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IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBAsieTCs OJHUM M3 0Aa30BBIX KYpCOB Ha YpPOBHE CpEIHEro o0Iiero oOpa3oBaHUs, TaKk Kak oOecreynuBaeT
BO3MOXHOCTh M3yYEHHsI JUCUMIUIUH €CTECTBEHHO-HAYYHON HAMNpPaBICHHOCTH U TNPEIMETOB T'YMAaHHTAPHOTO IUKJIA.
[TockonbKy JIOrHYECKOe MBIIUICHHE, PopMUpyeMOe MPU MU3YYCHHH O0Y4YaloIUMUCS MOHATHUMHBIX OCHOB T'€OMETPHUHU, MIPH
JI0OKa3aTeIbCTBE TEOPEM M MOCTPOEHUHU LIETIOYKH JIOTUYECKUX YTBEPKICHUM MPU PEIICHUH T'e€OMETPUUYECKHUX 3a7ad, YMEHHUE
BBIJIBUTAaTh U OMPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MIPU PEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Ilens ocBoeHMs mMporpaMmMbl yueOHOro Kypca «l'eoMeTpusi» Ha yriayOJ€HHOM YPOBHE — pPa3BUTHE WHIUBHUIYaTbHBIX
CIIOCOOHOCTEM OOydYaromuxcss MpU M3YyYEHUU TEeOMETPUHU, KaK COCTABIISIONICH mpeaMeTHou obnactu «MaremaTuka u
nHpopMaTHKa» yepe3 ooecreyeHrne BO3MOKHOCTH IPUOOPETEHUS U UCIIOJI30BaHUS 00Jiee MTyOOKUX T€OMETPUUYECKUX 3HAHUM
U JACUCTBUM, CIEIIU(DUUHBIX T€OMETPUU, U HEOOXOIUMBIX JIJIs YCHEITHOTO MPOQECCHOHATBLHOI0 00pa30BaHusl, CBI3aHHOTO C
HCIIOJIb30BaHUEM MAaTEMATHUKHU.

[IpuopuTeTHBIMU 3aJauaMHu Kypca T€OMETPUU Ha yriayOJ€HHOM YpOBHE, PACIIUPSIONIMMHU U YCHUJIMBAIOIIMMU KypC
0a30BOr0 YPOBHSI, SIBISIIOTCSI:

paciIMpeHre NpeiCTaBICHUsI 0 TeOMETPUU KaK 4aCTH MUPOBOM KYJIbTYphl U (DOPMHUPOBAHHE OCO3HAHMSI B3aUMOCBSI3U
TEOMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaKk O BAKHEHIIMX MaTEMaTUYECKUX MOJEISX,
MO3BOJISIIOIIMX OMHUCHIBATh U U3Y4YaTh Pa3HbIC SBJICHUS OKPYKAOLIET0 MHUpPA, 3HAHWE MOHATUMHOrO amnmaparta Mo pasjaeiy
«CTtepeoMeTpusi» y4eOHOr0 Kypca reOMETpUH;

dhopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMHU MOHSATUSIMU O MMPOCTPAHCTBEHHBIX (DUTYpaX U UX OCHOBHBIMU CBOMCTBAMHU,
3HaHWE TeopeM, GOpMyJI U YMEHHE WX TMPUMEHSITh, YMEHHUS JTOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHIAPTHHIC CIIOCOOBI
pelIeHus 3a1ay;

(dhopMHUpOBaHUE YMEHUS PAClIO3HABATh HA YEPTEkKax, MOACISIX U B PEAIbHOM MUPE MHOTOTPAHHUKU U TeJla BpallleHHUs,
KOHCTPYHUPOBATh T€OMETPUUECKHE MOJICIIN;



(dbopMupoBaHNE MOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHHSI MAaTEMAaTUYECKUX TEOpHil, popMupoBaHue
MTOHUMAaHUS POJIM AKCHOMATUKH MPU MTPOBEIECHUH PACCYKICHU;

