
nUpaMu/ia, paBUIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABUIIBHBIN TeTpasap, kKyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3p, TOAEKA3AP U UKOCASIP.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH W TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOHM TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
MPaBWJIBHON MUPaMU/IbI, TEOpPEMA O TUIOMIAN YCEYEHHONW MUPAMUJIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPHUU TPABWIBHBIX MHOTOTPAaHHHKOB.
CummeTpusi B TpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS NapajUlesienuneaa, CUMMETPHS
MPaBUJIBLHBIX MTPU3M, CHMMETPUS MIPABUIILHON MTUPaMUJIbI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABIICHHbIE W MPOTHBOMNOJIOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE U BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIbKHX



BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoilcTBa cloxeHuss BeKTOpoB. (CBoiicTBa
YMHOKXCHHA BCKTOPA Ha YUCIIO. ITonsarue KOMIIJTAHAPHBIC BCKTOPLI. HpI/I3HaK KOMILIAaHAPHOCTHU
Tpéx BekTopoB. I[IpaBuio mnapaymmenenunena. Teopema O pas3ioKEHUHM BEKTOpPA IO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeEXAy KOOpAMHATAMU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, cpeprueckas
MOBEPXHOCTh, OOpasyomme MoBepxHocTed. Tema BpamleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha I10cKocTu. Pa3BépTka muinHapa u konyca. CuMMeTpus
chepsl 1 mapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMON W HAKIOHHOM NPHU3MBI, IHIUHIPA,
nupamuibl 4 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Tten BpamieHuss ¥ MHOrorpaHHukoB. Ilpu3ma, BhucaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALCHUS.

[Tnomanb MOBEPXHOCTH LMIMHApPA, KOHYca, IUlomanas cepsl u e€ yacteid. [lomobue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOIIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUMI MHOTOTPAaHHUKOB W TEI BpAIICHUA: CEYEHUA LWINHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjieibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHMM: METOJ CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO] IEPEHOCA CEKYILEN TUIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTBe. Onepannn HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. Koop1uHaTHO-BEKTOPHBII METON MpH
pEILIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHs B IPOCTPAHCTBE

JBuxkenust npoctpaHcTBa. OtoOpakeHus. JIBukeHuss M paBeHCTBO ¢uryp. OOmue
CBOICTBa JABW)KEHUH. BuUIbl ABM)KEHMI: MapajuieNbHBIA INEPEHOC, LEHTpadbHAsi CHUMMETpHS,
3epKaibHasi CHMMETpPHSI, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nogodus. Ilpsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIA YPOBEHbB) HA YPOBHE CPEJTHEI'O OBIIET'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHcKoe BOCIIUTAHUE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCcsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUI, MpoOIeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBHBIMH HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaXKIaHCKON WICHTHYHOCTH, YBaXKEHUS K MPOIIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOILIEHUE K TOCTHXKEHUSIM POCCHMCKHX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEHl  POCCHHCKOTO  Haponaa, CcPOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peHIeHUH, pacCyX ICHUH, BOCIPUUMYHBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PErylsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JAEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0MS, HHTEPEC K Pa3IuIHBIM chepam
npo(hecCHOHANBHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oynymielt mnpodeccuu © pealn30BBIBaTH COOCTBEHHBIS
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 33/1a4y MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0JeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUW ISl pelIeHUs 3a7ad B 00JacTH OKPYKAIOLIEH Cpelbl, MIIaHUPOBaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKaIOIel CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTHKH, TOHMMAaHUE MAaTeMaTHYeCKOW HayKH Kak chepsl



YeJI0BEUYECKOM JACATCIIbHOCTH, OTAaIlOB e€ Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA LHUBUIIN3allH,
OBJIaAICHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM KyHBTypOfI KaK CpCACTBOM IIO3HAHUS MUPA,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbBHOCTh MHAUBUAYAJIIbHO 1

B IpyIIIIE.
METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHUH MEXAY MOHATUAMH, (OPMYIUPOBaTH ONpEAETICHUS  IOHATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHUA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W IpPeoOpa3oBbIBATh CYXKJIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HAOMIOJEHUSX U  YTBEPXKICHUSX, Ipeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, ICIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3amaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTH MOJIYY€HHBIX PE3Y/IbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U JAJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3IMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMHpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;



OLIEHMBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOImIeHusi, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHMS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTh NOACHEHHMS IO XOAy pEUICHHs 33Jayd, KOMMEHTHPOBATH IOJTY4YEHHBIN
pe3yibTar;

B Xoz€ OOCYX/EeHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3aauM, BBICKA3bIBAaTh WJICH, HAllEJICHHBIE Ha MOWCK PEIICHHS, COMOCTABISATH CBOM
CYXJIEHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4YMe U CXOICTBO
HO3ULIUH, B KOPPEKTHOU opme (HOopMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

