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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo npenmetry «l'eomerpusi» (yriyOJeHHBI ypOBeHb) Ha YPOBHE CpeaHero oOIiero
obpazoBanuss (mis 10-11 kjaccoB) COCTaBIeHAa € YYETOM CIEAYIOIIUX HOPMATHBHO-METOAMYECKIX
JOKYMEHTOB:

- OenepanbabiM 3akoHOM «O0 obOpasoBanun B Poccuiickoit @enepaumm» ot 29.12.2012 No 273-03
(axTyanpHas peJaKiys);

- @enepanbHBIM TOCYAaPCTBEHHBIM 00pa30BATENbHBIM CTAaHJAPTOM CPEIHEro obiiero o0pa3oBaHHA,
YTBEPXKICHHBIM MPUKa30M MuHHCTEpCTBa 00pa3oBanus u Hayku PD ot 17.05.2012 Ne 413;

- mpukazoM MuaHCcTepcTBa mpocsemieHns PO or 12.08.2022 Ne732 «O BHecennn maMenennit B ®PI'OC,
yTB. IprkazoM MuHHCTEpCTBa 00pa3oBaHus 1 Hayku PD ot 17.05.2012 Ne 413;

- mpukazoM MunmpocBemenns Poccun ot 27.12.2023 Nel028 O BHeceHWHM W3MEHEHHHA B HEKOTOpPHIC
npuka3sl MuHOOpHayku U MuHnpocsemenust, kacaromuecs @I'OC ocHoBHOro 0011ero o0pa3oBaHus 1
cpemHero oomero oopasoBanus’.

- mnpukazoM MununctepctBa mpocBemenus P® ot 18.05.2023Ne371 «O06 yTBepxkaeHUn QeneparbHON
OCHOBHOH 00111e00pa30BaTeIHLHON MTPOTPaMMBI CPETHETO 0OIIET0 00pa30BaAHUY;

- mnpuka3oM Munnpocsemenus Poccun ot 01.02.2024 Ne62 «O BHECEHWM H3MEHEHHUIl B HEKOTOpHIE
npukassl Munmnpocsemenuss Poccum, kacarommecs (QenepanbHBIX  00pa3oBaTENIBHBIX  IPOrPaMM
OCHOBHOTO 001I1eT0 00pa30BaHMs U CPEIHETO 00IIET0 00pa3oBaHU.

- mpuka3oM MmuHuctepctBa npocBemieHusi PO ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpTaHu3aliy U OCYIIECTBICHHUsI 00pa30BaTeIbHON AEATEIFHOCTH TI0 OCHOBHBIM 00111€00pa30BaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAadaIBHOTO OOIEro, OCHOBHOTO OOIIET0 W CPEeIHEro
ob1iero oopa3zoBaHusy (aKTyanbHas pelakius);

- mnpukazoM MunuctepctBa mnpocsenieHus P® or 18.05.2023Ne371 «O0 yrBepxkacHuH (eaepalbHOMl
OCHOBHO 00111e00pa30BaTENLHON MPOTPAMMBI CPETHETO OO0IIEro 00pa3oBaHUsM;

- (enepanpHBIM MEpeyHEM YYEOHHMKOB, PEKOMEHIYEMBIX K HMCIOJIb30BAHHUIO IPHU PEANH3ALUH WMEIOLINX
TOCYJapCTBEHHYIO aKKpPEIUTALUI0 O0pa30BaTENbHBIX IPOrpaMM HAYalbHOTO OOINEro, OCHOBHOTO
o01miero, cpeqHero oo0mero o0pa3oBaHusM, YTBEPKIEHHBIN NprUKa3oM MuHHCTEpCTBa pocBemeHus PO
o1 21.09.2022 Ne 858 (akTyanpHas pelakius);

- CIT 2.4.2.3648-20 «CaHUTapHO-3MIUJEMHOJIOTHYECKHE TpeOOBaHUs K YCIOBUSIM U OpraHU3allH
o0y4yeHus: B 0011€00pa30BaTeIbHBIX YUPEKIACHUAX» (TIOCTaHOBIEHHE [JIaBHOTO TOCYIapCTBEHHOTO
caruTapHoro Bpaua PO ot 28.09.2020 Ne 28);

- CanlluH 1.2.3685-21 «['urueHuueckue HOPMATUBBL M TpeOOBaHMS K 0OecHeueHHI0 O€30IaCHOCTH U
(wn) Oe3BpeIHOCTH JIIS  4YeliOBeKa (PaKTOPOB Cpeiapl oOuTaHus» (mocraHoBiieHHWe [ J1aBHOTO
roCyJapCTBEHHOI'0 CaHUTapHOTO Bpada PD ot 28.01.2021 Ne 2).

[Iporpamma BriItOHYaeT B ce0sl CIEAYIOMINE Pa3aebl:

1) comeprkanue y4eOHOTO MpeMeTa;

2) mIaHupyeMble pe3yJIbTaThl U3YUYEeHUs yUeOHOTO peaMETa;

3) TemaTHYeCKOE IUIAHHPOBAHMWE C YKa3aHHEM KOJMYECTBA YAacOB HAa OCBOCHHE KaXIOH TeMbl M

BO3MOXKHOCTBIO Hcmoib3oBanus DOP/LIOP.

[IporpaMma Mo reoMeTpun Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHMsI COCTaBJI€HA C YU€TOM padoueit
nporpammsel Bociutanuss MBOY «Koxkopesckasg COIL», a Takxke peanusyeT NPUHIMII MPEEMCTBEHHOCTH
pabouux 00pa3zoBaTeNbHBIX IPOrPaMM OCHOBHOT'O OOIIIEro 0Opa3oBaHUsL.

[lemaror MoXxeT pealn3oBaTh BOCIUTATEILHBIN MOTEHIMAT €0 COBMECTHON C JAETHMH JESITEIbHOCTH
CJICAYIOIINM 00pa3oM:

— YCTaHaBIMBAaTh JOBEPUTENbHBIC OTHOIIECHHS MEXIy YYUTEIeM U YYEHHKaMH, CHOCOOCTBYIOIINE

MO3UTUBHOMY BOCIIPHUSATHIO YYAIIMMHUCS TPeOOBaHHMN M MPOCHO yUHUTEINs, aKTUBU3AIMHM UX MO3HABATEJILHON

JIeSITENIbHOCTHY;

— moOyXJ1aTh MIKOJIHHUKOB COOJIIOAATh Ha YPOKE OOMIETIPHHSTHIE HOPMBI TIOBEIEHUSI, TPaBMIa OOMIEHHS CO

cTapmuMH (YIUTEISIMHI) U CBEPCTHUKAMU (IIKOJIEHUKAMH);

