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1. NOSACHUTEJIBHASA 3AIIUCKA

I'eomerpust siBiseTCsl OHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHEro o0uero oopa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOKHOCTb U3yUeHHSI JUCHUIUINH €CTECTBEHHO-HAYYHON HAIPaBIECHHOCTH
U IpPeJMETOB TI'yMaHMTapHOro mukia. Ilockosbky soruyeckoe MblluieHHE, (popMupyemoe npu
U3YYEHUH OO0yYarolMMHCS TIOHATHIHBIX OCHOB TE€OMETPUHM, IPU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHHUH LENOYKH JOTMYECKUX YTBEP)KIEHUH IPU PELICHUM I€OMETPUYECKHX 3a7ad, YMEHUE
BBIIBUTaTh U OIPOBEPraTh TUIOTE3bl HENOCPEJICTBEHHO MCIIONB3YIOTCS IPU PELICHHH 3aaad
€CTECTBEHHO-HAy4HOTr'0 LIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1ad.

Lenbp ocBoeHUs: mporpaMMbl y4eOHOro Kypca «l'eoMeTpus» Ha yriayOIIEHHOM ypOBHE —
pa3sBUTHE WHIMBUIYaJbHBIX CHOCOOHOCTEH OO0ydYaromuUXcs HOpPHU H3YYEHUM TIEOMEeTpUH, Kak
COCTABIISIIOLICH TNpeAMeTHOW obmactu «Martematuka W HMHPOpPMATHKa» depe3 obecreueHue
BO3MOYKHOCTH TPUOOPETEHHUs U HUCIOJIb30BaHUS Oosiee TIIyOOKMX TIE€OMETPUYECKMX 3HAaHUM MU
JEeWCTBUH, CIEMU(PUYHBIX TEOMETPUU, M HEOOXOMUMBIX JUISl YCHEIIHOTO MpOo(ecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MATEMaTHUKH.

[IpropuTeTHBIMU 337auaMu Kypca F€OMETpUU Ha yriyOlEHHOM YPOBHE, PacIIUpPSIOUIMMU U
YCUJIMBAIOIUMU KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

pacipeHne MpeaCcTaBIeHUsT O TEOMETPUH KaK 4YacTH MHPOBOHM KYJIBTYpPbl U (POPMHpPOBAHUE
OCO3HAHUs B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIMM MHUPOM;

dbopMHpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJENSIX, NO3BOJIAIOIINX ONUCHIBATG U U3Yy4YaTh PA3HbIC SIBICHUS OKPYKAIOLIETO
MUpa, 3HAaHUE MOHSITUWHOTO amnmnapara 1o paszaeny «CtepeomeTpus» yu4eOHOro Kypca reoMeTpun;

(dbopMHUpOBaHKE YMEHHMS BIIaJIeTh OCHOBHBIMH MOHATUSAMH O IPOCTPAHCTBEHHBIX (PUTYpax U UX
OCHOBHBIMH CBOWMCTBaMH, 3HaHUE TeopeM, (HOpMyJT U YMEHUE MX MPUMEHATh, YMEHHS JOKa3bIBATh
TEOpEeMbI U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

¢bopMHpOBaHME YMEHHs paclo3HaBaTh Ha YEpPTEkax, MOJENSIX M B pealbHOM MHpE
MHOT'OTPaHHHUKH U TeJla BPaLIeHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJEIIN;

(hopMHpOBaHNE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUSI MaTEMaTHUYECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUH PaCcCy KICHHIA;

(hopMHpOBaHNE YMEHUS BJIAJIETh METOJaMH JJOKa3aTeIbCTB U aITOPUTMOB PEILIEHUs, YMEHUS
UX TPUMEHATH, NMPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHHUS B XOJI€ PEIICHHS CTEPEOMETPUYECKHUX
3a/a4 U 33Ja4 ¢ IPAKTHUYECKUM COJepKaHueM, (JOpMUPOBAHUE MPEICTABICHUSI O HEOOXOAUMOCTH
JI0Ka3aTelbCTB MpH OOOCHOBAHWM MAaTEMaTHYECKUX YTBEPKIACHUH W pPOJIM aKCHOMATHKH B
MIPOBEJICHUH JIEJYKTUBHBIX PACCYKICHHUI;