NpPEACTaBIATh PE3yJIbTaThl pEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMarT BBICTYIUICHHS C Y4€TOM 3a1ad MPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHUl ¢ yuéTOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIaJIETh HABBIKAMU TTO3HABATEIHHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIAACTh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNs: MaTeMaTHUECKON 3ajauu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH PEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHON pabOThI MpHU
pemieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI padOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBAaTh KAadyeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 kj1acca o0yyaromuicss HAyYUuTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHATUAMHU CTEPEOMETPHH MPU PEIICHUH 3a/1a4 U
IIPOBEJCHUHN MAaTEMaTUYECKUX PACCYKICHUM;

® [PUMEHATH AaKCHOMBI CTEPEOMETPUM U  CIEICTBUS W3 HHUX IIPU  PELICHUU
FEOMETPUUECKUX 3a7ay;



e KJIacCU(UIMPOBATH B3aUMHOE PACIOJI0KEHUE MPSMBIX B MPOCTPAHCTBE, MIJIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATh MOHATHUAMH, CBS3aHHBIMU C YIJaMHM B IPOCTPAHCTBE: MEXKAY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaThb OCHOBHbBIE BHIbI MHOTOIPAaHHHMKOB (IIpU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e KJIacCUPUIMPOBATH MHOIOTPAaHHUKHU, BBIOMPAsi OCHOBAaHUS JJIs KJIaCCU(PUKALIUN;

e CBOOOJHO OMNEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C CEUYCHHMEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH MAPALIEIIFHOE, IEHTPATBHOE U OPTOTOHAIBHOE MPOSKTUPOBaHNUE (QHUTYp HA
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha MI0CKOCTH;

® CTPOUTh CEYEHHUS MHOTOI'PDAHHHMKOB PA3JIMYHBIMM METOJAMHU, BBIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYpP: BUJ] CBEPXY, COOKY, CHU3Y;

® BBHIYKCIATH IUIOLAJM IOBEPXHOCTEH MHOTIOIPpaHHHMKOB (TIpuU3Ma, NHpaMHJIA),
reOMETPUYECKUX TeJl ¢ IPUMEHEHUEM (HopMy;

e CBOOOJHO OINEpUPOBaTH MOHATUAMHU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO ONEPUPOBATH MOHATHAMM, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpIUHATaM B
IPOCTPAHCTBE;

® BBINOJHATH JEHCTBUS HaJl BEKTOPAMU;

e pemiath 3aJaud Ha JI0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOIIEHUH U HaXOXJICHHE
TE€OMETPUYECKUX BEITUYMH, PUMEHSSI U3BECTHBIE METO/IBI IPH PEHICHUH MaTeMaTHYECKUX 3aa4
MIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

® TIPUMEHSTH MPOCTEHINNE MPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHEIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUYECKUX 3a/1aY;

® W3BJICKATb, npeoOpa3oBHIBATH u UHTEPIPETHPOBATH UHPOPMALINIO 0
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaxX U PUCYHKAX;

® TIPUMEHSTH MOJyYCHHbIC 3HAHUS HA IPAKTUKE: CPABHUBAThH M aHAJIM3UPOBATH PeaIbHbIE
CUTYyalluM, NPUMEHATh M3YYCHHBIE MOHATHS B TMpOIECCe IMOHMCKAa DPELIeHUS MaTeMaTHYeCKU
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
ammapara anreOpsl, pelaTh IPakKTHIECKUe 3aa9H, CBSI3aHHbIE ¢ HAXOXKICHUEM TeOMETPHUYECKIX
BEJINYWH;

® VIMETh NpPE/CTaBICHNUS 00 OCHOBHBIX dTAllax pa3BUTHUS T€OMETPHUU KaK COCTAaBHOW YacTH
dbyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:

e CBOOOJHO ONEpUpPOBATh MOHATHUSAMH, CBSI3aHHBIMH C LWIMHIPUYECKOH, KOHUYECKOU U
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyUEHUST;

® OIEpUPOBATH MOHATUSMH, CBS3aHHBIMHM C TEJaMM BpAIICHUS: LMJIMHAPOM, KOHYCOM,
cdepoii u mapowm;

® pacro3HaBaTh Teja BpameHus (IHIUHIAP, KOHYC, chepa U map) U 0OBSICHIATH CIOCOOBI
HOJIy4EHHUs TeJl BPallleHUs;

® KJIacCU(UIMPOBATH B3aUMHOE PACIIONIOKEHUE chephl U MIIOCKOCTH;



® BBHIUKCIATH BEIMYMHBI JJIEMEHTOB MHOTOTPAHHMKOB W TN BpAILICHUS, OOBEMBI H
IUIONIA/Id  TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeNl BpalleHUs, TEOMETPHUYECKHX Tel C
pUMEHEHUEM (QOPMYIT;

e CBOOOAHO ONEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C KOMOMHALMSIMHM TEJ BpalllEeHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy W ONUCAHHBIA OKOJO cheprl, chepa,
BIMCAHHAsl B MHOTOIPAHHUK WJIHM TEJIO BPAILICHHUS;