— TpUBJIEKATh BHUMAaHHE IUKOJLHUKOB K IIEHHOCTHOMY acCHeKTy H3Y4aeMbIX Ha YpOKe SBJICHUH,

OPTaHU30BbIBATh PA0OTY JIEeTel C COMANBHO 3HAUNMON HH(OpMalel — 00CyKAaTh, BEICKa3bIBaTh MHEHHUE;

— UCIOJIb30BaTh BOCIUTATENLHBIE BO3MOXHOCTH COJIEPXKAHUST YIEOHOTO MpeaMeTa 4epe3 JeMOHCTPAIUIO

JeTSIM TPUMEPOB  OTBETCTBEHHOI'O, TPAXJIAHCKOTO TIOBEJCHHUS, TMPOSBICHUS YEIOBEKOJIIOOUS U

T00pOCEePACTHOCTH;

— NPUMEHATH HA YPOKE MHTEPAKTHBHBIE (DOPMBI pabOTHI: HHTEIUIEKTyalbHbIE UIPBl, AMJAKTHUECKHIA Teatp,

JMCKYyCCHH, pabOThI B apax  ap.;

— OpraHu30BBIBaTh M1e()CTBO MOTUBHPOBAHHBIX U 3PYAMPOBAHHBIX 00yUaromMXCcs Hall X HEYCIEBAIOIINMHU



OIHOKJIACCHHUKAaMMU;
— HWHHUIOUHUPOBATH U MOAACPIKUBATHL UCCIICAOBATCIIBCKYIO ACATCIIBHOCTS INKOJIBHUKOB.
FCOMeTpI/ISI ABIACTCA OOJHHUM M3 0a30BBIX npeaAMCTOB Ha YPOBHC CpPCIAHCTO 06H.[€FO 06pa3OBaHI/I$I, TakK

Kak oOecleuynBaeT BO3MOXKHOCTh H3YUEHHsI JAWCLUIUIMH €CTECTBEHHO-HAYYHOW HAmpaBJICHHOCTH U
MpeIMETOB TYMaHHTApHOTO MHKIA. [lOCKONBKY JOTHYECKOe MBIIUICHHE, (HOpMUpyeMOe TpPH H3YYCHUU
00yJaIONIMMICS TOHSATHHHBIX OCHOB T€OMETPHH, NMPH JI0KA3aTEIbCTBE TEOPEM M TOCTPOCHHU IEMOYKH
JIOTUYECKUX YTBEPKACHUH TPU PEIICHHH TeOMETPHUYECKHUX 3a/la4, YMEHHE BBIABUTATh H OIPOBEpPratb
TUIOTE3bl HEMOCPEACTBEHHO WCIONB3YIOTCS MPH PEIIeHWH 3a7ad eCTeCTBEHHO-HAyYHOTO IMKIA, B
YaCTHOCTH (PM3MUYECKUX 3ajad.

Lenp ocBoeHus mporpammsel yaeOHoro mpeameta «I'eoMeTpus» Ha yriayOIEHHOM ypOBHE — Pa3BUTHE
WHANBUIYATBFHBIX CIOCOOHOCTEH OOYyJalomMXCs TpPH MW3YYEHHH TEOMETPHH, KaK COCTaBIISIONICH
peaMeTHOU obmacth «Maremarnka U HHQOPMATHKAY depe3 00ecTeueHne BO3MOXXHOCTH MPHOOpPETESHUS U
WCTIONB30BaHMUs Oonlee TIyOOKMX TE€OMETPHYECKHX 3HAHWWA W JEWCTBUH, CHENU(PUYHBIX TEOMETPUH, U
HEOOXOJUMBIX ISl YCIIEITHOTO MPOo(eCcCHOHANBHOTO 00pa30oBaHHA, CBA3aHHOTO C WCIOJIB30BaHUEM
MaTEeMAaTHKH.

[IpuopureTHBIMH 3a1ayaMH TIPEMETa TEOMETPHUH Ha YIIIyOJNEHHOM YPOBHE, PACIIUPSIIOIMIUMHU U
YCHIIMBAIOIUMH KypC 0a30BOTO YPOBHSI, SIBIISFOTCSI:

—  pacuMpeHHue TpeACTaBICHUS O TEOMETPUN KaK YacTH MUPOBOM KyJIbTYyphl U (POPMUpPOBAHUE OCO3ZHAHUS
B3aMIMOCBSI3H TEOMETPUH C OKPYKAIOIIHM MHUPOM;

—  (opMHUpOBaHUE TIPEICTABICHUSI O MPOCTPAHCTBEHHBIX (QUrypax KaKk O BaXHEHIINX MaTeMaTHUECKHX
MOJIETISIX, TO3BOJISIONINX ONKCHIBATh U M3y4aTh Pa3HbIE SBICHUS OKPY’KAIOIEro MUpa, 3HaHUE MOHATHIHOTO
anmapara 1o pazzaeny «CrepeoMeTpus» yueOHOTro Kypca TeOMeTpHUH;

—  (QopMmHpOoBaHWE yMEHHWS BIAJETh OCHOBHBIMH TMOHATHSMH O TPOCTPAHCTBEHHBIX GUTYypaX H HX
OCHOBHBIMHU CBOICTBaMH, 3HaHUE TeopeM, GOPMYI U YMEHHE HX MPUMEHSTh, YMEHUS JOKA3bIBATh TEOPEMBI
W HaXOJWTh HECTAHJAPTHBIC CIIOCOOBI pEIIeHHs 3a/1ay;

—  (¢opMmHupoBaHHE YMEHHs PACIO3HABATh HA YEPTEKaX, MOJEISIX U B PeaJIbHOM MUPE MHOTOTPAHHUKH U
TeJa BpalleHus, KOHCTPYUPOBATh T€OMETPHUECKUE MOICITH;

—  (opMHupoBaHHE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS MaTeMaTHYECKHX TEOPHH,
(hopMupoBaHUE IOHUMAHUS POJTH aKCHOMATHKH TIPH MTPOBEJICHUH PAcCyKICHHI;

—  (dopMHupoBaHWE YMEHHUS BIJETh METOJaMU JIOKA3aTelbCTB M aJITOPUTMOB DPEIICHUS, YMECHHUS HX
MIPUMEHATH, IPOBOUTH JI0KA3aTENbHbIE PACCYKIECHHUS B X0/I€ PEIIEHUS] CTEPEOMETPUUYECKUX 3a]1a4 1 3aj1a4 ¢
MPaKTUYECKUM CcoJiep)KaHueM, (OpMUpOBaHUE MPEACTABICHUS O HEOOXOJMMOCTH JIOKAa3aTeNIbCTB MpPH
000OCHOBaHMHM MAaTEMaTHYEeCKHX YTBEPXKIEHUH M pOJIM aKCHOMATHKH B TPOBEACHUU JEIyKTUBHBIX
paccyXJIeHUM;