pa3sBUTHE U COBEPUICHCTBOBAHWE HHTEIJICKTYAlIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyyaroluxcs, IO3HaBaTEebHON aKTMBHOCTH, HCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIJIEHMS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢bopMupoBaHue (PYHKIHOHAJIBHON TPAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETPUH: YMEHUs
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYalMSIX U MPU U3YyYEHUH JPYTUX y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEHN, MOJEIINPOBAHUSI PEAIbHBIX CUTYaLUi, NCCIEA0BAHNS IOCTPOEHHBIX MOJIENEH,
MHTEPIIPETAIMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepXKaTeIbHBIMU JIMHUSAMH yueOHoro kypca «I'eomerpusi» B 10—11 kmaccax
apisoTcs: «lIpsMble W MIOCKOCTH B MpocTpaHCTBe», «MHororpanHuku», «Tena BpalieHUs»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeGoBaHuE «yMETh ONEPUPOBATH IOHATHUSIMUY,
pelieBaHTHBIMU I'€OMETPUH Ha yriyOsnéHHOM ypoBHe o0yuenus B 10—11 kinaccax, OTHOCHTCS KO BCeM
COJIEp>KaTEeNIbHBIM JIMHUAM Y4eOHOTo Kypca, a GopMHpOBaHHUE JOTHYECKUX YMEHUN pacrpenesnseTcs
HE TOJIBKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO U 1O rojgam oOyuenus. CoaepxaHue oOpa3oBaHUA,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanpHoi pabouelt TPOrpaMMBbL,
pacripelieiéHHBIM 10 TrojiaM OOY4YeHHS, CTPYKTYpUPOBAaHO TakKUM o00pa3oM, 4YTOOBI KO BCEM



OCHOBHBIM, MPHUHIMIHMAIBHEIM BOIpocaM oOydaromquecss oOpallaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OPTraHU30BaTh OBJIAJICHUE FTEOMETPUUECKUMU MOHSATUSMU U HaBBIKAMU MOCJIEIOBATEIBHO
U TOCTYMNATeNIbHO, C COOJIIOICHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATh B
OOIIYI0 CHUCTEMY TE€OMETPUUYECKUX MPEACTABICHUI OOYYarOIIMXCs, paciiupsisi W yrayomss eé,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexo kK U3yUEHHUIO T€OMETPUH HA YIIIYOJIEHHOM YPOBHE IO3BOJISECT:

co3iarh ycioBus i AuddepeHunandd o0yudeHus, IOCTPOCHHUS WHAMBHAYAIbHBIX
o0pa3oBaTeNbHBIX MPOTpamMM, 00eCIeYnTh YriyOnEéHHOe N3ydYeHNEe TeOMETPUHN KaK COCTAaBIISIONIEH
yueOHOro npeamera «MareMaTHuKay;

MOJATOTOBUTh OOYYAIOIIUXCS K TPOJOJDKEHUIO HM3YYEHHUS MATEeMATHKU C y4&TOM BbIOOpa
Oynymei mnpodeccun, obecrednBas MPEEMCTBEHHOCTh MEXAY OOIMMM W MPpo¢heCcCHOHATHHBIM
o0Opa3oBaHHEM.

Ha uzydenue yuebHoro kypca «I'eomerpus» Ha yriayonéHHom ypoBHe otBoauTcs 204 yaca: B
10 kiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heneno).

2. COAEP)KAHUE OBYYEHMUSA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTb, MPocTpaHCcTBO. [loHATHE 00
AKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMBIX B MPOCTPAHCTBE: IEPECEKAIOINECsS, NapauleIbHbIE U
cKpenuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcs NpsMbiX. llapamienbHOCTs NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IapajuleibHbIE INPSMBIE B IPOCTPAHCTBE, MApaJICIIBHOCTh TPEX
MPSIMBIX, TAPAJLIEIBHOCTh MPSAMOU U IUIOCKOCTH. IlapainensHoe U HEHTpalIbHOE MPOEKTUPOBAHUE,
n3zobpaxxenue guryp. OCHOBHBIE CBOWCTBA NapalljieIbHOTO NMpoeKTupoBaHus. M3o0paxenue puryp
B IApaJUICIBbHON NPOEKIMUHU. YTJbl C COHANPABICHHBIMA CTOPOHAMH, YTOJ MEXKIy NPSAMBIMHA B
npocTpaHcTBe. IlapannenbHOCTh MIIOCKOCTEN: MapajulelbHbIE INIOCKOCTH, CBOMCTBA MapaJlleIbHbIX
wiockocteil. [Ipocrelinme npocTpaHCTBEHHbIE (PUTYPBI HA MJIOCKOCTHU: TETPA3p, NapajuleIenunesn,
IIOCTPOEHUE CEYEHUH.

