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AHHOTaNUA

HasBanmue ['eomerpus. YrimyOneHHBIH YPOBEHb

Kuaace 10-11

YpoBennb COO, YriyoneHHbIi

Cranpapr OI'OC COO, DenepanbHas 0OpazoBareabHas IporpaMmmMa OCHOBHOTO 00IIero 00pa3oBaHus

MecTo npenmera B
y4eOHOM IIaHe

Pabouas mporpaMmma B COOTBETCTBUU C YUEOHBIM IIJIAHOM IIKOJIBI PACCUMTAHA HA pean3alnio B TeueHue 2 jet Ha 204
y4eOHBIX YaCOB:

—B 10-Mm knacce — 102 yaca, u3 pacuera 3 y4/4. B Henenmto (34 yueOHbIE HEJIeIH )

—B 11 -m kiacce — 102 gaca, u3 pacuera 3 y4/d4. B Henenro (34 yueOHbIC HEIEIH)

KoaunyecTBo yacoB

204

Heasn SBIISICTCS Pa3BUTHE WHIMBHUIYaJIbHBIX CIIOCOOHOCTEH OOyYaromuXcs TP HW3YYEHHH TEOMETPUH, KaK COCTAaBIIIONICH
npeaMeTHoi obnactu «MateMaTHka U MH(pOpMaTHKa» depe3 obecredeHrne BO3MOKHOCTH MPUOOPETEHUs] U UCIOIb30BAHUS
Oosnee TiIyOOKMX TE€OMETPUYECKMX 3HAHWM M JEeHCTBUM, CHEHU(PUYHBIX T€OMETPUH, M HEOOXOAUMBIX ISl YCIEHIHOIO
npodecCHOHATBLHOIO 00pa30BaHMsl, CBI3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

3agaun paciiMpeHue TpeACcTaBIeHUs O TeOMETpPUM KaK 4YacTH MHUPOBOM KyJIbTYypbl U ()OPMHUPOBAHHME OCO3HAHUS B3aHMMOCBS3H

TEOMETPHH C OKPYKAIOIINM MUPOM;
q)OpMHpOBaHI/Ie NpeaACTaBJICHUA O MPOCTPAHCTBCHHBIX Q)Hrypax KaK 0 BaXHEUIINX MaTeMaTHUECKUX MOACIAX, ITO3BOJIAIOIIUX
OMKCHIBATh U W3YYaTh pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HAHHE MOHATUHHOTrO ammapaTa mo pazaeny «CTepeoMeTpus»
y4eOHOT0 Kypca T€OMETpHH;

dbopMupOBaHUEe YMEHUS BIIaJIETh OCHOBHBIMU MOHSATHUSMU O TPOCTPAHCTBEHHBIX (PUTypax U UX OCHOBHBIMH CBOMCTBaMHU, 3HAHHE
TEOpPEM, (1)OpMy.]'I U YMCHUEC UX MPUMCEHATH, YMCHUA JOKA3bIBaThb TCOPEMEBI U HAXOJUTHh HECTAHAAPTHBIC CIIOCOOBI PEIICHUSA 3a0a4,
dbopMUpOBaHHE yYMEHHUS DPACIIO3HABATh Ha 4YEPTEKax, MOAENSAX M B PEAIbHOM MHpPE MHOTOTPAHHMKH WM Tela BpAIICHUS,
KOHCTPYHPOBATh TEOMETPUICCKUE MOJICITH;

dbopMUpOBaHHE TOHUMAHUS BO3MOXXHOCTH AaKCHOMATHYECKOTO TIOCTPOCHHUS MAaTeMaTU4YecKuX TeopHil, (opMUpoBaHUE
MTOHUMAaHUS POJIM AKCUOMATHKY IIPH MPOBEJCHUHN PACCYKIACHUM;

dbopMupOBaHHE YMEHHUS BIAAETh METOJaMHU JI0Ka3aTeNbCTB M AJITOPUTMOB PEIICHUS, YMEHHUS HX MPUMEHSThH, MPOBOIUTH
JIOKa3aTeIbHBIE PACCYXJICHUS B XOJIE PEIICHHS CTEPEOMETPHUYECKHX 3aJad M 3a7]ad C MPAKTHUYSCKUM COJICpIKaHUEM,
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(dopMHpOBaHUE MPEJICTABICHUS 0 HEOOXOAUMOCTH JJOKA3aTeIbCTB IIPU 0OOCHOBAaHMM MAaTeMaTHUECKUX YTBEPXKAECHUH U POJIU
AKCHOMATHKU B IIPOBEACHUH JICIYKTUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH OO0ydYarolIMXcsi, I03HABATEIbHOM
AKTUBHOCTH, HCCIICOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBIIIJIEHUS, UHTEPECA K U3YYEHUIO T€OMETPUH;

(dopmupoBaHue (QYHKIMOHAIBHON TI'PaMOTHOCTH, pPEJIEBAaHTHOM TI€OMETPUM: YMEHHUS PpaclO3HaBaTh IPOSBICHUSA
TreOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalMAX W MPHU H3YYCHUU JPYTUX
y4eOHBIX MPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICIIMPOBAHUS PEAIbHBIX CUTYalluH, UCCIIEA0BAaHUS
IIOCTPOEHHBIX MOJENIEN, HHTEPIIPETALUH TIOJYYEHHBIX PE3yJIbTaTOB.