dbopMupoOBaHNE YMEHHUS BIIAJIETh METOIAMHU JJOKA3aTEIbCTB U AITOPUTMOB PEIICHUS, YMEHUS UX TPUMEHSTh, IPOBOIUTH
JOKA3aTeJIbHbIE PACCYXACHUS B XOJE PEIICHUS CTEPEOMETPUYECKMX 3aJad M 3a7a4 C IMPAKTHYECKUM COJEpKaHHUEM,
(dbopMHpOBaHUE MPENCTABICHUS O HEOOXOIMMOCTH JOKA3aTEeNbCTB MPU 0OOCHOBAHUN MAaTEMATHUYECKUX YTBEPKACHUN U POJIH
AKCHOMAaTHKH B IIPOBEJICHUU JETYKTUBHBIX PACCYXICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEW O0YyYarolMXCs, MO3HABATEIbHON
AKTUBHOCTHU, UCCJIEIOBATEIBCKUX YMEHUHN, KpUTUYHOCTU MBIILJIEHUS, UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopMupoBaHue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, pEJIEBAaHTHOW TE€OMETPUU: YMEHHS pACIO3HAaBaTh MPOSBIICHUS
reOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHbIX JKU3HEHHBIX CUTYalUsX U MPU U3YyUYEHUU JAPYTUX
y4eOHBIX MPEIMETOB, MTPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETMPOBAHMS PEAJIbHBIX CUTYallUi, UCCIEA0BAHUS
MOCTPOEHHBIX MOJIEJIEH, UHTEPIPETALIMH MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH cOZiepKaTeIbHbIMUA JIMHUSAMU y4yeOHoro kypca «l'eomerpusi» B 10—11 kmaccax sBistotcs: «lIpsimbie u
IJIOCKOCTH B IPOCTPaHCTBE», «MHoOrorpaHHukmn», «Tena BpameHus», «BekTopsl M KOOpAMHATBI B IPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUSAMU», PEICBAHTHBIMU T'€OMETPUU HA
yriyon€éHHoM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCHUTCS KO BCEM COJEp:KaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(dbopMHpOBaHHE JIOTHYECKUX YMEHHM pachpenesseTcs He TOJBKO MO COJAEPKaTeNbHBIM JIMHUAM, HO U 1O ToJaM oO0ydYeHusl.
Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHuss denepanbHoi paboueld mporpaMMel,
pacnpeieIEHHBIM 0 roaM O0y4YeHus, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IMPUHLHUIUAIBHBIM
BOIIpocaM oOydaroniecss oO0pallainuch HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMU TIOCIIEOBATENBHO U MOCTYNATENbHO, C COOJIIOICHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI
BKJIFOYATh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00YyUaIONUXCsl, pacmpss U yriayomsis e€, oOpa3ysi MpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE IO3BOJISIET:



co3naTth ycioBus mnsi AuddepeHnnanuu oOy4eHHs, MOCTPOCHHS WHIWBHUAYATIbHBIX OOpa30BaTEIbHBIX MPOrPAMM,
o0ecneunThb yriIyOolI€HHOE H3yuyeHIEe TeOMETPUH KaK COCTaBIIstoNIEeH yaeOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIONTUXCS K TPOJOJDKEHUIO HW3YYCHHS MAaTeMaTHKH ¢ Y4€ToM BbIOOpa Oymymiei mpodeccum,
oOecreunBasi MPeeMCTBEHHOCTb MEXKy OOIIUM U MPOPECCHOHAIBHBIM 00pa30BaAHUEM.

Ha u3yudenne yue6Horo kypca «I'eomerpusi» Ha yrinyOonéHHoM ypoBHe oTBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3
yaca B Hezielnto), B 11 kimacce — 102 vaca (3 yaca B HEZIENO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, MPOCTpaHCTBO. lloHsATHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIIEIACTBUSA U3 HUX.

B3anmHOe pacrionokeHue MpsAMbBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECs, TapauIesIbHbIE U CKPEIIUBAIOIIUECS IPSIMBIE.
[Ipr3Haku CKkpemMBarOMMXCs NpsMbIX. [lapamienbHOCTh NPSIMBIX U IUIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIEC NIPSMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPAMBIX, MAPAIIIENBHOCTh NMPAMOW M IUIOCKOCTH. llapaiuienbHOe M 1EHTpanabHOE
IpOEKTUpOBaHue, n300paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapalieIbHOrO HpoeKkTHpoBaHus. M3o0paxeHue ¢uryp B
[1apajuIeJIbHOW IPOEKILUU. YTIIbI C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI MEXIY IPSAMBIMU B ITpocTpancTie. [lapannensHocTs
MJIOCKOCTE: mapaliesibHbIe TII0OCKOCTH, CBOWCTBA MapauleNibHbIX MIocKkocTel. [Ipocreliniue mpocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTHU: TETPAdIP, NapaJUIEIEIUIIE]T, TOCTPOCHUE CEYEHUN.

[leprieHIUKYISIPHOCTH NPSIMOM M TUIOCKOCTH: NEPNEHANKYJIIIPHBIE IPSMBIE B MPOCTPAHCTBE, MPSAMBIE MMAPAIIIENbHBIE U
IIEPIICHIUKYJIPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O MpsIMOU
NEPHEHANKYJIAPHON MII0CKOCTH. OpTOrOHaIbHOE NPOEKTHUPOBaHUE. [IeprieHauKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUs (UTYphl Ha TUIOCKOCTh. [lepneHIuKyaspHOCTh MIOCKOCTEM:
MIPU3HAK MEPIICHANKYISIPHOCTH ABYX INIOCKOCTEN. TeopeMa o TpEX MepreHIUKYIIIpaX.