[IepneHMKyIApHOCTD MPSAMOM U IJIOCKOCTH: NEPHEHANKYJISIPHBIEC IIPSIMbIE B IPOCTPAHCTBE,
IIPSIMBIE NTapaJIEIbHBIC U IIEPIIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK IIEPIIEHAUKYIIAPHOCTH IIPSIMOU
U IJIOCKOCTH, TEOpEMa O MPSIMON NEPIEHAUKYIISIPHOM MII0CKOCTH. OPTOroHaIbHOE TPOEKTUPOBAHHUE.
[lepnieHUKyYIsAp U HAKIOHHBIE: PACCTOSAHHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 10
IUIOCKOCTH, TPOEKUus (Urypbl Ha IUIOCKOCTb. l[lepneHAMKYJISpHOCTh IJIOCKOCTEH: MIpHU3HAK
MEePIEHIUKYISAPHOCTU ABYX IIIOCKOCTEN. Teopema o TpEX NmeprneHuKyisapax.

VYTIubl B IPOCTPAHCTBE: YroJl MEXKIY HPSIMOM M IJIOCKOCTBIO, JIBYI'PAaHHBIN yTOJ, JIMHEWHBIN
yroJl ABYTpaHHOrO yria. TpéxrpaHHbli W MHOTrOrpaHHble yribl. CBOWMCTBAa IUIOCKHMX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IUIOCKMX W JABYTPaHHBIX YIJIOB TPEXIPAHHOIO yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusMa, npsMas U
HaKJIOHHAs MPU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsMoyroiabHbIN
napajuleJIenunes U ero cBoiicrsa. Kparuaiimme myTd Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [lupamuga: N-yronpHast mupamMua, MpaBUiIbHAS U
ycedu€HHas nupamubl. CBolicTBa pédep M OOKOBBIX IpaHeil mpaBUIbHON nupaMuisl. [IpaBuabHbIE
MHOTOTPaHHUKH: TPaBWIbHAs TNpHU3Ma W IMpaBWIbHAs IHMpaMUJa, MPaBWIbHAs TPEYroJbHAs
MUpaMU/Ia U IPaBUIILHBIN TeTpasp, Ky0. [IpencraBinenne o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKadAP U UKOCADIP.



Brruucnenue 371eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriel. [Lmomans OokoBoi
IIOBEPXHOCTU U IOJIHOM NOBEPXHOCTHU MPSMOI MPU3MBI, TUIOIIA b OCHOBaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsMON mpu3Mebl. [lnmomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPaBUILHON
IIApaMU/JIbl, TEOpPEMa O IUIOMAAN YCEUEHHON TUPaMUIBI.

CummeTpusi B HOPOCTPAHCTBE. OJEMEHTbl CUMMETPUHM IPABWIBHBIX MHOIOIPAHHHUKOB.
CumMMeTrpusi B NIPaBUJIBHOM MHOIOTPaHHMKE: CHMMETPHsI HNapajulelelNuIena, CUMMETPUs
MPaBUJIBHBIX IPU3M, CHMMETPUS IPABUJIBHON TUPAMU/IBI.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIECHHBIE U IPOTHUBOIIOJOKHO HAIpaBJIECHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. /{eliCTBHS ¢ BEKTOpaMU: CJI0)KEHUE U BBIYUUTAHNE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha uncio. CBoicTBa cinokeHUs: BEKTOpoB. CBOMCTBAa YMHOYKEHUS BEKTOpA Ha
yucno. [lonstne kommianapHeie BeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH TpEX BeKTOpoB. lIpaBumio
napauienenunena. Teopema o pa3joKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpssMmoyronbHas cucrema KoopauHar B mpocTpaHcTBe. KoopaunaTtel Bektopa. CBsi3b MEXKIY
KOOpJAMHATaMM BEKTOpa M KOOpAMHATaMU TO4YEK. YTOJI Mexay Bekropamu. CkaiasipHoe

IIPOU3BECHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[loHsTHs: IWIMHApPUYECKAs TOBEPXHOCTb, KOHHUYECKash IMOBEPXHOCTh, chepuueckas
MIOBEPXHOCTh, 00Opa3zyromue nosepxHocrei. Tena BpaleHUs: HWIKHAP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxenue cdepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka munmuHapa u konyca. CummeTpus chepsl u
mapa.