YMK

1) Maremaruka. [eomerpus: 10-11 — e kinaccel: yryOneHHbli ypoBeHb: yueOnuk/J1. C. Atanacs, B. @. Byrys3os, C. b.
Kanomues — M.: Ilpocsemenne, 2023

2) Maremaruka: anreOpa 1 Havaa aHau3a, reoMeTpust. AjreOpa u Hauana Matremarudeckoro anaiamsa. 10-11 kaaccsr:
yae0. s 001eoopazoBar. opranuzanuii: 6a3oBsiid U ynryos. yposuu / [IIILA. Anumos, FO.M. Komsirua, M.B. Tkauesa
ap.]. — 3-e uzn. — M.: IIpocsemenue, 2016. — 463 c.
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HOACHUTEJBHAA 3ATINCKA

OblIAA  XAPAKTEPUCTHUKA  YYEBHOI'O INPEIMETA  «'EOMETPUSI.
YIJIYBJIEHHBIN YPOBEHb»

I'eomeTpus siBisieTcst OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpeIHEro oo1iero oopasoBaHus,
TaK KaK 00€CIeYnBaET BO3MOXHOCTh U3YUEHUS TUCIUTIINH €CTECTBEHHO-HAYYHOU HAMIPABICHHOCTH
U TPEeAMETOB I'yMaHUTapHOro nukia. [lockonbky joruueckoe MblIIeHHE, (GOpMUPYEMOE MpU
V3YYCHHH OOYYaIOIIUMHUCS TOHSATHHHBIX OCHOB TE€OMETPUH, TNPU JOKA3aTEIbCTBE TEOpEM U
MIOCTPOCHUH LEMOYKU JOTHUYECKUX YTBEPXKIEHUU MpPU PELICHHUH F€OMETPHUYECKHUX 3aj[ady, YMEHHUe
BBIJIBUTaTh M OINPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS MPU pEUICHUU 3ajad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

HEJIX U3YUEHHUSA YUYEBHOI'O ITIPEJJMETA «I'EOMETPUSI. YI' JIYBJIEHHBIA
YPOBEHDb»

Llenbto ocBoeHus mporpammbl ydeOHoro kypca «l'eomerpusi» Ha yriayOJa€HHOM YpOBHE
ABJISICTCS Pa3BUTHE MHAMBUYAIbHBIX CIIOCOOHOCTEH 00YUaIOIIMXCsl IPH U3YYEHUU IeOMETPUH, KaK
cocTaBistonlel npeaMmeTHol obOsactu «Martematuka U uH(pOpMaruka» uepe3 obecreueHue
BO3MOKHOCTH TPHOOPETEHHsS U UCIOJIb30BaHUs Oojiee TIIIYOOKHX TE€OMETPUYECKHUX 3HAHUM U
JCUCTBUH, CIEMU(PUYHBIX TEOMETPHU, M HEOOXOMUMBIX JUISl YCIENIHOTO MPOo(hecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[IpropuTeTHBIMU 337jauaMu Kypca T'€OMETpUU Ha yriIyOJIEHHOM YPOBHE, PacIIUpPSIOIIUMU U
YCUJIMBAIOIIUMH Kypc 6a30BOTO YPOBHS, SBIISIOTCS:

pacimpeHne MpeaCcTaBIeHUsI O TEOMETPUH KaK YaCTH MHPOBOHM KYJIbTYphl U (POPMHPOBAHUE
OCO3HAHMS B3aHMOCBSI3M F€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIUX OMMCHIBATH U M3y4yaTh pa3Hble SIBJICHUS OKPYKAIOIIEro
MUpa, 3HaHHE TIOHATHIHOIO anmnapara 1o pasaeny «CrepeoMeTpus» ydeOHOro Kypca reOMETpUH;

(dbopMHpoBaHKE YMEHUS BIIaJIeTh OCHOBHBIMH MOHATUSMH O IPOCTPAHCTBEHHBIX (PUTYypax U UX
OCHOBHBIMM CBOMCTBaMH, 3HaHHE T€OpeM, GOpMyJl U YMEHUE UX MPUMEHATb, YMEHUS JI0Ka3bIBATh
TEOpPEeMbl U HaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

(¢bopMHpOBaHME YMEHHUsI pacro3HaBaTh Ha YEpTEkax, MOJENSIX M B pealbHOM MHpE
MHOT'OTPaHHHUKH U T€Jla BPALICHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

(hopMHpOBaHNE TOHUMAHUSI BO3MOYKHOCTH aKCMOMaTHYECKOIO MOCTPOEHUSI MAaTEMaTUYECKIX
TeopHii, GOpMHPOBAHUE TOHUMAHUS POJIM AKCHOMATHUKH MTPU MPOBEIEHUH PACCYKICHUM;