— pa3BUTHE W COBEPIICHCTBOBaHHE HHTEJUIEKTYyaJIbHBIX M TBOPUECKHUX CHOCOOHOCTEH oOydaromuxcs,
M03HABaTEeNbHOM AaKTUBHOCTH, HCCIEAOBATENbCKUX YMEHHHA, KPUTHYHOCTH MBIIUIEHUS, HWHTepeca K
W3Y4EHUIO T€OMETPUH;

—  (QopmupoBaHue (YHKIHMOHAIBFHOW TPAMOTHOCTH, PEJICBAaHTHOM TE€OMETPHUHU: yMEHHWs paclio3HaBaTh
MIPOSIBJICHHSI TEOMETPUIECKUX TOHITHH, 00BEKTOB M 3aKOHOMEPHOCTEW B pealIbHBIX JKU3HEHHBIX CUTYAIHIX
W TpU M3YYCHWUH JIPYTHX YYEeOHBIX MPEIMETOB, MPOSBICHHUS 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS pPealbHBIX CUTYallUH, UCCIIEOBAHNS MIOCTPOSHHBIX MOJIeNel, MHTEPIPETAIH TOTYYeHHbIX
PE3yIBTaTOB.

OCHOBHBIMH COJIEpKATEIILHBIMU JIMHUSAMHE yueOHoro mnpeamera «l'eomerpus» B 10-11 kimaccax
sBistoTCA: «lIpsAMBbIE U TIIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKN», «Tema BpameHus», «BexkTopsl u
KOOPJMHATHI B TPOCTPAHCTBE, «JIBIKEHUS B IPOCTPAHCTBEY.

Chopmynupopantnoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUAMUNY, PEJICBAHTHBIMHU
reoMeTpur Ha yrayon€aHoMm ypoBHe oOydenms B 10—11 kimaccax, OTHOCHTCS KO BCEM COJAEPKATEIBHBIM
JUHUASM y9eOHOTO Kypca, a (OpMHpPOBAaHUE JIOTMYECKAX YMEHWH pachpelensercss He TOJbKO I10
coJiep)KaTeNIbHBIM JIMHUSIM, HO M 1o Toxam oOydenus. CojepkaHue oOpa3oBaHHs, COOTBETCTBYIOIICE
MpenIMeTHBIM pe3ynbTaTaM ocBoeHns denepanbHOi paboueill MporpamMMmbl, paclpenei€HHBIM MO Trojam
00y4eHHs, CTPYKTYpHUpPOBAHO TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAILHBIM BOIIPOCAM
oOyyarorecss oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh OBIIAJICHUE T€OMETPHUECKHUMHU
MOHATHAMHA W  HaBBIKAMH  TIOCJIENOBATEIbHO M  TIOCTYNATENbHO, C COONIOZACHWEM TPHUHIIMIA



MPEEMCTBEHHOCTH, a HOBBIE 3HAHHMS BKIIOYaTh B OOMIYI0 CHCTEMY TI'€OMETPHUYECKHX MPEICTaBICHUH
00yYaroIuXxcs, pacmpsist U yrayossist e€, o0pa3ys NpOoYHble MHOKECTBEHHBIE CBSI3H.

[epexox K U3y4EHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3naTh ycnoBus i auddepeHnnanny o0ydeHus, MoCTpOSHHUs HHANBUAYaIbHBIX 00pa30BaTeIbHbIX
nporpaMM, oOecrednuTh yriuyOJaEHHOEe H3YyYeHHE TeOMETPHHM KaK COCTaBIAIOUICH Y4eOHOTO NpeaMeTa
«Matematuka»;

MOJATOTOBUTH OOYYArOIIMXCSl K MPOJOJDKEHUIO M3YYEHHS MaTeMaTUKU C Y4€ToM BbiOopa Oymymiei
npodeccun, odecreunBas MPEeMCTBEHHOCTh MEKY OOIIMM U POPECCHOHATLHBIM 00pa30BaHHUEM.

Ha m3ydenme yuebHoro kypca «l'eomeTtpusi» Ha yriayOonéHHom ypoBHe oTBomutcs 204 waca: B 10
knacce — 102 waca (3 waca B Henenro), B 11 kiacce — 102 yaca (3 yaca B Heienio).

1. COAEPKAHUE YYEBHOI'O INIPEJIMETA
10 KITIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIC TOHATHS CTepeoMeTpud. Touka, mpsmMas, IUIOCKOCTb, INpocTpaHcTBO. IlonsTHe 00
AKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICICTBHS U3 HUX.

B3aumHOoe pacmnonoxkeHne TpSAMBIX B IMPOCTPAHCTBE: IEpEcEeKarolyecs, MapauiedbHbIE U
CKpeluBatonecs npsmsie. [Ipu3Haky ckperuBaronmxcs nNpsaMeIx. [lapannenbHoCTh MPSIMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE: MapajuleibHbIE NMPSAMBIE B MPOCTPAHCTBE, MapAJIETBHOCTh TPEX MPSIMBIX, MapaJIeNTbHOCTD
npsMOi M TuIocKoCTH. IlapaniensHoe U LEHTpalbHOE MPOEKTHpPOBaHKe, n3o0pakeHne Guryp. OCHOBHEIE
CBOHWCTBa MapajieIbHOrO NMPOCKTUpOBaHus. M300pakeHne Guryp B THapajuledbHON MPOEKIUH. YTIBI C
COHAIIpaBJIEHHBIMU CTOPOHAMH, YroJl MEXIy MNpsAMBIMH B HpocTpaHcTBe. [lapainenpHOCTh IUIOCKOCTEH:
napaiesbHble TIIOCKOCTH, CBOMCTBA MapauIeNbHBIX MmIockocTel. [IpocTeiimme npocTpaHcTBeHHBIE PUTYPEI
Ha TUIOCKOCTH: TeTpadIp, NapajlieNenues, IOCTPOeHHE CeYeHUH.

[lepnieHaUKYIAPHOCTH MPSAMON U TJIOCKOCTH: MEPIEeHANKYJIISIPHbIE MPsIMbIE B IPOCTPAHCTBE, MPSMBIE
napajuleNbHble U NEepIeHANKYIISIPHbIE K TUIOCKOCTH, MPU3HAK MEePIEeHANKYISIPHOCTU MPSIMON U TIOCKOCTH,
TeopeMa O MpsMOW MEepHEeHIUKYIIpHOU MmiIockocTu. OpToroHalbHOE MpoeKTHupoBaHue. [lepneHaukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOH 10 IMIOCKOCTH, MPOSKIHSI PUTYPEI
Ha TMJIOCKOCTh. lleprneHAuKyIsIpHOCTh IUIOCKOCTEH: MpH3HAK MEPHeHIUKYISIPHOCTH IBYX IIJIOCKOCTEM.
TeopeMma 0 TpEX NepreHIUKYJIIpax.

