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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  HU3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHSATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHHE YMEHHUS paclio3HaBaTh HAa YepTexkax, MOJACNAX U B peaJbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJACHNN PACCYKIECHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOAUMOCTH  JOKAa3aTeiIbCTB IMpHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS, HHTEpPeca K H3YUCHHUIO TEOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
yU4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOIIKEHUIO H3YyYEHUS MATeMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



B cootBerctBuu ¢ nmynkrom 27.20 npukaza Munnpocsenienus: Poccun ot 23
HOstiOpst 2022 1. No 1014 «O6 ytBepxkaeHun (QenepanbHoil 00pa3oBaTENbHON
IpOrpamMMBbl CpeJTHEro o0IIero oopa3oBaHus» 00pa3oBaresibHas opraHu3anus jao 1
ceHTsI0pst 2025 T. MOXET peaan30BbIBaTh YYEOHBIM IJIaH COOTBETCTBYIOIIETO
npoduiis oOydeHUs: Il OOy4arolMXCsl, MPUHATHIX Ha OOydYeHHE Ha YpPOBEHb
cpennero oo6mero obpaszoBanus B coorBercTBuu ¢ GI'OC COO, yTBEpkACHHBIHI
npukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit ®@enepanun ot 17

Masg 2012 r. Ne 413 (B pemakumu npukaza Mwunnpocsemwenus Poccun ot 11
nekadpst 2020 r. Ne 712).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TDIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiuepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPaMHUIAa W IPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMHUIbl U KoHyca. OO0bEM Iapa U MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHHUd. lIpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHocC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

PaGouas mporpamma chopMupoBaHa ¢ ydéToM pabodeii IporpaMmbl
Bocriutanusi MAOY nunest Nel, riae BblIeTeHBI LIETIEBbIE OPUEHTUPHI PE3YJIHTATOB
BOCIIUTAHMUSI.

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCHMHCKOro  OOINecTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUW HAyKH U JICITEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

coOJIIOMAIONIMNA TpaBUjia JTUYHOM M OOIIECTBEHHON 0€30MacHOCTH, B TOM
gucie 6€301acHOro MoBeAeHUs: B UHGOPMAITMOHHOM Cpejie.

6) TPy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTHM4ecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1ad MaTeMaTUYECKOW HAMPABICHHOCTH;

BBIPKAIONIMM OCO3HAHHYIO TOTOBHOCTH K MOJYYEHHUIO MPO(hecCUOHATBLHOTO
oOpa3oBaHusl, K HENPEPHIBHOMY OOpa30BaHHMIO B TEUEHUE >KU3HU KaK YCIOBHUIO
YCHENIHON MPOQECCHOHATIEHON U OOIIIECTBEHHOM J1€ITeTbHOCTH.

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUSA
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHHE TJIO0ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIUS
Ha TPUMEHEHUE MaTEMATHUYEeCKUX 3HAHWUN IS peuieHus 3ajad B 0O0JacTH
OKpY’Karolel cpelibl, IJIAHUPOBAHHE TIIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUI [T OKPYIKAIOIIEH CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTH, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTUS LHUBUIM3ALMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KaK CpEICTBOM IO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYID U HUCCIEAOBATEIbCKYIO NESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYyMIIE;

JEMOHCTPUPYIOUIMNA HABBIKM KPUTHYECKOTO MBIIUICHUS, OINPEIeICHUs
JIOCTOBEPHOU HayYHOUN MH(POPMAIIMK U KPUTUKU aHTHHAYYHBIX MTPEICTABICHHM.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJornueckue aeicTBUA:

BBISIBJIATh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHWsI JiJ1s1 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MNPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIIHNE, YCIOBHBIC;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarebckue AeilCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCHl,  (GUKCUPYIOUIUME  MPOTUBOpEUYHEe,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SBIICHMUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, HCCIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHEI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
Oo0menue:
BOCIIPUHUMAThL U POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
HEeaIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PCHHUS B



YCTHBIX M IIMCbMEHHBIX TEKCTaX, aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0Jle 00CYXJI€HHsI 3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOMl TeMBbl,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOMCK
pelIeHus, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHHAMM JPYTMX YYaCTHHUKOB
nuanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(OpMyJIMPOBATH PA3HOIIACHS, CBOM BO3PAXKCHMS,

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opmar BBICTYIUIEHUS € YYETOM 3aj4ad
IPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHUS

Camoopranuzamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peuieHus
MaTeMaTHUYEeCKOM 3aJ1auM;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboTbl TpHU pEeHIeHUH Y4YeOHBIX 3ajJady, MPUHUMATh 1EJIb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHoOBBIX (opMax paboThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3TOBbIE IITYpMBD» M HHBIE), BBHINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

NNPEAMETHBIE PE3YJIBTATBI



K koniy 10 kiaacca o0yyaronuiicss HAyquTCs:

CBOOOJTHO OINEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH TMpU
pelIeHn! 3a7a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHHUI;
MPUMEHSITh aKCHOMBI CTEPEOMETPHH M CJCACTBHUS M3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJ1acCU(UIIMPOBATh B3aMMHOE PACMOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMU C  yrjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIAY TNPSIMOU H
TUTOCKOCTBIO;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MIpU3MA,
nupamMua, NpsMOYToJIbHBINA Napauienenunen, Kyo);

KIacCu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJ1accuuKaluu;

CBOOOJTHO  OMEPUPOBATH  IMOHATUSIMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOT'PaHHUKOB TUIOCKOCTHIO;

BBITIOJTHATH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATLHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha TUIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOIPAHHHKOB PAa3UYHBIMU METOJAMU, BBITIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
nupamMua), FT€OMETPUUYECKUX TEN ¢ TPUMEHEHuEeM hopMy;

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OCb M IUIOCKOCTh CHMMETPHUHU, ILIEHTP, OChb M TUIOCKOCTh CHMMETPUHU
durype:;

CBOOOJHO OIEPUPOBATh MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HaJl BEKTOPAMH,

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUU W
HaXOXKJIECHUE TCOMETPUYCCKUX BEIWYWH, TMPHUMCHSS W3BECTHBIC METO/IbI
P PEIICHNN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHS
CII0’)KHOCTH;

NPUMEHSATh TPOCTEUINE TPOTPAMMHBIC CPEICTBA ©  AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NP PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;



W3BJICKaTh, MPEOOPa30BBIBATH W HMHTEPIPETUPOBATH HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

NPUMEHATh TOJIYyUYEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEANbHBIE CUTyalld, MPUMEHATh U3YUCHHBIE MOHSATUS B
mporecce IMOWMCKA  PEHICHUS MaTeMaTH4ecKH  COpMYITHMPOBAHHOMN
poOJIeMbI, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPUUECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM KaK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniry 11 kiacca oO0yyaromuics HayquTCst:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LMJIUHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMHU C TEJIaMU BPAILICHUS: HUIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIacCCU(UIIMPOBATH B3AUMHOE PACIOIOKEeHHE Cephl U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOIOTPAHHHMKOB W TEJ BpaIlCHHUS,
O00BEMBI U TUIOIIATU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAIICHMUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOHO OIEpPHPOBATh MOHATHUSMH, CBS3aHHBIMH C KOMOWHAITMSIMH T
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK I TEJIO
BpAaICHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKIY TUIOMIAIIMUA TIOBEPXHOCTEH 1 00bEMaMu
IMOTI0OOHBIX TEN;

U300pakaTh u3y4yaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPIPETHPOBATh M TMpeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OIIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNEPALUU HAJ BEKTOPaMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;



pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEXKIY MPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/AA IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TMOHATHSMHU, CBSI3AHHBIMU C JIBDKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TeJl BpalllCHUS MpU
MapaJyICIbHOM ~ TEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWIMHAPA
(mapasuieNnbHO U MEPIICHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO U MIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHMSI CEUYECHUM: METOJA CIENOB, METOJ
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSThL TeoMeTpuYecKre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANOJIATAOIINX HECKOJIBKO IIAroB pELICHUs, €CIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXOXJICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