O6bEM. OcHoBHBIE CcBOIicTBAa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napajiesienunesia u cieacTsus u3 He€. OObEM NpsAMOi M HAKIIOHHOM MPU3MBI, WIIMHAPA, TUPAMUIbI
1 KoHyca. OO0bEM 11apa ¥ mapoBOro CETMEHTA.

KomOuHamuu Ten BpalieHns 1 MHOTorpaHHUKoB. [Ipru3ma, BrivicaHHas B LWJIMHAP, ONMCAHHAs
okoJo mnHApa. [lepeceuenue cheps 1 mapa ¢ miockoctbio. Kacanue mapa u cepsl III0CKOCTbIO.
[ToHATHE MHOTOIpaHHMKA, OITICAHHOTO OKOJIO Cpephl, Chepbl, BMMCAHHONH B MHOTOTPAHHUK UJTH TEJIO
BpallleHus.

[Tnomans MOBEPXHOCTH LWIMHApA, KOHyca, miomans chepsl u e€ yacreil. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TUTOIIAACH TOBEpXHOCTEHN MOA00HBIX Guryp. [IpeoOpazoBanue
nojno0usi, romoreTHs. PemieHne 3agay Ha IUIOCKOCTH C HCHOJb30BAHUEM CTEPEOMETPUUYECKHUX
METO/]IOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB M TEJ BPALEHUS: CeUeHHsI LMIIMHApa (apajiebHO U
MEPIEeHIUKYJISIPHO OCH), CEUeHHUs KOHyca (TmapajyielbHble OCHOBAHHUIO M MPOXOJIIME uepe3
BEPIINHY), CEUYEHHUs IIapa, METOJbl MOCTPOSHHs CEUYEHUI: METOJ CIIeZI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Onepannuy HajJ BEKTOpamMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO YMHOE€HUs. lIpsMoyrospHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasnoskenue Bektopa mo 0Oasucy. KoopanHaTHO-BEKTOPHBIM METOJN IMpH
pELIEHNN T€OMETPUUYECKUX 3a1a4.

J{BMKEeHHMS B IPOCTPAHCTBE

JiBmwxeHus nmpoctpancTa. OroOpaxkenus. J[Buxenus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
JNBWO)KEHUW. Buapl NBWKEHUI: MapajuiesIbHbIM MEPEHOC, LEHTpaldbHas CHUMMETpHS, 3€pKallbHas
CUMMETpUs1, TOBOPOT BOKPYT npsamoil. [IpeoOpasoBanus nonodus. [lpsmas u cdepa Ditnepa.



3. INTAHUPYEMBIE PE3YJIbTATDI OCBOEHMAA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJVIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOHN MO3UIIUU 00YJAFOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUIMCKOro OOIIecTBa, MPEACTaBICHUEe O MAaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYD, SIBICHHM, MPOLEAYpP T'PaKIAaHCKOTO 001IecTBa (BEIOOPHI, OMPOCH U APYTOE),
yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIHSIMH U
Ha3HA4YCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCHUICKOW TPa)KTaHCKOW HJICHTHYHOCTH, YBRXCHHUS K MPOIUIOMY H
HACTOSIIEMY POCCHUMCKON MAaTeMaTHKH, IIEHHOCTHOE OTHOUIEHHE K JIOCTHXKEHHSIM POCCUHUCKHUX
MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKON IKOJIbI, UCITOJIb30BAHUE 3TUX JOCTUKEHHUHN B IPYyTHUX
HayKaX, TEXHOJIOTHIX, cepax SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE NYXOBHBIX IIEHHOCTEH POCCUHCKOTro Hapona, chOopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKU
U ICSITETbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B MOCTPOEHHE YCTOWYMBOTO OyaAyIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHME:

3CTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lad, pPEMICHUH, pacCyXICHUH, BOCHPHHUMYHUBOCTH K MATEMATHYECKUM AaCIICKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECaX 37J0POBOTO U
0e30macHOro oopasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JJ0POBBIO (340POBOE MHUTAHUE,
cOanmaHCHpPOBAHHBINA PEXHUM 3aHSATHI U OTJbIXA, peryisipHas Quandeckas akTUBHOCTD), (hU3HUecKoe
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAaHHUE IIEHHOCTH TPYAOTIOOUS, MHTEPEC K pa3audyHbiM chepam
npodecCHOHANBFHON eATeIbHOCTH, CBA3aHHBIM C MAaTEeMATUKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBEpIIIATh OCO3HAHHBIN BHIOOp OyIyIIel nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC KU3HECHHBIC
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUM MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0J0ruYecKoe BOCIIUTAHME:

cOPMUPOBAHHOCTh  AKOJIOTHMUECKON  KYyJbTYpHl, T[OHUMAaHHE BIUSHUS  COIHAIBHO-
SKOHOMHUYECKUX TMPOIECCOB HA COCTOSHUE TMPUPOAHONM M COUMAIBHOM Cpelbl, OCO3HAHUE
rI100aTBFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHUYeCKUX
3HAHWH JJIs1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOMIEH Cpe/ibl, TIIaHUPOBAHKE MTOCTYTIKOB M OIEHKH
MX BO3MOXHBIX MOCJIEICTBUM 1151 OKPY>KAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOM MPAKTHKHU, TIOHUMaHUE MAaTEMaTHYECKONW HAYKU Kak c(ephl YeIIOBEUECKOU
NeSTEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl pa3BUTHS LIMBUJIN3ALIUU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KyJIbTYypOll KaK CpEeJACTBOM TIO3HAHUS MHpPA, TOTOBHOCTH
OCYLIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI



Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble JJornueckue aeicTBuA:

BBISIBJISTH W XapaKTEpU30BaTh CYIICCTBCHHBIC NPH3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXy MOHATUSAMH, (HOPMYIHPOBATH ONpPEACICHUS TOHITHI, YCTaHABINBATh
CYIIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHECHUS, KPUTCPUHU
MIPOBOJIMMOIO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH M TPEOOpPA3OBHIBATH CYXKICHUS: YTBEPAUTCIbHBIC H
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISTH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHsl B (akTax,
JAHHBIX, HAOIIOACHUSX U YTBEPKACHUAX, MpeJiaraTb KPUTEPUU JJIs BBISIBJICHHS 3aKOHOMEPHOCTEN
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3AKIIOUSHUH M0 aHaJIOTUH;

MIPOBOAUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MaTEeMaTHUYECKUX yTBEPKACHUN (IPSIMbIE U OT
MIPOTHUBHOTO), BEICTPANBATh APTYMEHTAIIHMIO, IPUBOIUTE IPUMEPHI H KOHTPIIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBEIOMpATh CIIOCO0 perieHusi Y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOASAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue AeCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAaHHS, (HOPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIME MPOTUBOPEYHE, MPOoOJIeMy, YCTaHABIMBAaTh HMCKOMOE U JIaHHOE,
(GbopMUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM ~ AKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOLECCa, BbBISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMu, IBICHUSIMHU, ITPOIIECCAMH;

CaMOCTOSITENNLHO (POpPMYTUpPOBaTH OOOOIIEHHS U BBIBOJBI MO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUsI, WCCIICIOBAHUS, OLICHHBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB H
0000I1IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKKE BBIJBUTATH MPEATIONOXKEHHS O €r0
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJIATH JeUINUTH MHDOPMALIUU, JAHHBIX, HEOOXOAMUMBIX i OTBETAa Ha BOIIPOC W IS
perieHus 3a1a4u;

BEIOMpaTh  MH(pOpPMAIMIO W3  UCTOYHUKOB  PA3NUYHBIX  THIOB, AaHAJIW3UPOBATh,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO PA3TIUYHBIX BUIOB U (HOPM MPEACTABICHUS;

CTPYKTYypUpOBaTh MH(POPMAIIHIO, TPEJCTABIATh €€ B Pa3NUYHBIX (opMaxX, UILTFOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXJEHUS B COOTBETCTBHUH C YCJIOBUSAMU U UEISIMH
O6H.[€HI/I$I, SICHO, TOYHO, I’paMOTHO BI)Ipa)KaTB CBOHO TO‘IKy 3peH1/m B yCTHI)IX U MUCBMCHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y pEUICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIyYeHHBIA PE3yibTaT;