Yrisl B IPOCTPAHCTBE: YTOJN MEXAY NPSAMON U INIOCKOCTBIO, JBYTPAHHBIM YIroJl, JIMHEHHBIM Yo
JBYTPAHHOTO yriia. TpéXrpaHHbIl 1 MHOTOTpaHHbIEe yriibl. CBOKWCTBA IJIOCKUX YTJIOB MHOTOI'PAaHHOTO YTIJIa.
CBoiicTBa MJIOCKMX W JBYTPaHHBIX YTJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunel MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. Ilpusma: N-yroipHas mpusma, HOpsMas Hu
HAKJIOHHAs TpU3MbI, OOKOBasi M IIOJHAs IOBEPXHOCTh Hpu3Mbl. [lapannenenunen, NpsAMOYTOJBHBIN
napajuleNienuIe] U ero ceoicrsa. KpaTuaiiimye myTH Ha MOBEPXHOCTH MHOTrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: Nn-yronpHas nupamuzaa, NpaBWIbHAs W ycedEHHAs
nupamuzel. CBoiicTBa pédep n OOKOBBIX I'paHel NpaBHIBLHOM mupaMuiabl. [IpaBuibHBIE MHOTOTPaHHUKH:
MpaBWJIbHAs MNpU3Ma M NpaBHIbHAs MUPAMHJA, NpPaBUIbHAS TPEYTroJbHAs NHpaMuAa W PABHIBHBINA
TeTpa’ap, KyO. [Ipencrasienue o mpaBUIbHBIX MHOTOTPAHHHUKAX: OKTAadp, JOJAEKadAp U UKOCAdIP.

Brluucnenne 51eMEHTOB MHOTOTPaHHHMKOB: p&Opa, nuaroHanu, yriael. [liomaas OGokoBoi
MOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSIMOM NPHU3MBI, IUIOIIAAb OCHOBAaHHMH, TeopeMa O OOKOBOH
MOBEPXHOCTH MpsIMOI mpu3Mbl. [Inomans O0KOBOI MOBEPXHOCTH M MOBEPXHOCTU NMPABHIIBHOW MHUPaMHIBL,
TeopeMa O IUIOIIAIN YCEUEHHOW MUpaMU/IbL.

CuMMeTpHs B TIPOCTPAHCTBE. DJIEMEHThl CHMMETPHUH NPaBHIIBHBIX MHOTOTPaHHUKOB. CHMMeETpHs B
MPaBWJIBHOM MHOTOTPaHHMKE: CUMMETpPHsI Napajulesenunea, CAMMETPHS IPaBUIIBHBIX MPHU3M, CHMMETPHS
MIPaBUJIBHOW MUPAMHUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsaTna: BeKkTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABJICHHBIE W IPOTUBOINOJIOKHO HAIpaBICHHBIE BEKTOpPHL. PaBEeHCTBO BEKTOPOB.
JleficTBUA C BEKTOpaMHU: CIOKEHHE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHUE
BEeKTOpa Ha uucio. CBOMCTBa CIIOKEHUS BEKTOpoB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha uucio. Ilonarue



KOMILIaHapHbIe BeKTOpHL. [Ipu3Hak KoMIutaHapHOCTH TpEX BeKTOpoB. [IpaBuio nmapamnenenumena. Teopema
0 Pa3lIOKEHHH BEKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaMm. lIpsmoyronbpHas cucTeMa KOOpAWHAT B
npoctpancTBe. Koopaunate! Bektopa. CBA3b MeXIy KOOPAUHATAMH BEKTOpa M KOOPAMHATAMHU TOUYEK. YTOI
MexXay BekTopaMu. CKasipHOE POU3BECHUE BEKTOPOB.

11 KITIACC

Tesa Bpamenus

[lonsaATHs: UMIMHAPUYECKAsT MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, chepuyeckas MOBEPXHOCTD,
oOpasyromue noBepxHocTeld. Tena BpalleHus: HTWINHAP, KOHYC, YCEYEHHBIA KOHYC, cdepa, map. Bzanmuoe
pacmonoxkeHue cepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHHUs Ha
iockocTH. Pa3séprka nununapa u konyca. Cummetpust cepsl 1 mapa.

O0BéM. OcHOBHBIE cBOMCTBa 00BEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO Mapalieeune1a
u crneacTBus U3 He€. OOBEM MPSIMOM W HAKIIOHHOW TPU3MBI, HWIMHAPA, TMpaMUIbl U KoHyca. O0BEM m1apa u
LIapOBOT'O CETMEHTA.

KomOuHanmu Ten BpalieHus ¥ MHOTOTPaHHUKOB. [Ipu3ma, BnvcaHHasi B IMJIMHAP, OMHUCAHHAS OKOJIO
uunuHapa. [lepeceyenue cdeprl u mapa ¢ miockocTblo. Kacanue mapa u cdepsl miockocteio. [lonsarue
MHOTOTPaHHUKa, OITUCAHHOTO OKOJIO Cepsl, chepbl, BNHCAaHHONW B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[Tnommank MOBEPXHOCTH IWIKMHAPA, KOHYCa, TUIoIIaas chepbl U eé yacted. [lomoOue B mpocTpaHCTBE.
OtHorieHre 00bEMOB, UIONIAJICH MOBEPXHOCTEH No00HbIX (uryp. [Ipeodpa3oBanue mog00us, TOMOTETHS.
Penrenue 3a1ay Ha IIOCKOCTH C UCTIONB30BAaHMEM CTEPEOMETPUIECKUX METOIOB.

[MocTpoenne cedeHWii MHOTOTDAaHHMKOB W TeJl BpallleHUs: CEYCHHs WWIMHApa (MapauielbHO H
MIEPIICHIUKYIIAPHO OCH), CEUCHHUS KOHyca (MapajuiejibHble OCHOBAHHMIO U TPOXOJAIIME Yepe3 BEPIIHMHY),
CCUucHUs 11apa, METOAbI TOCTPOCHUA CEUCHHUIL: METOJ CJICOO0B, METOA BHYTPECHHETO IIPOCKTUPOBAHUA, METO
MepeHoca ceKyIen IOCKOCTH.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrops!l B poctpancTBe. Onepannu HaJl BeKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOpoB. CBOKCTBA
BEKTOpHOrO yMHOXeHus. IIpsmoyronpHas cucrema KoopaumHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
Paznoxenue Bekropa no 6asucy. KoopauHaTHO-BEKTOPHBIH METOM NP PEIICHUN T'€OMETPUIECKUX 3aaad.

JBu:KeHHSI B IPOCTPAHCTBE

HBwxkenus mnpocTtpanctBa. OrtoOpaxenusi. JBwkenus u paBeHcTBO ¢Quryp. OOmme cBoiicTBa
JBIDKEHUHA. Buabl NBIOKEHUH: MapasuiebHbI EpeHOC, LEHTpallbHAas CUMMETPHS, 3e€pKajibHas CUMMETpHS,
MOBOPOT BOKpYT npsimoii. [IpeoOpazoBanus nogobdus. [Ipsmas u chepa Ditnepa.

2. IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS YUYUEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHI

1) rpaknaHckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKON MO3ULUHM 00YYalOLIerocsi Kak aKTHBHOTO M OTBETCTBEHHOT'O 4YJIeHA
poccuiickoro oOmiecTBa, HPEACTaBIEHHE O MAaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PAa3JIMUHBIX
CTPYKTYp, SBJEHHUI, Hpoueayp TIpakIaHCKOro oOmecTBa (BBHIOOpPHEI, ONpPOCHI M APYroe), yMEHHE
B3aMMOJIEHCTBOBATh C COLMATBLHBIMI HHCTUTYTAMH B COOTBETCTBUH € X (QYHKIMSIMU 1 HA3HAUYCHHUEM;

2) NaTpUOTHYECKOE BOCIIMTAHNE:

c(OPMHUPOBAHHOCTb POCCHUHCKONH TpaXIAaHCKOHW HAEHTHUYHOCTH, YBOKEHUS K NPOLUIOMY U
HACTOSILEMY POCCUHCKONW MaTeMaTHKH, IEHHOCTHOE OTHOIICHHUE K JIOCTH)KEHHUSIM POCCUMCKUX MaTEMaTHUKOB
U POCCUHCKON MaTeMaTH4YeCKOH IIKOJIbI, HCIIONb30BaHUE 3THX AOCTHKCHUHN B IPYTUX HayKax, TEXHOJIOTHSIX,
cdepax SKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX LEHHOCTEH POCCHMCKOTO Haponaa, Cc(HOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHHus, 3THYCCKOTO ITOBCACHUA, CBA3AHHOI'O0 C IMPAKTUYECCKHUM IPUMCHCHUEM )IOCTI/I)KCHI/Iﬁ HayKu Hu
JIeSITENIBHOCTBIO YYEHOTO, OCO3HAHKE JIMYHOTO BKIIA/Ia B TIOCTPOSHHE YCTOHYHNBOTO OYIyIero;

4) 3cTeTHYECKOE BOCITUTAHHE:

OCTETUYCCKOC OTHOMICHUE K MHPY, BKIHOYAaA OCTCTHUKY MATEMAaTUUYCCKUX SaKOHOMepHOCTeﬁ,
06BeKTOB, 3aaad, peIlIeHPIfI, paCCY)KﬂeHHﬁ, BOCIIPUMMYHUBOCTE K MAaTEMATUYCCKHUM AaCIICKTaM pPas3IMdHbIX
BUJOB UCKYCCTBA,



5) ¢pusuyeckoe BocnuTanme:

c(OPMHUPOBAHHOCTb YMEHHUSI TPUMEHATh MaTeMaTHYeCKHE 3HaHUs B HMHTEpecax 3J0pPOBOTO U
Oe3onacHoro oOpas3a JH3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3A0pOBBIO (3I0pOBOE IUTAaHUE,
cOalaHCUpOBaHHBIA pPEXHUM 3aHITUH M OTABIXA, pPeryiapHas (unveckas aKTUBHOCTB), (puzHyeckoe
COBEpIIEHCTBOBAHME MIPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTH K TpYOY, OCO3HaHWE LEHHOCTH TPYAONIOOHs, HHTEpec K pa3M4HbiM chepam
npo¢eCCHOHANBEHON NIESTENBHOCTH, CBSI3aHHBIM C MaTeMaTUKON U e€ NMPUIIOKEHHUSIMH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOp OyaAyIIeH Mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI, TOTOBHOCTH U
CIOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHMIO M CaMOOOpa3OBaHMIO HAa MPOTSHKEHUM BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B PELIEHUH IPAKTUYECKUX 33]]a4 MaTEMAaTUYECKON HalpaBICHHOCTH;

7) 3Ko0JIorHYecKOe BOCIUTAHUE:

c(OPMHUPOBAHHOCTb 3KOJIOTHYECKOW KYNbTYpbl, TOHUMAaHUE BIHSHUS COLUATHHO-3KOHOMHUECKUX
MPOIIECCOB Ha COCTOSHHUE TMPHUPOJHON W COIMAIBHOW Cpenbl, OCO3HAHHWE TIO0ATbHOTO XapakTepa
JKOJIOTHYECKUX MPOOJIEM, OpPHEHTAIlMsl Ha TPUMEHEHHEe MaTeMaTH4YeCKWX 3HAaHWU Ui pelIeHds 3a1ad B
o0JacTH OKpY’KaloIell cpenbl, MJIAaHHPOBAHWE IOCTYNIKOB W OIEHKH WX BO3MOXKHBIX TMOCIEICTBUN IS
OKpY’KaroLlEel Cpelibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIeCTBEHHOW TMPAaKTHKH, MOHAMaHAE MaTeMaTHYeCKOH HayKH KakK c(epbl 4eloBedecKOil NesTEIbHOCTH,
JTamoB €€ pa3BUTUS W 3HAYMMOCTH [UIsI Pa3BUTHS NHBUJIM3AINH, OBIAJCHHUE S3bIKOM MATEeMAaTHKH W
MaTEeMaTHYECKOW KYIbTypOH KaK CPEICTBOM IIO3HAHHS MHPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JIEATENFHOCTh WHANBHTYaTbHO U B TPYIIIE.

METAIIPE/IMETHBIE PE3YJIbTATDI
Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

bBa3oBble jjoruyeckue a1eiicTBUs:

— BBIBJIATD M XapaKTCPHU30BaTh CYIICECTBCHHBLIC IIPU3HAKKW MATECMATUYCCKUX O6T>CKTOB, HOHHTHI;'I,
OTHOUICHUH MEXIy MOHATUAMH, (GOPMYIHPOBATH ONPEACICHUS TMOHITUH, YCTaHABIUBATH CYIIECTBEHHBIN
MpHU3HaK Kjiaccu(hUKalu, OCHOBAHUS Jisi 00OOIICHUS U CPAaBHEHUS, KPUTEPUU MPOBOIUMOIO aHAIN3a;

— BOCIpPHUHUMAaTh, POPMYIHPOBATh W MPe0oOPa3OBBIBATh CYXACHHS: YTBEPAUTEIHHBICE W OTPUIATEILHBIC,
¢JIMHUYHbIE, YACTHBIC U OOIIKE, YCIOBHBIC,

— BBISBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TIPOTHBOpednss B (hakTax, JaHHBIX,
HaOIIO/ISHUSIX U YTBEPKACHUSX, MTpejiaraTh KPUTEPHUH ISl BBISIBIIEHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
— JCJIaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHAYKTHBHBIX YMOSaKJIIO‘IeHPlﬁ,
YMO3aKJIFOUEHUH 110 aHaJIOTHH;

— TMPOBOAMWTH CAMOCTOSATENHHO JIOKA3aTelIbCTBA MAaTeMaTHUYECKUX yTBEp)KIEHU (ImpsMble W OT
MPOTHBHOTO), BBICTPAUBATh APryMEHTAIMIO, TMPHUBOAWTH HPUMEPHI W KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

— BBIOHWpATh CIOCOO permreHus y9eOHOW 3a7adu (CpaBHMBATH HECKOJBKO BAPWUAHTOB pEIICHHS, BHIOUPATH
HanboJiee MOAXOMAIINN C YIETOM CAMOCTOSITENIEHO BBIICTICHHBIX KPUTEPHUER).