(hopMHpOBaHHNE YMEHUS BJIAJIETh METOJaMH JJOKa3aTeNbCTB U aITOPUTMOB PEILIEHUs, YMEHUS
UX IPUMEHATH, NMPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4 U 3a]a4 ¢ NPAKTHUYECKUM CojiepKaHueM, (JOpMHUPOBAHME MPEICTABICHUSI O HEOOXOAMMOCTH
JI0Ka3aTelbCTB NMPH OOOCHOBAHWM MAaTEMaTHYECKUX YTBEPXKACHUH U POJIM aKCHOMAaTHKH B
MIPOBEJICHUH JIEYKTUBHBIX PACCYyXICHMUIA;

pa3BUTHE W COBEPUICHCTBOBAHME HHTEJIEKTYAlIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi, MO3HaBaTeNbHON aKTMBHOCTH, HCCIIEIOBATENbCKUX YMEHHUH, KPUTUYHOCTH
MBIIJIEHMS], UHTEPECA K N3YYEHHUIO T€OMETPHH;

¢dbopMupoBaHue (PYHKIHOHAJIBHON TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUH: YMEHUs
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYallUAX U MPU U3YyYEHHUH APYTUX yU4eOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEM, MOJEINPOBAHUS PEAIbHBIX CUTYaIMil, NCCIEA0BAaHUS IOCTPOEHHBIX MOJENEH,
MHTEPIpPETAIMH [TOJYyY€HHBIX PE3yJIbTaTOB.
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OCHOBHBIMH COJIEpXKATEIbHBIMHU JIMHUSAMH ydeOHoro Kypca «['eomerpus» B 10—11 kmaccax
aBisloTcs: «[IpsiMble W MIIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHukn», «Tena BpalieHUs»,
«BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH IOHATHIMHE,
pEJIeBaHTHBIMY T€OMETPHUH Ha yIITyOoIEHHOM ypoBHE 00ydenus B 10—11 kimaccax, OTHOCUTCS KO BCeM
COJIep>KaTENIbHBIM JIMHUSAM y4eOHOro Kypca, a GopMupoBaHUE JTOTUYECKUX YMEHUN paclpeienseTcs
HE TOJIBKO MO COJEp)KATENbHBIM JIMHUSAM, HO U 10 rojgam oOyudenus. Conepxanue oOpa3oBaHUA,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTrataM ocBoeHus DenepanbHOl paboueill Mporpammsl,
pacrpenieni€éHHbIM 10 TrojaM OOYy4YeHHs, CTPYKTYpHPOBAaHO TaKUM o00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, MPHUHIMIHMAIBHBIM BOIIpocaM oOOydaromuecss oOpallaiiuch HEOJHOKPAaTHO. ITO
II03BOJISIET OPraHU30BaTh OBJIA/IEHUE TEOMETPUUYECKUMHU NOHITUSIMH U HaBbIKAMU II0CJIE10BATEIBHO
U TOCTYHaTeNbHO, C COOJIIOICHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATh B
OOIIYI0 CHUCTEMY T'€OMETPHUYECKHX MPEICTABICHUM OOYyJaromuXcs, paciiupss W yriayomss eg,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOIEHHOM YPOBHE [TO3BOJISIET:

co3iarth ycnoBus ansi  AuddepeHuranuu  o0ydeHHUs, TMOCTPOSHHUS HHIWBHYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECTICUUTh YrITyOJIEHHOE N3YdYeHUE T€OMETPUH KaK COCTaBIISIOIIEH
yuebHoro npeaMera «MaTeMaTHKay;

MOJITOTOBUTh OOYYAIOIIUXCS K MPOJOJDKCHUIO H3YYEHHUS MAaTeMaTHKH C Y4ETOM BBIOOpa
Oynyuieit mpodeccun, obecrneynBas MPEEMCTBEHHOCTh MEXIy OOIKMM U MpodeccruOHATbHBIM
o0Opa3oBaHHUEM.

MECTO YUYEBHOI'O IPEJMETA «TEOMETPHS. YIJYBJIEHHBIA YPOBEHb» B
YYEBHOM IIJIAHE

Ha u3yuyenue yueOHOro Kypca «['eoMeTpus» Ha yriyOJaEHHOM ypoBHE oTBonuTCs 204 vaca: B
10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heneno).
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COJAEPKAHUWE YYEBHOI'O ITPEJIMETA

10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTb, MPocTpaHcTBO. [loHATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxkeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapallIC/IbHBIE U
cKkpeuuBaromyecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbeix. IlapamienbHOCTs NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IapajuleibHbIE INPSMBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
IIPSIMBIX, [TAPAJLIEIIBHOCTD MPAMOU U IUIOCKOCTHU. [lapanensHoe U HeHTpanbHOE MPOCKTUPOBAHUE,
n3obpaxxenue guryp. OCHOBHbIE CBOWCTBA MapaJljIeIbHOIO MpoeKkTupoBanus. M3o0paxenue puryp
B IapaJUICIbHON IPOEKIUHU. YTIJbl C COHANPABICHHBIMA CTOPOHAMH, YIOJI MEXKIY NPSAMBIMUA B
npocrpancTse. [lapamenbHOCTh MIIOCKOCTEN: MapalIeNIbHbIE ITIOCKOCTH, CBOMCTBA MapaJlJIC/IbHBIX
rwiockocteil. [IpocTeiiiie npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTU: TETPAdIp, Mapajliesenue],
IIOCTPOCHHUE CEYECHUH.