B XOJie¢ OOCYXXJIEHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pemaemMoil 3ajauu, BBICKA3bIBAaTh MJIEH, HAICJICHHbIE HA TMOWCK PEUIEHUs, COIMOCTaBJIATh CBOU
CY)KI[eHI/ISI C CY)K)IeHI/IHMI/I )Ipyrnx y‘-IaCTHI/IKOB Juaiiora, O6Hap}I)KI/IBaTI) paznmme U CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMYyIHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;



NPEICTABIIATE PE3YyJbTAaThl PELICHUS 3aJaud, DKCIIEPUMEHTA, HWCCICIOBAaHUA, IIPOEKTA,
CaMOCTOSITENTLHO BBIOUPATH (pOpMAT BBICTYIUICHUS C YUETOM 3a/a4 MPE3CHTAMH U OCOOSHHOCTEH
ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeiicTBUS

Camoopranu3aunus:

COCTaBJIATh IUIaH, QJITOPUTM pELICHUs 3a/Jayd, BbIOMpaTh CHOCOO peueHUs ¢ Yy4ETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTUPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

BJIa/IETh HAaBBIKAMHU MMO3HABATEJIBHON peIIeKCHH KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUI U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJbTATOB, BIAJETh CIOCOOAMH CAMOIPOBEPKU, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a1auu;

MPEBHUIICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPU PEHICHUHM 3aJla4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJIbTaTa IeNd U YCIOBUSIM, OOBICHITh MPUYUHBI JTOCTHKEHUS
WIM HEIOCTIKEHHUS Pe3yJbTaTOB JICATCIBHOCTH, HAXOAWTh OMHKOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYaIbHOW PabOTHI HpH
peleHny y4eOHBIX 3a1a4, MPUHUMATH [1e7Th COBMECTHOU JACSITeILHOCTH, INITAHUPOBATH OPTaHU3AIINIO
COBMECTHOI paboThI, pacipeeisiTh BUIbI padOT, JOrOBapuBaThCs, 00CYKIaTh MPOIIECC U PE3yJIbTaT
paboTbI, 00001IaTh MHEHHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMmax paboThl (0OCykaeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) U UHBIC), BBITIOTHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOM JACHCTBHSI C APYTUMHU
YlieHaMUd KOMaHJbI, OIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIMUNA MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJbTATDBI

K xomniry 10 kiaacca o0ydarmuiicss HAy4YnuTCS:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH TOHSATHSAMH CTEPEOMETPHH IPH PEIICHUH 3a1ad U
MIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHI;

® [IPUMEHSTh aKCMOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX MPHU PEIIEHUH T€OMETPUUYECKUX
3ajau;

e KJaccu(UIUPOBaATh B3aMMHOE PACIHOJIOXKEHHE MPSIMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OMEPHPOBATH MOHATHUSMH, CBS3aHHBIMH C YTJIAMH B TPOCTPAHCTBE: MEXKIY
IPSIMBIMH B IPOCTPAHCTBE, MEX/1Y NMPSIMON U MJIOCKOCTHIO;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C MHOT'OI'paHHUKAMU;

e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbBI MHOTOTPAHHUKOB (IIpHU3Ma, MHpPaMHJA,
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo0);

e KJaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUpPAst OCHOBAHUS JIJISI KITACCH(DHKAIIAN;

e CBOOOJHO ONEpUPOBATh TOHSATHSIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

e BBINOJHATH MapajUleNbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHUpOBaHHE (UTYp Ha
IUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha MIOCKOCTH;

® CTPOWUTH CEYEHHS MHOTOTPAHHUKOB DPA3JIMYHBIMU METOJIAMH, BBIIOJHATH (BBHIHOCHBIE)
IUTOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHH3Y;



BBIUMUCIATh  IUIOUIAAM  TOBEPXHOCTEM  MHOIOIPaHHUKOB  (IIpU3Ma, IUPaMUJA),
TE€OMETPHUECKUX TeJl C MPUMEHEHHEM (HOopMyT;

CBOOO/IHO OIIEPUPOBATH OHATHAMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MIJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN DUTYPBL;