IPUMEHATh  [OJyYEHHbICE  3HAHUSA HA  IPAKTUKE:  CPAaBHUBATSH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUEHHbIC
IOHSATHUSI, TEOPEMBI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MaTeMaTU4eCcKu  CPOPMYJUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peAIbHBIE CUTyallud Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh TIpeACTaBlieHUs] 00 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N KoanyecTBO 4acoB
[1]
11/- HaumeHoBaHue pa3/ie/ioB U TeM Konrpoar Ilpakrtuuyec = DJEKTpoHHbIE (HH(ppOBLIE) 00pasoBaTebHbIE
- NporpamMmMsbl Bcero  HbIe KHe pecypchl
padoThI padoThI
1 BBezenue B crepeoMeTpuio 23 1 0 https://www.yaklass.ru/p/geometria#program-10-klass
) B3anMHOe pacIionoKeHue 6 1 0 https://www.yaklass.ru/p/geometria#program-10-klass
HNPAMBIX B IIPOCTPAHCTBE
3 [MTapanaensHOCTh MPSAMBIX K g 0 0 https://www.yaklass.ru/p/geometria#program-10-klass
IIOCKOCTEN B IMPOCTPAHCTBEC
4 [MepneHUKYISIPHOCTD MPSIMBIX U o5 0 0 https://www.yaklass.ru/p/geometria#program-10-klass
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 VIl H pACCTOSHES 16 1 0 https://www.yaklass.ru/p/geometria#program-10-klass
6 MHOTOrpaHHHKE 7 1 0 https://www.yaklass.ru/p/geometria#program-10-klass
7 BeKTOpHI B POCTPAHCTRE 12 0 0 https://www.yaklass.ru/p/geometria#program-10-klass
8 [ToBTOpeHue, 0600IICHNE 1 5 ) 0 https://www.yaklass.ru/p/geometria#program-10-klass
CUcCTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOI'PAMME
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11 KITACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM Konrpoanr  IIpakruy JaekTpoHHbIe (HU(pPOBHIE)
n/n nmporpaMmmbl Bcero HBIE ecKue 06pa3OBaTe.}'ILHLIe PECYPCHI
padoThI padoTshI
https://www.yaklass.ru/p/geometria#tprogra
1 [ToBTOpenue xkypca reomerpun 10 kmacca 5 0 0
m-11-klass
https://www.yaklass.ru/p/geometria#progr
2 Bekrtopsl B mpocTpaHCcTBE 7 0 0 am-11-klass
5 MeToj KOOPIMHAT B IPOCTPAHCTBE. ” , . https://www.yaklass.ru/p/geometria#proqgr
TBwxeHns am-11-klass
https://www.yaklass.ru/p/geometria#proqgr
4 Hunuuap, Konyc, map 17 1 0 am-11-klass
https://www.yaklass.ru/p/geometria#proqgr
5 OOBeMBI TEN 23 1 0 am-11-klass
Pemrenue 3am1a4 1o teme https://www.yaklass.ru/p/geometria#progr
6 «MHOTOTpaHHUKH: THITBI U METOJIBI UX 34 0 0 am-11-klass
pemeHus
https://www.yaklass.ru/p/geometria#proqgr
7 Hrorosoe nosropeHue, noaroroska k EI'S 4 2 0 am-11-klass
BIIIEE KOJIMYECTBO YACOB I1
OBIII OJ1 CTBO YACOB I10 102 6 0

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTrka: anredpa 1 Hayaja MaTeMaTHYeCKOro aHallu3a, reoMeTpus. bazoBblit
u yriyonenusiii ypoBuu. JI.C. Aranacsan, B.®. byrysos, C.b. Kagomues u ap.,

['eometpus. Yuebuuk 10-11 xmacc:- /M.:Ilpocsemienne, 2022r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Aranacsn JI.C., bByry3oB B.®., Kagomues C.b., [To3nsk O.1'., KOnuna N.N.
['eometpus. 10-11 kmaccer: YaeOHUK 17151 00111e00pa30BaTeIbHBIX YUPEKICHHH.
M.: [Ipocsemenue, 2014.

2. Artanacasn JI.C., byry3oB B.®., ['nma3kos 0. A., IOquna N.U. I'eometpus. 10-
11— xmaccer: Pabouas Te—tpaas. M.: [Ipocsemienue, 2013.

3. Aranacsan JI.C., bByry3oB B.®., 'nazkoB FO.A., Hekpacos B.b., FOauna N.N.
Nzyuenue reomerpuu B 10-11 kitaccax: Metonuueckoe mocodue. M.:
IIpoceemienue, 2012.

4. 3uB b.I'., Meiinep B.M., baxanckuiiA.I'. ['eomerpus. 7—11 kiaccel: 3agauun
o reomeTpun. M.: [Ipocsenienue, 2012.

5. Nuenckas M.A. I'eometpusi. 10-11 knaccer: CaMmocTosITENbHBIE U

KOHTpOJIbHBIE paboThl. M.: [IpocBemenue, 2012.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://fipi.ru

https://www.yaklass.ru/p/geometriatprogram-10-klass

https://www.yaklass.ru/p/geometriatprogram-11-klass
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