[lepneHMKyYIAPHOCTD NMPSAMOM U IJIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSIMbIE B IPOCTPAHCTBE,
IIpsIMBbIE NTapaAJIJICNIbHBIE U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK NEPIIEHANKYJIIPHOCTH IPSIMON
U IJIOCKOCTH, TEOpEMa O IPSIMOM NMEPIEHAUKYIISIPHOM MII0CKOCTH. OPTOroHaIbHOE IPOEKTUPOBAHHUE.
[lepnieHIUKYNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO INIOCKOCTH, PAaCCTOSIHUE OT HMPSIMOU 10
IUIOCKOCTH, NpOeKUus (Urypel Ha IUIOCKOCTb. lleprneHauKyIsspHOCTh IJIOCKOCTEH: MpU3HAK
NEPIEHIUKYJIAPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

VYIubl B IPOCTPAHCTBE: YrOJl MEXKAY NPSIMOU M IUIOCKOCTBIO, JBYTPAHHBIN yroJl, JIMHEWHBIN
yrojl ABYTPaHHOrO yria. TpEXrpaHHeli W MHOrorpaHsble yripl. CBOWCTBAa IUIOCKHX YIJIOB
MHoOrorpaHHoro yria. CBOHCTBa IUIOCKMX W JABYI'PAHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHU

Buibl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yroiapHas npusma, npsmas u
HaKJIOHHAas MpU3Mbl, OOKOBas U MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsMoyroiabHbIN
napajuleJIenunes U ero cBoiicrsa. Kparuaiimme myTi Ha NOBEPXHOCTH MHOTOrpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [Tupamua: N-yroapHast mTupamMuaa, NpaBUiIbHAS U
yced€HHas nupaMmubl. CBolicTBa pédep M OOKOBBIX rpaHell MpaBUiIbHON nupaMuisl. [IpaBuiabHbIE
MHOTOTPaHHUKH: TPAaBWIbHAs TNpHU3Ma W IIpaBWIbHAs IHMpaMUJa, [PAaBWIbHAS TPEYroJbHas
MUpaMUIa U IPaBUIIbHBIN TeTpasp, KyO. [IpeacraBnenne o npaBUiIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOJIEKadAPp U UKOCABP.

Bblunciienue 31€MEeHTOB MHOTOTpaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lnomans OokxoBo#
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpu3Mbl. [Inmomiane OGOKOBONH MOBEPXHOCTH M TOBEPXHOCTH TMPaBHIBHON
MIAPaMU/IbI, TEOpPEMA O IJIOMAAN YCEUEHHON TUPaMU/BI.

CuMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU IPABUIIBHBIX MHOTOTPAHHHUKOB.
CumMerpusi B TOpPaBUJIBHOM MHOTOTPaHHHMKE: CHMMETpHsl MapajuleJienunena, CUMMETPHs
MIPaBUJIBHBIX [IPU3M, CHMMETPHUS IPABUIIBHON ITUPaAMUJBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPAaBJICHHbIE M IPOTHBOIIOJIOKHO HAINPABIECHHBIE BEKTOpPbl. PaBeHCTBO
BEKTOPOB. JeHiCTBHS ¢ BEKTOPaMU: CII0KEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha 4ucio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBONCTBA YMHOXEHHS BEKTOpA Ha
yucno. Ilonsatue KoMIulaHapHble BEKTOpPBI. [Ipu3Hak KOMIUIaHapHOCTH TPEX BeKTOpoB. IIpasuio
napajuienenunena. Teopema O pasiloXKEHUMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronbHast cuctemMa KoopAuHAT B mpocTpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEXAy



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

KOOpJMHATAMH BEKTOpa M KOOpAMHATAMH TOYEK. YTol Mexay Bekropamu. CralspHOe
MIPOU3BEACHUE BEKTOPOB.
11 KJIACC

Tena BpaleHnus

[lonsTus: IWIMHAPUYECKAss TMOBEPXHOCTb, KOHHWYECKash MOBEPXHOCTh, cdepuueckas
MMOBEPXHOCTh, 0Opa3yrolue nmoBepxHocreid. Tena BpamieHus: MWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxenue cepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHue Te BpallleHus Ha IUIOCKOCTU. Pa3BépTka munuHapa u konyca. Cummetpus chepsl u
mapa.

O06Bvém. OcHoBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napajuiefienuneaa u cieactTsus u3 He€. O0bEM NpAMOil U HAKIIOHHOM TPU3MBL, HUIMHIPA, THPAMUIbI
u KoHyca. OOBEM 11apa ¥ IapOBOr0 CErMEHTA.