CcBOOOJHO ONEPUPOBATh MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpJMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemars 3aJaud Ha JJ0Ka3aTeIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH M HaXOXKICHHE
F€OMETPUYECKHUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/BI IIPU PELLIEHUH MaTEMaTHYECKUX
3a]1a4 MOBBIILIEHHOT'O U BHICOKOI'O YPOBHS CII0XKHOCTH;

IIPUMEHSTh IPOCTEHMIINE MPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHMKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3aa4;

U3BJIEKaTh, MPE0OPa30BbIBATh U UHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX QPUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

MIPUMEHATH MOJIYYEHHbIE 3HAHUSI HA MPAKTHKE: CPABHUBATh M aHAJIU3UPOBATH peajbHbIE
CUTYalluH, IPUMEHATh U3YUYECHHbIE MIOHATHUS B IIPOLIECCE TIOUCKA PELIEHHS] MATEMaTUYECKU
chopMyIMPOBAHHOM MPOOIIEMBI, MOJIETHPOBATH PeaIbHbIE CUTYAIlMH Ha SI3bIKE TEOMETPUH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATHH U
TeopeM, ammapara ajareOpbl, pelaTh MPaKTUYEeCKHe 3a7aud, CBA3aHHBIE C HAXOXKICHUEM
re€OMETPUUYECKUX BEJINYUH;

HMMETh IPEJICTaBICHUSI 00 OCHOBHBIX ITalax Pa3BUTHUS F€OMETPUM KaK COCTaBHOM 4acTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

K xoniry 11 kaacca o0ydaromuiicss HAy4YnuTCS:

CBOOO/JIHO OIEPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C LMJIMHAPUYECKOW, KOHUYECKOW U
cheprueckoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TONYUCHUS;

OIIEpUPOBATh TOHATUSAMH, CBS3aHHBIMM C TEJaMH BpALICHMS: LWIMHAPOM, KOHYCOM,
cdepoil u mapom;

pacro3HaBaTh Tejla BpamieHus ([IIMHIP, KOHYC, cdepa U 1map) U OOBSCHATH CIIOCOOBI
IIOJIyYEHUs TEJ BPAILCHNUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHONIOKEHHE CHEPBI U TNIOCKOCTH;

BBIUUCIISATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpallleHUsl, 00bEMBI U TIOLIAIN
MIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILEHUs, TEOMETPUUYECKUX TEN ¢ MPUMEHEHUEM
(opmyu;

CBOOO/JHO OIEpPUPOBATh MOHATUSMH, CBSI3aHHBIMM C KOMOWHALMSAMM TEJl BpallleHUs WU
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy U ONUCAHHBII OKOJIO cdepsl,
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAICHMUS;

BBIYHCIISATH COOTHOUICHHSI MEXAY IUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOTIOOHBIX TEI;
n300paxaTh U3yyaemble QUTYPbI, BHITOIHATH (BBIHOCHBIE) IIIOCKUE YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BPaIllCHUS;
U3BJIEKaTh, MHTEPIIPETUPOBATh M MPeoOpPa30BbIBATh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKUuX QUrypax, NpeAcTaBIeHHYIO Ha YepTexKaxX U pUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OIEpalMK HaJl BEKTOPaMU;

3a/1aBaTh IVIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOp/MHAT;

pelaTh reOMETPUUYECKUE 3aJa4l HA BBIYMCIIEHUE YIJIOB MEX/y NPSMBIMH U IUIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSHUN OT TOYKU JIO0 IJIOCKOCTH, B 1I€JIOM, Ha MIPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIEHNUH;

CBOOOJHO OMEpUPOBATh MOHATUAMH, CBA3aHHBIMHU C JBM)KEHHEM B MPOCTPAHCTBE, 3HAThH
CBOMCTBA JBHIKCHUIA,



BBITIONHATh M300paKeHHUsT MHOTOTPAHHUKOB W TN BpAIlICHHUS MPU IMaPAILICIBHOM
MEPEHOCE, IEHTPAIBHON CHUMMETPUU, 3E€PKATBHON CHUMMETPUU, TPU MOBOPOTE BOKPYT
psIMOH, TIpeoOpa3oBaHus MOA00NS;