VYTIabl B IPOCTPAHCTBE: YroJI MEXKAY IPSMOU U IJIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO YIJia.
TpéxrpanHblii 1 MHOTOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJOB MHOTOIPaHHOrO yria. CBOMCTBA IUVIOCKUX MU JIBYIPaHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrospHas npusma, HnpsMas U HAKIOHHAs IPU3MBI,
OOKOBas U MOJHASI MOBEPXHOCTH MpU3MbL. [lapannenenunen, npsMOyroibHbIN Mapauienenunesa u ero cBoictea. Kparyaitmme
NyTH Ha TIOBEPXHOCTH MHOTOrpaHHuka. Teopema JOinepa. [IpoctpanctBennas teopema I[ludaropa. [lupamuaa: n-yronpHas



nupamua, NpaBuiibHAs U yceu€HHas nupamuabl. CBoiicTBa p€Oep n OOKOBBIX rpaHel mpaBUiIbHON nupamuabl. [IpaBunbHbIe
MHOTOIPAHHHMKHU: TpaBWIbHAs MNpHU3Ma M MpaBUJIbHAs NUpamMuAa, MpaBUJIbHAs TPEYrojbHas NUpamMuia U MPaBUIIbHBIN
TeTpa’ap, Kyo. [IpeacraBieHue o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3IpP, JOAECKAdAP U UKOCAIP.

Boluncienue 31€MEHTOB MHOTOIPAaHHMKOB: pEOpa, auaroHanu, yriel. [lnomaas OOKOBOW MOBEPXHOCTH U TOJHOM
MOBEPXHOCTHU NPSAMOM MPU3MBI, IJIOIIAb OCHOBaHM, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMoi Tpu3Mbl. [1nomiane 60koBoit
MTOBEPXHOCTHU Y MTOBEPXHOCTH MPABUIBHOM MUPAMHUJIBI, TEOPEMA O IUIONIAAN YCEUEHHOW MUPAMUIBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPAaBUJIIBHBIX MHOTOIpaHHUKOB. CHMMETpHsS B NPaBUIHLHOM
MHOTOIPAHHHMKE: CUMMETPUS Napajlieenune1d, CAMMETPUS TPaBUIbHBIX TPU3M, CHMMETPUS TPaBUIBHOM MUPAMU/IBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI KOJIMHEAPHBIE,
COHAIPABJICHHBIE U MPOTUBOMNOJIOKHO HANPaBJICHHbIE BEKTOPhl. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOpaMU: CIOXKEHUE U
BBIYMTaHUE BEKTOPOB, CyMMa HECKOJILKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha yKciio. CBOMCTBa CloxkeHUs1 BEeKTOpoB. CBOMCTBA
YMHOXKEHHSI BEeKTOpa Ha uucio. [loHstue xoMmiuiaHapHble BeKTOphl. [Ipu3Hak koMmIuiaHapHOCTH TpEX BeKTOpoB. IIpaBuiio
napajuienenunena. TeopemMa o pa3joKEHWH BEKTOpa MO TPEM HEKOMILIAaHApHBIM BeKkTopaM. lIpsamoyronbpHas cucrema
KoopauHat B npoctpadcTBe. KoopauHarel BekTopa. CBsA3b MEXIy KOOPAMHATAMHM BEKTOPAa M KOOPAMHATAMM TOYEK. YTOII
Mexay BekTopamu. CKaJasipHOE MPOU3BEEHNE BEKTOPOB.

11 KITACC

TeJsia BpameHnus

[TonaTus: nWIMHAPUYECKAs TOBEPXHOCTh, KOHMUYECKAas IOBEPXHOCTh, cepuyueckas MOBEPXHOCTh, 00pa3yrolue
noBepxHocTed. Tena BpaieHus: MWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. Bzaumuoe pacnosioxeHue chepsl u
MJIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o0paxeHue Ten BpamieHus: Ha MIOCKOCTH. Pa3BEpTka MUIMHIpA U KOHYCA.
CummeTtpus cdepsl U mapa.

O6BEM. OcHOBHBIE CBOICTBAa 00BEMOB Tell. TeopeMa 00 00bEME MPAMOYTOIBLHOTO TapaJIeISIIUIe1a U CIICICTBUS U3 HEE.
O0BEM NpIMON U HAKIIOHHOM MPU3MBI, WIMHPA, TUPAMUJIbI U KOHYca. O0BEM 111apa U MIapOBOTO CErMEHTA.