Komb6unanuu ten BparieHust 1 MHOrorpaHHukoB. [Ipu3mMa, BnucanHasi B HMJIMHAP, OMUCAHHAS
okoJo nmmHAapa. [lepeceuenue cdeps u mapa ¢ mrockocTsio. Kacanue mapa u chepbl IIIOCKOCTHIO.
[ToHsiTHE MHOTOTPaHHUKA, OMTUCAHHOTO OKOJIO chephl, chephl, BIMCAHHON B MHOTOTPAHHUK WU TEJIO
BpallleHUs.

[Inomanps MOBEpXHOCTH LMIMHApA, KOHyca, miuomanb chepsl u e€ yacteir. [lomobOue B
npoctpanctBe. OTHOIIEHHE 00BEMOB, TUTOIIACH TOBEpXHOCTEH o100HEBIX uryp. [IpeodbpazoBanue
nonobusi, roMoTeTus. PemieHue 3agady Ha IJIOCKOCTH C HCIHOJIB30BAaHUEM CTEPEOMETPHUECKUX
METO/JI0B.

[TocTpoenue ceueHnit MHOTOTPAHHUKOB U TeJl BPAILEHUS: CeUeHUs [UIMHAPA (TMapalljieIbHO U
MEPIEHIUKYJIIPHO OCH), CEYEHHUs KOHyca (MmapajuielbHble OCHOBAHHUIO M MPOXOJSIIME uepe3
BEpIIMHY), CEYECHUS IIapa, METOJbl MOCTPOCHHS CEYEHHUIl: METOJ CIEAOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepauuu HajJ BEeKTOpaMU. BeKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOXKeHUs. [IpsMoyronpHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. PasznmokeHue Bekropa mo 0Oasucy. KoopanHaTHO-BEKTOPHBIM METON IpH
pELICHNN T€OMETPUUYECKUX 3a/1a4.

JIBHKeHUs B IPOCTPAHCTBE

JiBrxeHus mpoctpancTBa. OtoOpaxkeHus. J[BuxkeHus u paBeHcTBO ¢uryp. OOmme cBoicTBa
JIBW>KEHUW. BuIpl NBWKEHUI: TapauieNIbHbI MEPEHOC, IEHTpalbHAsl CUMMETpUS, 3€pKajibHas
CUMMETpHs, TOBOPOT BOKPYT npsmMoil. [IpeoOpazoBanus nogodus. [lpsmas u chepa Ditnepa.
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ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O KYPCA «'EOMETPHUA»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH IPAKIAHCKOHN MO3UIIUN 00YJAFOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHIMCKOro oOIIecTBa, MPEACTaBICHUE O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABJICHHM, MPOLIEYp TPAKIaHCKOro 0011ecTBa (BEIOOPHI, OIIPOCHI U APYroe),
YMEHHE B3aMMOJICICTBOBATh C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUHM C UX (DYHKUUAMU U
Ha3HA4YCHHEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUICKON TPa)KTaHCKOW HMICHTUYHOCTH, YBOKEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHMCKON MAaTeMaTHK{, IIEHHOCTHOE OTHOUIEHHE K JIOCTUXKEHHUSAM POCCHMCKUX
MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKON IKOJIbI, UCIIOIb30BAHUE 3TUX JTIOCTUKEHUHN B IPYTUX
HayKax, TEXHOJIOTHSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCUIUCKOro Haponaa, cPOPpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO IMOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JIOCTHKEHUN HAYKU
U JAESITETbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO OYIYIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

3CTETUYECKOE OTHOILLIECHUE K MHPY, BKJIKOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lad, pPEMICHUH, pacCyXIECHUH, BOCHPHHUMYHUBOCTH K MATEMATHYECKUM AacCICKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3zn4yeckoe BocIUTAHUE:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECaX 3JJ0POBOTO U
0e30MmacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO (370POBOE MUTAHHE,
cOanmaHCHUPOBAHHBINA PEXUM 3aHSATHI U OTJbIXA, peryisipHas puandeckas akTUBHOCTD), (PU3HUECKOe
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEIIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIO0US, MHTEpEC K pa3IudHbIM chepam
npodeccHoHaNbHON NeATeIbHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBEpIIIATh OCO3HAHHBIN BHIOOp OyyIIel Mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3ZHCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacCTHIO B PEIICHUM MPAKTHYECKUX 3aad
MaTeMaTUYeCKOW HalpaBIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYIbTYpbl, TOHUMaHHE BIUSHUS  COIHMAIBHO-
SKOHOMUYECKHUX TMPOIECCOB HAa COCTOSHHE TPHUPOJHOM W COLUAIBHON Cpefbl, OCO3HAHHE
rI100aTBFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHNE MaTeMaTHUYeCKHUX
3HAHUU 7151 pelIeHUs 3a/1ad B 00JIaCTH OKPY’KAIOIICH Cpefibl, TUITAHUPOBAHUE MOCTYIIKOB M OLIEHKH
MX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOM MPAKTHKHW, TOHUMAaHHE MaTeMaTUUECKOW HAyKH Kak c(ephl YermoBeueCcKon
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl pa3BUTHSI LIMBUIIM3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKH W MaTeMaTHYeCKON KYIbTypOll Kak CpPEACTBOM TIO3HAHHUSI MHpPa, TOTOBHOCTH
OCYHIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ITEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI
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Ilo3naBaTebHBIE YHHBeEPCAJIbHBbIE YUeOHbIe e CTBUS

ba3oBble Jlornueckue AeicTBHA:

BBISIBJISTH W XapaKTepU30BaTh CYIICCTBCHHBIC NPH3HAKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXIy MOHATUAMU, (POPMYIUPOBATH ONPEACICHUS MOHITUH, YCTAHABIIUBATD
CYIIECTBCHHBI MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS JJsi OOOOIICHUS W CPABHCHUS, KPUTECPUHU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBaTH M TPEeOOpPA3OBLIBATH CYKICHUS: YTBEPAUTCIbHBIC H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TPOTUBOpEYHs B (akrax,
JAaHHBIX, HAOMIOICHUSX U YTBEPKJICHUSAX, MPEJiaraTb KPUTEPUH JJIs1 BBISIBJICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUCHUM, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOANUTH CAMOCTOSATENBHO JOKA3aTEeIbCTBA MaTeMaTHUYECKUX YTBEPKACHUN (IpsIMbIEe U OT
MIPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIIHMIO, IPUBOIUTE MPUMEPHI H KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CrIoco0 perieHust y9eOHOH 3amaun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHHS,
BBIOMpaTh HanboJIee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbCKue AeiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA, (HOPMYyIHUPOBATH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOIeMy, YCTaHABIMBAaTh HMCKOMOE | JIaHHOE,
(dbopMHUpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCcKOro oOOBEeKTa, SBJICHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBJICHUSIMHU, ITPOLIECCAMH;

CaMOCTOSITENIbHO (POpPMYIUpPOBaTH OOOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUs, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTh TOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIBUTATH MPEITIOIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHDOPMALIMU, JAHHBIX, HEOOXOJUMBIX NJIsi OTBETAa Ha BOIPOC W s
perieHus 3a1a4u;

BBEIOMpaTh  HMH(POpPMAIMIO W3  UCTOYHUKOB  Pa3NUYHBIX  THUIOB, AaHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS;

CTPYKTYypUPOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B Pa3NUYHBIX (opMaxX, UILTFOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE yHUBepcaibHble YueOHbIe 1elicTBUSA

Oo0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMU U IEISIMH
O6HI€HI/I5[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/ISI B YCTHI)IX U MMCBMCHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PeIIeHUs 3ajau, KOMMEHTHPOBATh MOTYyYCHHBINA Pe3yIbTarT;

B XOj€ OOCYXICHHS 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXTaeMOH TEMbI, MPOOJIEMBI,
pemaeMoil 3aauM, BBICKA3bIBATh HJIEH, HAIEJICHHbIE HAa TOUCK pEUIEHHS, COIMOCTABIATH CBOU
CYXACHHSI C CYKICHHSIMH JIPYyIrMX YYaCTHUKOB JAMajora, oOHapyXHUBaTh pa3jiMuhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;
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MPEACTABIATh PE3yJbTaThl PEIIEHUS 3aJaud, HKCIEPUMEHTA, HUCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/1ay Mpe3eHTalud U 0COOEHHOCTEN
ayJIuTOPHHU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUS 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs € Y4ETOM
UMEIOINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTHPOBATH
BapHUaHTHI PEUICHUH C y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH IMO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh CIOCO0AMHM CAMONPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUs] MaTeMaTU4eCKON 3a/1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [P PEUICHMHM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE PE3yJbTaTa LIEIU U YCIOBHUSIM, OOBSCHATH NMPUUUHBI JOCTHKECHUS
WIA HEJOCTHXKEHHUS PE3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEIBHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW M WHAMBUAYAIbHOM pPabOTHI Mpu
peleHny y4eOHbIX 3a1a4, IPUHUMATh L1eJIb COBMECTHOH JesTeIbHOCTH, INIAHUPOBATh OPraHU3alnIo
COBMECTHOH pabOoTHI, paclpeiesisiTh BUIBI paOOT, JOTOBApUBATHCS, 00CYKIATh MPOIECC M PE3YIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBIIOIHATH CBOKO YaCTh PA0OTHI U KOOPIAMHUPOBATH CBOM JIEHCTBUS C IPYTUMU
YJIeHaMU KOMaHJbl, OLEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO ONEpHUPOBATh OCHOBHBIMU MOHSTHUSAMU CTEPEOMETPUU IpPH PEIICHUU 3a1ad U
MIPOBEJICHUU MaTeMaTUYECKUX PacCYKICHUM;

® IIPUMEHATh AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELICHUH T€OMETPUUYECKUX
3ajad4;

e iaccu(UUUPOBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATUSAMH, CBA3AHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY NMPSIMOU U IJIIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOIPaHHUKAMH;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpU3Ma, NHpaMuia,
NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo);

e iIaccu(pUUIMPOBATH MHOTOTPAaHHUKH, BBIOMpPAas OCHOBAaHUS Ui KJIaCCU(pUKALIUN;

e CBOOOJHO ONEPUPOBATH MOHATHSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