CTPOUTH CEYCHUSI MHOTOTPAHHHKOB M TEJ BPAIICHUS: CEYCHUS IMIIMHIpaA (apauieibHO U
MEPICHINKYISIPHO OCH), CEYCHHUs KOHyca (TapajuielbHbIe OCHOBAaHUIO U MPOXOJSINUE
Yyepe3 BepIIMHY ), CCUCHHS 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOCHUS CEUCHHH: METOJ CIEI0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUS, METO]I TIEpEHOCA CEKYIEH MITOCKOCTH;

JIOKa3bIBaTh T€OMETPUYCCKHUE YTBEPIKIACHHUS,

MPUMEHITh TeOMeTpHYecKne (aKThl I PEIICHUS CTePEOMETPUYECKHX — 3ajad,
MIPE/IIIOJIAraoIIuX HECKOJIBKO IIArOB PEIICHHUsS, €CIIM YCJIOBUS NMPUMCHEHUS 3a/laHbl B
SIBHOU W HEsIBHOU (hopme;

pemars 3aJayd Ha JI0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHONICHUH H HAaXOXKICHHE
TEOMETPHUCCKUX BEIIMYHH;

MPUMEHSTh TMPOTPAMMHBIC CPEICTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTEMBI TPHU
PCIICHUH CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSTh TOJYUYCHHBIC 3HAHHS Ha TIPAKTUKE: CPABHUBAThH, aHAIIM3UPOBATh U OI[CHUBATH
peaIbHBIC CUTYyaIllMH, TIPUMEHSATh M3yYCHHBIC TOHSTHS, TCOPEMBI, CBOKWCTBA B IPOIIECCE
MOWCKA PEUICHUS MAaTeMaTHYeCKH CQOPMYIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBAThH
peaIbHBIC CHUTyalldd Ha S3BIKE TEOMETPUHU, HCCIICIOBaTh IOCTPOCHHBIC MOJICIH C
UCIIOJIb30BAHUEM TE€OMETPHUCCKUX TOHSATHA M TEOpEM, armapara aiareOpbl, peliaTh
MIPAKTUYECKHEC 32/1a49H, CBSI3aHHBIC C HAXOXKJCHUEM IeOMETPHUYCCKIX BEITHYNH;

MMETh TIPEJICTABICHUS 00 OCHOBHBIX ITAlax Pa3BUTHUS TCOMETPHH KaK COCTABHOW YacTh
(dbyHIaMEeHTa pa3BUTHUS TEXHOJIOTHH.



4. TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIACC
N KoJsinyecTBO 4yacoB deKTpOHHBbIe(LU(PPOBHIE)
II/-H HaunumenoBanue pa3aesioB 1 TEM IPOrpamMmabl Beero KOHTpOJ’IbHLIe HpaKanecKHe 06pa30BaTeJILHLIe
padoThbI padoThI pecypcbl
1 Brenenue B ctepeoMeTputo 23 2 1 https://resh.edu.ru/
2 B3anMHOe pacnosiokeHHe MPSMBIX B TPOCTPAHCTBE 6 1 https://resh.edu.ru/
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B 8 1 1 https://resh.edu.ru/
MIPOCTPAHCTBE
4 [leprieHIUKYISPHOCTD MPSMBIX U MIIOCKOCTEN B o5 1 9 https://resh.edu.ru/
MIPOCTPAHCTBE
5 VYTIIbI B paccTOSTHUS 16 1 1 https://resh.edu.ru/
6 MHororpaHHuKu 7 1 https://resh.edu.ru/
7 BekTopsl B mpocTpaHcTBE 12 1 1 https://resh.edu.ru/
8 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlMsl 3HAHUN 5 2 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 6
11 KJIACC
KosmmmuecTBo yacoB
Ne HaumeHoBaHuUe pa3aeioB U TeM MPOrPaMMbl Kontpoabnbie  IpakTudeckue JuaexTpoHHble (HH(PPOBBHIE)
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 AHanuTHueckas reoMeTpHst 15 2 1 https://resh.edu.ru/
2 [ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIUS 3HAHHUI 15 1 1 https://resh.edu.ru/
3 O0BEéM MHOTOTpAaHHUKA 17 1 1 https://resh.edu.ru/
4 Tena BpaleHus 24 1 2 https://resh.edu.ru/
5 [Tno1many moBepXHOCTH U OOBEMBI KPYTIIBIX TEJ 9 1 1 https://resh.edu.ru/
6 JIBYKEeHUS 5 1 https://resh.edu.ru/
7 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alvsl 3HAHUI 17 2 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 7
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