KoMmOuHanmu Ten BpamieHuss U MHOrorpaHHukoB. [lpu3ma, BhucaHHash B UWJIMHAP, OMUCAHHAs OKOJO IMJIMHIPA.
[lepeceuenue ceprl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl miockocTrio. [loHATHE MHOTOTpaHHUKA, OMUCAHHOTO
okoJ10 chepsl, chepbl, BNUCAHHONH B MHOTOTPAHHUK UJIH TEJIO BPAIICHUS.

[Inomans MOBEpXHOCTU LMIMHIpPA, KOHYca, Mmomaab cepbl u e€ yacreid. [logoOue B mpoctpanctBe. OTHOLIEHUE
00BEMOB, TUIOMIA/Iel TOBEpXHOCTEHN Moa00HbIX uryp. [IpeoOpazoBanue nogodus, romoteTHs. Pemenne 3a1a4 Ha IIIOCKOCTH
C UCIIOJIb30BaHUEM CTEPEOMETPUYECKUX METOIOB.

[locTpoeHue ceuyeHnii MHOTOTPaHHUKOB M TEJl BPAILIEHUS: CEYEHUS HMIMHAPA (MTapajuieIbHO U NEPIEHIUKYISIPHO OCH),
CEUYEeHMs KOHYca (MapajuieJbHble OCHOBAHUIO M MPOXOSUIUE YePE3 BEPILNHY), CEUEHHU 11apa, METOIbI IOCTPOCHUS CEUCHUA:
METOJ CJIEA0B, METOJI BHYTPEHHETO IIPOCKTUPOBAHUSA, METO/ IIEPEHOCA CEKYIIEN IIIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Onepanuy Haja BEKTOpamHu. BekTopHOe yMHOXKEHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO
yMHOXeHus. [IpssMoyrosibHast cucteMa KoOpAMHAT B pocTpancTBe. KoopauHaTel BekTopa. PasnoxeHnue BekTopa no 0asucy.
KoopanHaTHO-BEKTOPHBIA METOJI ITPU PEMIEHUN TEOMETPUUECKUX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBvxenusi mpocTtpanctBa. OtoOpakenus. J[BuwxkeHuss u paBeHcTBo Quryp. OOmue cBoiicTBa ABWKEHUN. Buibl
INBWKECHUM: NapaJUIeIbHbIA NEPEHOC, LEHTPAJIbHAS CUMMETpHUSA, 3€pKajbHas CHUMMETPHS, IOBOPOT BOKPYT NPSMOM.
[TpeobpazoBanus nogodus. [Ipsamas u cdepa Diinepa.



MJIAHUPYEMBIE PE3YJbTATHI OCBOEHHMSA YYEBHOI'O KYPCA «'EOMETPHUS» (YIJIYBJIEHHBIA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK OOYYaIOIIEToCsi KaK aKTMBHOTO M OTBETCTBEHHOTO YJI€HA POCCHIMCKOTO
oO0I1ecTBa, MPEJCTABICHUE O MAaTEMAaTHYECKHUX OCHOBaX (DYHKIIMOHMPOBAHHUS DPA3IUYHBIX CTPYKTYp, SIBICHHM, MPOILEIYp
rpaXIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COIMAIBLHBIMU HHCTUTyTaMU B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TPakIaHCKOM HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAIIEMY POCCHUHUCKOU
MAaTEMATUKH, IEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUUCKOM MATEMATUUYECKOW IIKOJIBI,
HCIIOJBb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEW POCCHUHUCKOrO Hapoaa, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO
MIOBEAECHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAYKHU U JEATEIBbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, PEIICHUN,
pacCykJIeHUH, BOCOPUMMUYHMBOCTh K MATEMAaTUYECKUM ACIIEKTAM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh MaTEMaTUUECKUE 3HAHUSI B MHTEpECax 3JI0pOBOT0 U 0€301MacHOro o0pa3a sKU3HH,
OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JI0POBBIO (30pOBOE MUTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHSATHH W OTIbIXA,
peryispHas (Qu3nyeckas aKTHBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUAX CIIOPTHBHO-030POBUTEIHLHOM
NEATENBHOCTBIO;