Ba3zoBrble uccienoBaTebcKue AeiiCTBUA:

— HCIOJIB30BaTh BONPOCHI KaK HCCIENOBATEIbCKUN HHCTPYMEHT IO3HaHMA, (OPMYIHPOBATH BOIPOCHI,
¢$uKcupymole NpoTUBOpeYre, NpodiieMy, YCTaHABIMBaTh UCKOMOE W JAaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3UIINIO, MHEHHE;

— TPOBOAMUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIM JOKCIEPUMEHT, MCCIEI0BAaHUE [0 YCTAHOBIICHHUIO
0cOOEHHOCTEH MaTeMaTHYeCKOro OObBEeKTa, SIBICHHS, MpPOIEecca, BBIIBICHHIO 3aBUCHUMOCTEH MEXIy
00bEKTaMHU, SBJICHUSIMH, TIPOLIECCAMU;

—  CaMOCTOATENILHO (hOPMYJIMPOBATh OOOOIIEHUS U BHIBOJBI 10 Pe3y/IbTaTaM IPOBEASHHOIO HAOJIOACHHMS,
UCCIIEI0BaHNUS, OLICHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX PE3Y/IbTAaTOB, BEIBOJOB U 00001IeHNI];

— THPOTrHO3HUPOBATb BO3ZMOXKHOEC PA3BUTHUC MPOLECCA, a TAKKE BBIABUT'ATh MPEANOJIOKECHHA O €0 Pa3BUTHU B
HOBBIX YCJIOBUAX.

Pa6ota ¢ undopmanueii:



— BBIIBIATH AeUIMTH MH(POpMAIMK, JaHHBIX, HEOOXOAMMBIX Ul OTBETAa HA BONIPOC M Ul PEIICHUs

3ajauy;

— BbBIOMpaTh MH(OPMAIMIO W3 HCTOYHHMKOB PA3JIMUHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATH3HPOBAaTh U

UHTEPIPETUPOBATh HHPOPMALMIO PA3INIHBIX BUIOB U (POPM IpEACTaBICHUS;

— CTPYKTYypUpOBaTh HH(POPMAIHIO, IPEACTABIATE €€ B pa3IMUHbIX GopMax, WUTIOCTPUPOBATH TpapuIecKu;

— OLIEHUBATh HaI&KHOCTh MH(POPMALIUH 110 CAMOCTOSATEIBHO C(HOPMYITMPOBAHHBIM KPUTEPHSIM.
KoMMyHnkaTHBHBIe YHUBepCcAJIbHbIe y4eOHbIe el CTBUS

OO0menue:

BOCTIPHHUMATD U (POPMYITHPOBATE CY>KICHHSI B COOTBETCTBUH C YCIOBUSIMU U LIEISIMHU OOILEHHUS, SICHO,
TOYHO, IPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO
XOJy peleHus 3a1a4i, KOMMEHTHPOBATh NOJIYUYEHHBII pe3ybTarT;

B XOJIe OOCYXXICHHUS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXAaeMOW TeMBbI, MPOOJIEMBI, PeracMoit
3aJ1auM, BHICKA3bIBaTh MJIEH, HALIEJICHHBIE Ha TIOUCK PEIIEHUs], COMOCTABIATh CBOU CY)KJIEHUS C CYXACHUAMU
JOpYTUX YYacTHUKOB JAWANOra, OOHApy>KMBaTh pa3iMude W CXOJCTBO IMO3UIMH, B KOPPEKTHOH (opme
(hopMynHpoBaTh Pa3HOIIACHUS, CBOH BO3PAKEHUS,;

MPENCTaBISITh  Pe3yibTaThl  pElIeHHs  3aJaud, OJKCIEpUMEHTa, HCCIIEAOBaHUSA, IPOEKTa,
CaMOCTOSITEIBHO BBIOMpaTh (QoOpMaT BBICTYIUICHHS C YYE€TOM 3a/ad TMPE3eHTAlMd U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHBIE YHHBepcaJbHbIe yieOHbIe AelicCTBUSA

Camoopranuszanus:

COCTaBIIAITh IUIaH, aITOPUTM PEIIEHHs 3aladyd, BBIOMpATh CHOCOO PELIeHHS C YYETOM HMMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTUPOBATH BapUAHTHl PEIICHUN C
y4€TOM HOBOU WH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BIaJeTh HaBBIKAMM II03HABAaTEIbHOM pe(IeKCHHM KaK OCO3HAHUS COBEpIIACMBIX JACHCTBUH U
MBICJIMTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIaleTh CIIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca
U pe3yJiibTara pelleHus MaTeMaTHYeCKOH 3a1a4u;

MPEOBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUM 3a7aud, BHOCUTh KOPPEKTHUBHI B
NeSITENIbHOCTh Ha OCHOBE HOBBIX 0OCTOSTENBCTB, JaHHBIX, HAWJIEHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE pE3yJIbTaTa LEINW M YCIOBUSAM, OOBSCHSITH NMPUYMHBI JOCTIDKECHUS WIH
HEIOCTI)KEHUS Pe3yJIbTAaTOB AEATENHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1esITeJILHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOH M MHIMBHIYalbHOW PabOTHl HpH pEIICHUU
y4eOHBIX 3a/1a4, NPUHUMATbh LEJIb COBMECTHOW AEATENIbHOCTH, IUIAHMPOBAaTh OPraHM3ALMI0 COBMECTHOMN
paboThl, pacpenesaTs BUAbl padoT, JOroBapuBaThes, 00CYXKAaTh MPOLECC U pe3yiabTaT padoTkl, 06001aTh
MHEHHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTel (00CykaeHHsI, OOMEH MHEHUH, «MO3IOBBIE LITYPMBD» U
WHBIE), BBIIOJIHATH CBOIO YacTb PabOTHl M KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTMMH WiIEHAMH KOMAaHJPbI,
OLIEHMBATh KAa4eCTBO CBOETO BKJIA/Ja B OOLIMI MPOIYKT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM yYaCTHUKAMU
B3alMOJICHCTBUS.