® BBINOJHATH MapajljieNbHOE, IIEHTPAJIbHOE M OPTOTOHAIBbHOE MPOEKTUPOBaHHE (UTYp Ha
IUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha MI0CKOCTH;
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CTPOUTH CEYCHHS] MHOTOTPAHHHUKOB PA3JIMYHBIMA METOJAMH, BBIOJHSITH (BBIHOCHBIC)
TJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BH]I CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOIIAJAM  TOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (TIpU3Ma, I[HPaMH[A),
TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYT,

CBOOO/IHO OTIEPUPOBATH MOHSATHUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, IIEHTP, OCh ¥ IIOCKOCTh CUMMETPHHU (PUTYPBI;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemarh 3aJa4d Ha JOKa3aTelbCTBO MAaTEMAaTUYCCKHX OTHOIICHUH H HaXOXKJICHHE
TCOMETPHUCCKUX BEIIMYUH, TPUMEHSSI H3BECTHBIC METOIbI IIPU PEIICHUN MaTEMAaTHICCKUX
3aJ1a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIIOXKHOCTH;

MPUMEHATh TPOCTEHIINE MPOrPpaMMHBIC CPEICTBA U IJICKTPOHHO-KOMMYHUKAIMOHHBIC
CHCTEMBI IIPY PEIICHUU CTEPEOMETPHYUCCKUX 3a]1a4;

W3BJICKATh, MPEOOPA30BBIBATE U MHTECPIIPETHPOBATh MHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

MPUMEHSTh TOJYYCHHBIC 3HAHUS Ha MPAKTUKE: CPABHUBATh M aHAIM3HPOBATH PEabHBIC
CUTYAIlUH, IPUMEHSITh NU3y4EHHBIC TIOHSATHSI B IIPOLIECCE MMOMCKA PEIICHHUSI MATEMaTHUECKU
chopMyITMPOBAHHOH MTPOOIIEMBI, MOJISTHPOBATH PEAbHBIC CUTYAIIUH Ha S3BIKE TEOMETPUH,
WCCIIEZIOBAaTh TMOCTPOCHHBIC MOJICNIM C WCIIOJIb30BAHUEM T'€OMETPHUCCKUX TMOHATHH U
TEeopeM, ammapara ajareOpbl, pemaTh MPaKTUYCCKUE 3a7a9d, CBSI3aHHBIC ¢ HAXOXKICHHEM
TE€OMETPHUCCKUX BEITHYUH;

MMETh TIPEJICTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHUS TCOMETPHUH KaK COCTABHOW 4acTh
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kaacca o0ydaromuiicss HAy4YUTCS:

CBOOO/IHO OIEPUPOBATh MOHITUSMH, CBS3aHHBIMH C LWIMHAPHYECKOH, KOHUYECKOW H
cepryeckoil MOBEpXHOCTAMH, OOBSICHATH CHOCOOBI MOTyYCHUS;

OTIEpPUPOBATH TIOHSATHAMH, CBS3aHHBIMHA C TeJlaMH BpPAICHHS: IWIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpalleHus (LWIMHAP, KOHYC, chepa U map) U OOBSICHATH CIIOCOOBI
MOJTyYEeHHUs TeJl BPALCHHUS;

KJ1accu(UIIMPOBATh B3aMMHOE PACIIONOKEHHE CEPBI U TUIOCKOCTH;

BBIYUCIISATH BEIMYMHBI 2JIEMEHTOB MHOTOTPAaHHUKOB U TEJl BPAIICHHUs, 00EMBI U TIOIA TN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPALICHUS, TEOMETPUIECKHUX TEJ C IPUMEHEHUEM
hopmyu;

CBOOOJTHO OIEPHUPOBATH TOHSATHSAMH, CBSI3aHHBIMA C KOMOWHAITUSIMH TEJl BPALICHUS M
MHOTOI'PaHHUKOB: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy W ONUCAHHBI OKOJIO cepsl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK UJIH TEJIO BPAIIECHUS;

BBIUUCIISATH COOTHOIICHHS MEXTy TUTOIIAISIMHA TOBEPXHOCTEH 1 00BEMaMH TIOJOOHBIX TEIT;
n300pakaTh U3ydaeMble (QUTypBl, BHIIOIHSTH (BBIHOCHBIE) IIOCKHUE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BpaIlleHUS;
W3BIIEKaTh, HHTEPIIPETUPOBATh M MPEOOPa30BHIBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIlH HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPAMHAT;

pelaTh reOMeTpUUECKUe 331a4K Ha BBIYMCIICHHUE YTTIOB MEXTy MPSIMBIMH U TNIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSIHUNA OT TOYKH IO IJIOCKOCTH, B IEJIOM, Ha IPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOT'O METOJ1a MPH pEIICHNUH;
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e CcBOOOJHO ONEPUPOBATh MOHATHIMHU, CBA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHUIA;