6) TpynoBoe BociUTaHHE:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOWs, WHTEpPEC K pa3audHbiM chepaMm mpodeccHoHaTbHOM
NESTETPHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW W €€ NPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIiei
npodeccu U peann3oBBIBATH COOCTBEHHBIE >KMU3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTEMaTHYECKOMY
o0pa3oBaHHI0 M CaMOOOPA30BAHMIO Ha MPOTSHKCHUM BCEM JKWM3HH, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHUH
MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAPABIECHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYPhl, MOHUMAHHUE BIUSHUS COLMAIBHO-DKOHOMUYECKUX TMPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM CpeJIbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MpoOieM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTUYEeCKUX 3HAHWM IS PElIeHUs 3a/lad B 00JIaCTH OKpYKarolleh cpejibl, MIaHUPOBAHUE MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX IMOCIEICTBUM NI OKPYKAIOIICH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIICCTBEHHOMU
MPaKTUKH, TOHUMAaHHE MAaTEMAaTHYECKON HAYKU KaK c(hepbl 4HeTOBEUECKOM AEATEIHHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTHU
IUTSL pa3BUTHS IIMBUIIN3ALIMN, OBJIAJCHUE S3bIKOM MATEMATUKHA U MAaTEMaTUYECKOU KYJIbTYPOUl KaK CpEJICTBOM IMO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBJISITH TPOCKTHYIO U UCCIIEA0BATENBCKYIO ICITEILHOCTh HHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue AecTBU:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIE MPU3HAKKH MATEMATHUYECKUX OOBEKTOB, MOHSTHI, OTHOIICHUN MEXTY
MOHATUAMU, (HOPMYJIMPOBATH ONMPEICTICHUs OHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKU, OCHOBAHUS
IU1st 000OIIEHUSI U CPABHEHUSI, KPUTEPHUH MPOBOJAMMOTO aHAIIN34,

BOCIIPUHUMATh, (POPMYIHPOBATH W TPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHIIATEIIbHBIC, €IUHUYHBIC,
YacTHBIC U 00IIKE, YCIOBHBIC,



BBISIBJISITh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTHBOpPEYMs B (PakTaxX, AAHHBIX, HAOMIOJEHUSAX U
YTBEPKICHUSX, IPEATIaraTb KpUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEUYMH;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUECHHMN, YMO3AKITIOUEHHI
10 aHAJIOTUH;

IPOBOAMUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MAaTEMaTUUECKUX YTBEPKAECHUH (MIPsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000OCHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;

BBIOMpPATh CHOCOO pemieHus y4eOHOM 3aiaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB pEIICHHs, BbIOMpaTh Haubosee
MOAXO/SIINNA C YIETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHl KaK HCCIENOBATEIbCKUA MHCTPYMEHT MO3HaHMS, (POPMYIMpPOBAaTH BOIPOCHI, (HPUKCHPYIOIIHE
MPOTUBOpEYHE, MPOOJIEMy, YCTAHABIMBATh HCKOMOE U JAaHHOE, ()OPMUPOBATH TMIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3HUILIHIO,
MHEHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, MCCIEJOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00OBEKTA, SIBICHHUS, IPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXYy 00BEKTaMH, SBJICHUSMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBaTh OOOOIIEHHS U BBIBOJIBI IO pe3yjIbTaTaM MPOBEAEHHOIO HAOMIOIEHNUS, UCCIIeI0BaHus,
OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE MpOIEcCa, & TAKXKE BBIABUTATH IMPEANOJOXKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora c undgopmanmeii:

BBISBJIATH 1e(pULNTHI MH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIIPOC U JUJIS pELICHUS 3a/1a4H;

BBIOMPATh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAIM3UPOBATH, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATD
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CTPYKTYpUPOBATh HHGOPMALIMIO, IPEACTABISATH €€ B Pa3IMYHBIX (JopMax, WILTFOCTPUPOBATH TpaduiecKH;

OLICHMBATh HAAEKHOCTh HH(OPMALIUU TTO CAMOCTOATEIBHO C(HOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe 1eiicTBHUSA



OOmenue:

BOCIIPUHUMATH U (hOPMYITUPOBATH CYKICHHUSI B COOTBETCTBUH C YCIOBHUSAMU U IEISAMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO
BBIp@KAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS TIO XOAY peUICHUS 3a7add,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0/i¢ O0CYXEHHUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOM TeMbl, ITPOOJIeMbI, PeIIacMoi 3a/1aui, BEICKa3hIBATh
WJiey, HaIlleJIeHHbIE Ha IIOWMCK peIIeHUs, COMOCTAaBIATh CBOM CYXXJICHHUS C CYXISCHUSIMHU JPYTHMX YYaCTHUKOB JUAjIoOra,
0oOHapyKUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHI, B KOPPEKTHOU (hopMme hOpMyTUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YNIBTATHl PEIICHUS 3a7aud, DKCIEPUMEHTA, HCCICAOBAHMS, MPOCKTa, CaMOCTOSTEIBHO BBHIOHMPATH
dbopmMart BBICTYIUICHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHHs 3a7add, BBHIOMPATh CIMOCOO pEIICHUS C y4E€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MHGOpPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII UHTEJIEKT:

BJIaJICTh HABBIKAMU MTO3HABATEIHLHON pedhIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHUCTBUM U MBICIIUTEIIBHBIX MTPOIIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3yibTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a]]a4d, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HA
OCHOBE HOBBIX O0CTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa €U W YCJIOBHUSIM, OOBSCHITh MPUUYUHBI JOCTIKCHHUS WU HEJOCTUKEHUS
PE3YNIBTATOB NIEATEILHOCTH, HAXOJAUTH OIITHMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