HNPEIMETHBIE PE3YJIbTATHI

K konmy 10 kjacca oOyuaromuiicst HayquTCs:

—  cBOOOJHO OMEpHUpPOBAaTH OCHOBHBIMH TOHATHSIMHU CTEPEOMETPHH IIPH PEIIeHWH 3a7ad W MPOBEACHHUU
MaTEMaTHYECKUX PACCyKICHUMH;

—  TPUMEHSTHh aKCHOMBI CTEPEOMETPHH U CIIEACTBUA U3 HUX MIPH PEIICHIH F€OMETPUIECKIX 3a7ad;

—  Kjaccu(UIMPOBaTh B3aMMHOE PACIIONOXKEHUE MPSAMBIX B MIPOCTPAHCTBE, MJIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U TUIOCKOCTEN B TIPOCTPAHCTBE;

—  cBOOOJHO OINEpUPOBaTh IMOHATHSIMH, CBSI3AHHBIMU C YIJaMH B TIPOCTPAHCTBE: MEXIY NPSAMBIMH B
MIPOCTPAHCTBE, MEXAY NMPSAMOH U TNIOCKOCTBIO;

—  cBOOOJHO OTIEPUPOBATH MOHITHAMH, CBI3aHHBIMU C MHOTOT'paHHUKAMU,

— cBOOOJHO pacro3HaBaTh OCHOBHBIE BHBI MHOTOIPAHHUKOB (IIpH3Ma, MUpaMUia, MPSIMOYTOJbHBINA
mapaieenumes, Kyo);

—  Kjaccu(uIMPOBaTH MHOTOIPAHHUKH, BEIOWPAsi OCHOBAHUS IJ1sl KilacCHU(pUKaLuy;



—  cBOOOJHO OIIEPUPOBAThH IOHITHUAMHY, CBA3aHHBIMU C CEYEHUEM MHOI'OI'PaHHUKOB IJIOCKOCTBIO;
—  BBINOJHATH NapajjieNbHOE, IEHTPaIbHOE M OPTOTOHAIBHOE MPOEKTHPOBaHUE (UTYyp Ha IJIOCKOCTH,
BBITIOJTHATH N300paskeHns (pUryp Ha IMIOCKOCTH;
—  CTPOWTH CEYCHHUSI MHOTOTPAHHUKOB PAa3TUYHBIMU METOJAMH, BHIIOIHATE (BEIHOCHBIC) MJIOCKUE YEPTEKU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y;
—  BBIYUCIATH IJIOLIAJM MOBEPXHOCTEH MHOTOTPAHHHUKOB (IpU3Ma, MUPaMHUAA), TEOMETPHUYECKUX Tell C
npuMeHeHneM Gopmy;
—  cBOOOJHO ONEPUPOBATh MOHATHAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH,
LEHTP, OCh U IJIOCKOCTh CHMMETPHU (QUTYPBI;
—  cBOOOJHO ONEPUPOBATH MOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJHUHATaM B TIPOCTPAHCTBE;
—  BBINOJHATH ACHCTBUSI HAJl BEKTOPAMU;
— pewmarh 3a7ayd HA JOKAa3aTelIbCTBO MAaTEMAaTHUECKHX OTHOIICHUM M HAaXOXAEHHE I'€OMETPUYECKHX
BEJIMYMH, MPUMEHSSI U3BECTHBIE METO/IbI MPH PELICHUH MAaTEeMaTHUYECKUX 3a/1a4 MOBBIIICHHOTO U BBICOKOTO
YPOBHSI CIIO’KHOCTH;
—  IPUMEHATh NPOCTEHINE MPOrpaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI MPHU
pELICHUN CTEPEOMETPUIECKUX 3a/ay;
—  U3BJEKaTh, NpeoOpa3oBbIBATH M  HMHTEPHOPETHPOBATH HWHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKHUX (PUrypax, IPeACTaBICHHYIO Ha YePTEXaxX U PUCYHKAX;
—  TPUMEHSTH MOJyYCHHBbIC 3HAHWS HA NPAKTUKE: CPaBHUBATh M aHAIM3MPOBATh PEalbHBIC CUTYallHH,
MPUMEHSTh H3YYCHHBIC IOHATUS B TIPOLIECCE IOMCKA PEIIeHHsS MaTeMaTH4ecKu chHOopMyIMpOBaHHON
MpoOJIeMbl, MOJICIUPOBATh pealibHBIE CUTYallul Ha S3bIKE TEOMETPHHU, UCCIE0BATh IOCTPOCHHBIE MOJICIH C
WCIIOJIb30BaHUEM I'€OMETPUUECKUX MOHATUI M TEeopeM, ammapara aareOpsl, peraTs NpaKTHYECKHe 3a1aud,
CBSI3aHHBIC C HAX0XKICHUEM I€OMETPHUUECKUX BEJIUYHH;
—  WMETh MpeACTaBIeHUs] 00 OCHOBHBIX dTamax pa3BUTHs T€OMETPHU KaK COCTAaBHOM yacTu (hyHIaMeHTa
pa3BUTHS TEXHOJIOTUH.

K koHity 11 kj1acca oOy4aronuiicst Hay4nuTCs:
—  cBOOOJHO OmMEpHUPOBaTH MOHATUSAMH, CBA3aHHBIMH C LMIMHAPUYECKOM, KOHMYECKOH M cdepruecKoit
MOBEPXHOCTSMH, OOBSACHSITH CIIOCOOBI MOTyYCHNS;
—  OIepHUpoOBaTh MOHATHUSIMH, CBSI3AHHBIMU C TEJIAMH BpalLCHUS: IMIMHAPOM, KOHYCOM, Cepoii U IIapom;
—  pacro3HaBaTh Tella BpallleHHs (IMIMHAP, KOHYC, cdepa U map) U 0OBICHATH CIIOCOOBI TIONYyUEHHS TEIl
BpaILCHHUS;
—  Kjaccu(UIMPOBATh B3aHMHOE PaCIIONIOKeHHE Cepbl U TUNIOCKOCTH;
—  BBIYUCIATH BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHMKOB W TN BpalleHUs, OOBEMBI M  IUIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALCHHUS, TEOMETPHUECKHUX TEJ ¢ IPUMEHEHHEM (OPMYIT;
—  cBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3AHHBIMU C KOMOMHALIMSIMU TEJl BPALLIEHUS! © MHOTOI'PAaHHHUKOB!
MHOT'OT'PaHHUK, BIIMCaHHBINA B cepy U OMMCAHHBIH OKOJIO cdepsl, cdepa, BIUCAaHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAILCHHUS;
—  BBIYUCISTH COOTHOIICHHUS MEKAY TUIOMIAJSIMHA TIOBEPXHOCTEH 1 00BEMaMU MMOTIOOHBIX TelT;
—  u3o0paxaTh u3y4daeMble (UTYPHI, BBIONHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHHUS;
—  U3BJEKaTh, HWHTEPIPETUPOBaTH W  NpeoOpa3oBhIBaTh  HMHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpruYecKnx (pUrypax, npejcTaBICHHYIO Ha YepTeXax U PUCYHKaX;
—  cBOOOJHO ONEPUPOBATH TOHITHEM BEKTOP B IPOCTPAHCTBE;
—  BBINOJIHATH OIEPAIUU HaJl BEKTOPAMH;
—  3ajJaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOP/IHUHAT;
—  pematb reoMeTpUYECKUE 33/1a4H HA BBIYHUCIICHUE YTIIOB MEXIY HPSMBIMHU M INIOCKOCTSIMH, BBIYHCICHUE
paccTOSIHUI OT TOYKH JO TUIOCKOCTH, B IIEJIOM, Ha NMPHMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOJa TpPH
peleHny;
— cBOOOJHO OINEpUPOBaTh MOHATHSIMH, CBSI3aHHBIMH C JIBH)KEHHEM B IPOCTPAHCTBE, 3HATh CBOICTBA
JIBYDKCHMI;