® BEIUKCIIATH COOTHOIICHUS MEXKIY IUIOIMIAISIMU MMOBEPXHOCTEH M 00BEMaMU MOTOOHBIX
TEJ;

e u300paxarh u3y4aemble (PUTYpBI, BBIIOIHATH (BBIHOCHBIC) TUIOCKHME YEPTEIKU U3
PUCYHKOB TMpPOCTBIX OOBEMHBIX (GUTYp: BHA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpalllCHUs;

® U3BIIEKATh, WUHTEPIPETUPOBATD u peoOpa3oBLIBATh nH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

e CcBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH OMEPALUU HAJl BEKTOPAMU;

® 33/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

e pemiath TEOMETPUYECKME 3a/laud Ha BBIYUCICHHE YIJIOB MEXIYy MPSMBIMH U
MJIOCKOCTSIMHU, BBIYMCIICHUE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B IICJIOM, Ha MPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

e CBOOOJIHO OMIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B IMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBI)KCHUM;

® BLIMOJHATH H300pa)KEHHS MHOTOTPAHHUKOB M Tell BpalIeHHS MpH MNapauiedTbHOM
nepeHoce, HeHTPATbHON CUMMETPUH, 3€PKaJTbHON CUMMETPHUH, MPU MOBOPOTE BOKPYT MPSMOH,
npeoOpa3oBaHusl OI00MS;

® CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB U TEJ BpallleHUs: CEYSHHUsI IIMIINHpA (apajuiebHO
U TEPICHIUKYISIPHO OCH), CEUCHHsI KOHYyca (MapajuiebHbIE OCHOBAHUIO U MPOXOSIINE Yepe3
BEpILMHY), CEYECHHUS 11apa;

® CIOJb30BaTh METOJBI TOCTPOCHUS] CEUYCHHI: METOJ CJIEIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMS, METO]I IEPEHOCA CEKYIIEN MIIOCKOCTH;

® JI0OKa3bIBaTh T€OMETPUIECCKUE YTBEPKICHNUS,

® MPUMEHATh TeoMeTpuueckne (HaKThl IS PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEANOJIATAONINX HECKOIBKO IIAroB PEIIeHUs, €CIIM YCIOBHUS MPUMEHEHHUsI 33JIaHbl B SIBHOU U
HEesIBHOHU (opMme;

e pemarh 3a7a4d Ha J0KA3aTEIhCTBO MATEeMAaTHYECKHUX OTHOIICHWH W HaXOXKIEHHUE
F€OMETPUUYECKHUX BEJINYUH;

® TPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI MPH
PELICHUH CTEPEOMETPUUECKUX 3a/a4;

® TPHUMEHSTHh TONyYeHHBbIC 3HAHUS Ha TIPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH W
OIICHUBATh pealbHbIC CUTYyallud, MNPUMEHITh H3YYCHHbIC MOHSTHUS, TECOPEMBI, CBOMCTBA B
Ipolecce MOMCKa pPEelIeHUs MaTeMaTHYecKd c(OopMyIHpoBaHHOW MpoOIeMbl, MOJAEIHUPOBATH
peasibHble CHUTyallUM Ha S3bIKE TE€OMETpPUHU, HCCIEA0BaTh IMOCTPOCHHBIE MOJEIH C
UCIIONIb30BAaHUEM TEOMETPUYECKUX TMOHATHA W TeopeM, ammapara aireOpel, pemaTh
MpaKTUYECKHE 3a7a4l, CBSI3aHHbBIE C HAXOXKACHUEM T€OMETPUUYECKUX BETUYHH;

® UMETh IPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHs T€OMETPUU KaK COCTABHOW YaCTH
dbyHIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJ1eKTPOHHBIE
Ne (uudposbie)
HanmeHoBaHue pa3ejioB M TeM NPOTrpaMMbl Kourpoabusie = IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcbl
1 BBeneHue B CTepeOMETPHUIO 23 1 0.5
Bzaumnuoe acIIOJIO)KEHNE HPSMBIX B
2 P P 6 1 0.5
MPOCTPAHCTBE
3 [TapamienpHOCT IPSMBIX M IUIOCKOCTEH B 8
MPOCTPAHCTBE
4 [lepneHaAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH B 25 05
MPOCTPAHCTBE '
VYTIIIBl ¥ paccTOSTHUS 16
MHororpaHHUKH 7
BexTops! B pocTpaHcTBE 12
3 [ToBTOpeHune, o0000ImEHHE | CHUCTEMaTH3ALMS 5 5
3HAHUMI

OBLIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 6 15




11 KUIIACC

KosaunyecTBo 4acoB JIeKTPOHHbBbIE
Ne (undposbie)
HaunmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl Konrpoabusie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl

1  Axanutuyeckas reoMeTpus 15 1 0.5

2 | IloBTopenue, 0000IICHUE U CHCTEMATH3AIMs 3HAHUH 15 1

3 | OOBEM MHOTrOrpaHHHKA 17 1

4 | Tena BpauieHus 24 1 0.5

5 | Ilnomanay moBepXHOCTH U OOBEMBI KPYTIIBIX TEI 1

6  [JBmwxeHus 1

7 | IloBTopeHue, 0000IICHUE U CUCTEMATH3aIls 3HAHUH 17 2
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 1
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