NOHUMAaTh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHIMBHAYaJIbHOW pabOTHI MPHU pEIICHWH Yy4eOHBIX 3ajady,
NPUHUMATh 11eJIb COBMECTHOM NI€SITENIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOU pabOThI, pacnpeesTh BUIbl padorT,
JIOTOBApUBATHCA, 00CYKAATh MPOIECC U Pe3yIbTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;



y4acTBOBaTh B TPYNNOBBIX (popMax paboThl (00Cyk1eHHs, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE), BBITIOJIHATh
CBOIO YacCTh PabOTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa B
OOIIHI MPOIYKT MO KPUTEPHUSAM, CHOPMYTUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CcBOOO/IHO OIEPUPOBATH OCHOBHBIMU MOHSATUSIMU CTEPEOMETPHUH NP PEIICHUHU 33]]a4 U IPOBEACHUN MaTEMaTUYECKUX
pacCyKJIeHUN;

MPUMEHSATH aKCHOMBI CTEPEOMETPHUU U CIIECTBUA U3 HUX MPHU PELIEHUU T€OMETPUUECKUX 3a/1aY;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
IUIOCKOCTEN B POCTPAHCTBE;

CBOOOIHO OIEpPUPOBaTh MOHATUSIMHU, CBSI3aHHBIMU C YIJIaMHU B MPOCTPAHCTBE: MEXAY MPSAMBIMU B MPOCTPAHCTBE,
MEK1y IPSIMOM U IIJIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BUbl MHOTOIPaHHUKOB (ITpU3Ma, TUPaMUIa, IPsIMOYTOJIbHBIN Napajuieenune],
Ky0);

KJ1acCU(UIIMPOBATH MHOTOIPAHHUKH, BEIOUpasi OCHOBaHUS JJIs KJIaCCU(PUKALINU;

CBOOOJIHO OIEPUPOBATH MOHATUIMH, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBINIOJIHATh MapajulesibHOE, IEHTPATbHOE U OPTOTOHAJIBHOE MPOEKTHUpPOBaHME (UTyp HA IUIOCKOCTh, BBITOJHATH
n300pakeHust GUTYp Ha TIIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMA METOAAMHU, BBIITOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUIOIAAN MOBEPXHOCTEN MHOIOI'PaHHUKOB (IpHU3Ma, MUpamMKia), TEOMETPUUYECKUX TEI C MPUMEHEHUEM

(opmyun;



CBOOOHO OTNIEPUPOBATH MOHITUIMH: CAMMETPHUSI B TPOCTPAHCTBE, IIEHTP, OCh M TIOCKOCTh CUMMETPHUH, IIEHTP, OCh U
MJIOCKOCTh CAHMMETPHUH (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIIMIMHU BEKTOpPaM M KOOpJUHATAM B TIPOCTPAHCTBE;

BBITIOJIHSTH JEUCTBUS HAJl BEKTOPAMU;

pemarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHUW W HAXO0XICHUE T'€OMETPUYECKHUX BEJIWYMH,
IIPUMEHS U3BECTHBIC METO/IbI IPU PEIIEHNH MATEMAaTUYECKUX 3a/1a4 ITOBBIIICHHOTO W BBICOKOT'O YPOBHSI CIIOKHOCTH;
MPUMEHATH MPOCTEUIIINE MPOTPAMMHBIE CPEICTBA MU SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUU
CTEPEOMETPUYECKUX 3a/1a4;

U3BJICKATh, IPEOOPA30BHIBATH U MHTEPIIPETUPOBATh HHPOPMAITHIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYSCKUX (pHUrypax,
IIPEJICTABJICHHYIO HA YEPTEKAX U PUCYHKAX;

MPUMEHATH TIOJYYEHHBIC 3HAHUS HA NPAKTUKE: CPABHUBATh W AHAJIU3UPOBATH pPEAJbHbIC CHUTYallMH, MPUMEHSITH
M3YUYCHHBIC MOHATHS B MPOIIECCE MOUCKA PEIISHUs] MaTeMaTU4eCKu c(hOpMYJIUPOBAHHON MPOOIEMBI, MOJICTUPOBATH
pEAIbHBIE CUTYallUH HA S3bIKE TEOMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUECKHUX
MOHSATHUM M TEOpPEM, armapaTa ajareOphl, pemarh TPakKTHICCKHE 3aa9H, CBI3aHHBIC ¢ HAXOKIESHUEM T€OMETPHUCCKUX
BCJIMYMH;

HMETh MPEJCTABICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTUS T'€OMETPUM KaK COCTaBHOM 4YacTH (DyHIaMEeHTa Pa3BUTHUS
TEXHOJIOTHH.