—  BBIMONHATH HM300paXEHUs] MHOTOTPAHHWKOB M TEJNT BpallleHUS TpU MMapajUIelbHOM MEpeHoce,
LEHTPAJIbHOH CHUMMETPHUH, 3¢PKaIbHOM CHMMETPHH, IPHU IOBOPOTE BOKPYI IMPSMOH, MpeoOpa3oBaHuUs
o100us;

— CTpPOUTh CEUEHHUS MHOTOIPAHHMKOB W TEJ BpallleHHUs: CEYCHMs IIMHApa (mapajuielbHO |
MIEPIICHANKYIISIPHO OCH), CEUeHHs KOHyca (TMapajuiellbHbleé OCHOBAHHWIO W TPOXOJIINE Yepe3 BEpIINHY),
CeYeHMs 11apa;

—  HUCIIOJIb30BaTh METOJBI MOCTPOCHUS CEUEHUN: METOJ CJIENOB, METOJ BHYTPEHHETO IMPOCKTHUPOBAHUS,
METO/]I IepeHOca CEKYIIEH MI0CKOCTH;

—  JIOKa3bIBaTh T€OMETPUUECCKUE YTBEPKACHMUS;

— TPUMEHSTh TeoMeTpuueckrne (PaKkThl A pElIeHus CTePEeOMETPHUYECKHX 3afad, MPeaIoararoiinx
HECKOJIBKO IIIarOB PeIIeHHs, €CIIH YCIOBHS MPUMEHEHHUS 3aJ]aHbl B IBHOW U HEIBHOH (QopMme;

—  pelarh 33Ja4d Ha JOKA3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLICHHH M HaXO0XJACHHE TEOMETPUYECKHUX
BEJINYUH;

—  TOPUMEHSTH MPOTPAMMHBIE CPEACTBA U DIECKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI MPHU PEIICHUU
CTEPEOMETPUUECKUX 3a/1a4;

- MNPUMCHATH IOJYUYCHHBIC 3HAHUSA Ha MPAKTHUKE: CPABHHUBATHL, aHAJIMU3HUPOBATH U OUCHHMBATH PCAJILHBIC
CUTyalluu, TIIPUMCHATHL H3YUYCHHBLIC TIIOHATHA, TCOPEMEIL, CBOMCTBA B mpouecce IOUCKa PCUHICHUA
MaTeMaTHYECKU C(HOPMYJIMPOBAHHOM NIPOOJIEMBI, MOACTUPOBATh PEAIbHBIC CUTYAIlMH Ha S3bIKE T€OMETPHH,
HCCIEA0BATh MOCTPOSHHBIE MOJEIHM C HCIIOJIB30BAaHUEM T€OMETPHUECKUX MOHITHH M TEOpeM, ammapara
aﬂre6pbl, pemiaTh MPAKTUYCCKHUE 3a1a4l, CBA3aHHBIC C HAXOXKXJICHUEM I'COMETPUYCCKUX BEJINYNH;

—  WMETh MPEeJCTaBICHNs 00 OCHOBHBIX dTarax Pa3BUTHS I'€OMETPHH KaK COCTaBHOW YacTH (yHIaMeHTa
pa3BUTHS TEXHOJIOTUH.

3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N HaunMeHoBaHue pa3aeJioB u Koa-Bo | Koa-Bo JyeKTpOoHHBIE (LM (ppPOBLIE)
B TEeM NporpaMmMbl 4acoB KP o0pa3oBaTebHbIEPECYPCHI
https://resh.edu.ru/subject/lesson/7718/start/31
1 Brenenue B ctepeomMeTpuio 23 1 6238/
) BaHMHOE PACTIONOKEHHS ; . https://resh.edu.ru/subject/lesson/7718/start/31
MIpAMBIX B IPOCTPAHCTBE 6239/
; TlapaIe bHOCTS IPAMBIX . https://resh.edu.ru/subject/lesson/7718/start/31
IJTIOCKOCTEN B TPOCTPAHCTBE 6240/
. TlepreH UKy TAPHOCTS TIPAMBIX 1 25 https://resh.edu.ru/subject/lesson/7718/start/31
IIOCKOCTEH B MMPpOCTPAHCTBEC 6241/
https://resh.edu.ru/subject/lesson/7718/start/31
5 Vbl ¥ paccTosiHUS 16 6242/
https://resh.edu.ru/subject/lesson/7718/start/31
6 MHororpaHHUKu 7 6243/
https://resh.edu.ru/subject/lesson/7718/start/31
7 BexTops! B IpocTpaHCcTBE 12 6244/
Towropere, 0Go6menHe 1 https://resh.edu.ru/subject/lesson/7718/start/31
8 y 5 6246/
CUCTEMAaTHU3alluA 3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 102
ITPOTPAMME




11 KIIACC

N HauMeHoBaHuUe pa3iesioB u Koa-Bo | Koa-Bo DJleKTpOHHBbIE (LU (PPOBLIE)
) TeM MPOTrPaMMBbI 4acoB KP o0pa3oBaTebHbIEPeCYPChI
https://resh.edu.ru/subject/lesson/7718/start/316
1 AHanmuTHYeCKasi TeOMETPHS 15 1 251/
TosTopenne, 06o6Gmen e H https://resh.edu.ru/subject/lesson/7718/start/316
2 N 15 1 252/
cucreMaTrul3anuda 3HaHUN
https://resh.edu.ru/subject/lesson/7718/start/316
3 O0bEM MHOrOrpaHHHKA 17 1 254/
https://resh.edu.ru/subject/lesson/7718/start/316
4 Tena BpameHus 24 1 255/
: TLnoImaMH TIOBEPXHOCTH H . . https://resh.edu.ru/subject/lesson/7718/start/316
00BEMBI KPYTIIBIX Tell 256/
https://resh.edu.ru/subject/lesson/7718/start/316
6 JBmxenus 5 1 257/
TorTopenne, 0Go6merHe u https://resh.edu.ru/subject/lesson/7718/start/316
7 . 17 2 258/
cucreMarul3anus 3HaHuu
OBIIEE KOJIMYECTBO YACOB I10 102 8

[TPOTPAMME