K konmy 11 kinacca oOyyaronuiicss HayquTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C ITUIMHAPUYECKON, KOHUIECKON U CPEePUUECKOM MOBEPXHOCTIMH,
OOBSACHSTH CIIOCOOBI TTOJTYYCHHUS;

OTIEPUPOBATh MOHSATUSAMHU, CBSI3aHHBIMU C TE€JIAMH BPAIICHUS: [IMJIMHIPOM, KOHYCOM, chepoit U Iapom;
pacrio3HaBaTth TeJia BpaiieHus (IUIMHAP, KOHYC, cepa U map) u 0ObSICHATH CIIOCOOBI MOJYYSHUS TEJ BpaIlleHNUS;
KJIacCU(PHUITMPOBATH B3aUMHOE PACTIOIOKEHNE C(HEePhl U IMITOCKOCTH;

BBIYUCIISATh BETUYHHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaIleHUs, OOBEMBI WM TUIOMIAAM TIOBEPXHOCTEH
MHOTOI'PaHHUKOB U TeJl BpallleHHs], TeOMETPUUECKHUX TeJ C MPUMEHEHUEM (popMyIr;



CBOOOJIHO ONEPUPOBATH TOHATUSIMU, CBSI3AHHBIMM C KOMOWHAIMSIMU TeJl BpalleHUS U MHOTOTPAHHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy U OMUCAHHBIA OKOJIO cdepsl, chepa, BIHCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAaIllCHHUS;

BBIYHCIIATh COOTHOLIEHUSI MEXIY TJIOMIAIIMU MOBEPXHOCTEN U 00bEMaMHU MOAOOHBIX TEN;

U300pakaTh M3ydyaemble (UTYPHI, BBIMNOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJ BPAIICHUS;

W3BJIEKAaTh, UHTEPIPETUPOBATH U MPEOOPA30BLIBATH UHPOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax,
MPEJCTABICHHYIO HA YePTEeKaxX U PUCYHKAX;

CBOOOJTHO OIIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEpallii HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pelniaTh reoMeTpUUYeCKUe 3a7a4u Ha BBIUUCICHHUE YTII0B MEXY MPSIMBIMU U MJIOCKOCTSIMU, BBIUUCIICHUE PACCTOSTHUN
OT TOYKH JI0 TIJIOCKOCTH, B 1I€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/1a MPU PEILICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JIBUKCHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHU;
BBITIOJIHATH H300paKEHUsI MHOTOTPAHHUKOB U TEJI BPAIlIEHHUs MPH MMapajlieIbHOM MEPeHOCe, IIEHTPATbHON CUMMETPHH,
3epKaJbHON CUMMETPHUH, IPU MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHuUsl MOI00US;

CTPOUTH CEYEHHUS MHOTOIPAHHUKOB M TEJI BPAIICHUS: CEUCHMS IUIMHApPA (MapaJyieIbHO U MEPHEHIUKYISIPHO OCH),
ceUyeHUs KOHyca (MmapajiyieIbHbIe OCHOBAHUIO U TPOXOASIIUE YEPE3 BEPILINHY), CEUCHUS 11apa;

HCIIOJIB30BaTh METO/IbI TOCTPOCHHS CEYEHUI: METO/ CJIEI0B, METOI BHYTPEHHETO MPOESKTUPOBAHUS, METO/ IIEPEHOCA
CEKYIIEH TIOCKOCTH;

JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

PUMEHSITh TeoMeTpruueckue (akThl JJIs PEIICHUS] CTEPEOMETPUUECKUX 3aJlay, MPEANnoaraloiux HECKOJIbKO 1aroB
pEIIeHUs, €CII YCIIOBUS MPUMEHEHUS 3aaHbl B SBHOW U HEABHOU (popme;

pelaTh 3aJa4M Ha JI0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUHN U HAX0XKJICHUE T€OMETPUUECKUX BEIIUYUH;
OPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKUX
3azay;



NPUMEHATH TOJYYCHHBIE 3HAHUS HaA IPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH M OILICHUBATH PEAIbHBIE CUTYallHH,
MPUMEHATh HW3YYECHHBIC TIOHSTUSA, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA PEIICHUS MaTEeMaTUYECKU
chopMyTUPOBaHHOW MPOOJIEMBbI, MOJEINUPOBATh peaJbHBIC CHUTYallMd Ha S3bIKE TCOMETPUH, HCCIIECI0BAThH
MIOCTPOCHHBIE MOJCIM C HCIOJIb30BAHUEM T'€OMETPHUYCCKMX TOHATUHW M TeopeM, alllapara aiareOpbl, periaTh
MIPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEJIIMYMH;

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JdTalax pPa3BUTHSA NeOMETPHUU KaK COCTaBHOM 4acTh (GyHIaAMEHTa Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aenos " TeM (uudgposbie)
Ne ni/m KonTpoabHbl IIpakTHyecku
NPOrpamMMbl Bcero 06 po ¢ pﬁ cckme o0pa3oBarte/ibHbIE
a0oThI a00ThI
p p pecypchl
POII leometpus - 10
Knacc - Poccuiickan
1 BBeneHue B cTepeoMeTpuio 23 1
9/1EKTPOHHaA WwKona
(resh.edu.ru)
POII reometpua - 10
B3auMHOe  pacrlojoKeHHe  OpSMBIX B knacc -  Poccnickan
2 MPOCTpaHCTBE 6 1 9/1EKTPOHHaA WwKona
(resh.edu.ru)
POII rleomerpua - 10
[TapamienbHOCTE NPAMBIX M IIJIOCKOCTEW B knacc - Poccuinckan
3 MPOCTPaHCTBE 8 9/1EKTPOHHaA WwKona
(resh.edu.ru)
POII rleomerpua - 10
IlepnieHIUKYIAPHOCTD MPSMBIX U IUIOCKOCTEN knacc - Poccuinckan
4 B MPOCTPAHCTRE 25 9/1EKTPOHHaA WwKona
(resh.edu.ru)
POIII Tleometpua - 10
Knacc -  Poccuiickan
5 Ve u PACCTOSAHUA 16 1 3/IeKTPOHHasA WwKona
(resh.edu.ru)
POII Tleometpua - 10
6 MHororpaHHuKH 7 1 AR
Knacc - Poccwiickan
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3/1EKTPOHHAA WKOoNa

(resh.edu.ru)

POIIIl reometpua - 10

Knacc - Poccwiickas
BeKTOpLI B HpOCTpaHCTBe 12 3/1eKTPOHHasA wKona
(resh.edu.ru)
POIIl reometpua - 10
IToBTOpeHHe, 0600IIEHNE U CUCTEMATH3ALIUS knacc - Poccuiickan
SHAHUH 5 3/1eKTPOHHas WwKoa
(resh.edu.ru)
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoanuecTBo 4acoB
HaumeHoBaHMe pa3ieioB U  TeM DJIeKTPOHHbIE (undposbie)
Ne i/ KonTpoJabHbIe
MPOrpaMMbI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTbI
POIIl rleometpma - 11 knacc -
1 AHanutuyeckas reoMeTpus 15 1 Poccuiickan  9N1eKTPOHHAaA  LWKoJa
(resh.edu.ru)
POII Treometpua - 11 Knaacc -
2 ITosTOpenue, 00061eHne u 15 1 Poccuiickas  3N1eKTPOHHaA  LWKoJa
cucTeMaTu3alus 3HaHui (resh.edu.ru)
POIII Treometpua - 11 knacc -
3 OGbEM MHOTOrpaHHUKA 17 1 Poccuiickaa  3N1eKTpOHHaA  LWKoAaa
(resh.edu.ru)
POIIl Treometpua - 11 knacc -
4 Tesa Bpatenus 24 1 Poccuiickaa  3N1eKTpOHHaA  LWKoAa
(resh.edu.ru)
POIIl Treometpua - 11 knacc -
5 [Tnomanu IMOBEPXHOCTU )44 00BEMBI 9 1 Poccuickas 3/1IEKTPOHHasA KO3
KPYIJBIX TEN (resh.edu.ru)
POIIIl Treometpua - 11 knacc -
6 TIBHKCHAST 5 1 Poccuiickas  3N1eKTpOHHaA  LWKoAna
(resh.edu.ru)
POIIIl Treometpua - 11 knacc -
7 IToBTOpenue, 0000611eHNe Hu 17 2 Poccuinckas  an1eKTpoHHas LKoNa
cucTeMaTu3alus 3HaHu! (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Atanacsan JI.C., byty3zoB B.®., Kagomues C.b. u ap. ['eomerpust (6a30BbIii 1 yriryosnennsie ypoBuu). 10-11 kmaccsl. M.,
[Ipocsemenne, 2020r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Mertoauueckue pexomernaanuu k yaueouuky JI. C. Atanacsina, B. @. byty3osa, C. b. Kagomuesa u np. M.: [Ipocseiienue,
2023 1.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Pocculickast 351eKTpOHHAs IKOJIA [eomeTpus - 10 knacc - Poceuiickan an1eKTpoHHas wkona (resh.edu.ru)

NoanncaHo undpoBomn

CblueBa Enena noanvcoio: Coiuesa

EneHa MapkoBHa

MapKoBHa flata: 2023.09.19
12:50:46 +04'00°
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