® BBLINOJHATH H300paKEHUS MHOTOTPAHHUKOB M TeJ BpalleHHs MpU MapaiieIbHOM
MEpPEeHoCe, LIEHTPAIbHON CHUMMETpPHUH, 3€pPKaIbHONM CHUMMETPUHU, NPU MOBOPOTE BOKPYT
psIMOii, TpeoOpa3oBaHus MOA00HS;

® CTPOUTH CEYCHHS] MHOTOTPAHHUKOB M TEJl BpPALICHUs: CEUeHUS HMINHApa (TapaielbHo U
MEPIEeHIUKYIIPHO OCH), CEUYEHHs KOHyca (mapajulesibHble OCHOBAHUIO W IPOXOJSIINE
4yepes BEpIINHY), CEYEHUSI 11apa;

® CIIOJI30BAaTh METOJbl TOCTPOEHUS CEUYEHHiI: METOJ CIJEIOB, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MII0CKOCTH;

® JIOKa3bIBaTh T€OMETPUUYECKHE YTBEPKICHUS;

® T[PUMEHATH TreoMeTpuueckue (axkThl UId pEIIeHUs CTEePEeOMETPUYECKUX 3ajad,
MIPEIOJIaralouX HECKOJIbKO IIIaroB PEIICHUs, €CIU YCJIOBUSA NMPUMEHEHHUS 3aJaHbl B
SIBHOU W HEsIBHOU (hopme;

e pemarh 3aJayd Ha JIOKAa3aTEeJIbCTBO MAaTeMAaTUYECKUX OTHOLICHUH M HaxOXICHHE
r€OMETPUUYECKUX BEIUYUH;

® [IPUMEHATh IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IIPU
pELIEHNH CTEPEOMETPUUECKHUX 3a/1aY;

® [PUMEHSTH MOJIyYCHHbIE 3HAHUS HA NMPAKTHKE: CPAaBHUBATh, aHATM3UPOBATH U OLICHUBATH
pealibHbIe CUTYyalluH, MPUMEHSATh MU3y4YeHHbIC MOHSATUS, TEOPEMbI, CBOMCTBA B IMpoIlecce
[IOMCKA PpELICHUS MaTeMaTU4ecKu CQHOpPMYJIMPOBAHHON MpOOJIEMBl, MOJAEIUPOBATH
pealibHble CHUTYallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOSHHBIE MOJEIU C
HCIIOJIb30BAHUEM TIE€OMETPUYECKMX IOHATUNH M TEOpeM, amnmapara aiareOpbl, pelarb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHbIC C HAXOXKJIEHUEM I€OMETPHUYECKHUX BEIHUNH;

® UMETh IIPEICTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHUsS M€OMETPUHU KaK COCTaBHOW 4acTH
(dbyHIIaMeHTa pa3BUTHSI TEXHOJIOTHH.



,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

I[TPOTPAMME

KOJ’II/I'!GCTBO qacoB
Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kontpoabubie IIpakTnueckue
n/n MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 BBesieHHe B CTEPEOMETpHIO 23 1 https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-
B3anMHoe pacnoyiokeHue npsIMbIX 11/5a.pptx
2 5 boc aHpcme P 6 1 http://geometry2006.narod.ru/Lessons/10-
poctp 11/5b.pptx
N http://geometry2006.narod.ru/Lessons/10-
3 apaJIeIbHOCTD NPSIMBIX U 8 11/72.00tx
TUTOCKOCTEH B IMPOCTPAHCTBE 2=/ fa.ppix
TeprIeRAMKYIAPHOCTS TIPAMBIX 1 http://geometry2006.narod.ru/Lessons/10-
4 P Yp P 25 11/8b.pptx
IIJIOCKOCTCH B HpOCTpaHCTBe
http://geometry2006.narod.ru/Lessons/10-
5 VYTibl U pacCTOSIHUSA 16 1 11/16a.pptx
6 MHOrOrpaHHHKH 7 1 ETgZ.%%?TetrVZOOG.narod.ru/ Lessons/10-
v BeKTODEL B IPOCTPAHCTBE 12 http://geometry2006.narod.ru/Lessons/10-
11/9a.pptx
8 [ToBTOpenwue, 0600IIEHNE 1 5 )
CUCTECMaTHu3aluuAa 3HaHI/II71
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
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11 KVIACC

Ne KoanuectBo yacon

n HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (UG POBbIE)

/ KonTpoabubie IIpakTnueckue

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl

I padoThI padoThI
https://mathprofi.com/uploads/files/123
0_f 41 yu.a.-andrianov-

1 AHanuTu4eckas reoMeTpHs 15 1 analiticheskaya-
geometriya.pdf?key=d46ec6f93d13e70
fdbe9c794555554ed/

) [ToBTOpeHME, 0600IICHNE 1 15 1

cucTeMaTHU3alusd 3HaAaHUN

https://interneturok.ru/lesson/geometry/
9-klass/effektivnye-
kursy/mnogogranniki-vidy-
mnogogrannikov-ob-yom-chast-5-ob-
em-prizmy-i-piramidy-teorema-eylera-
3 OO0BEM MHOTOrpaHHUKA 17 1 dlya-
mnogogrannika?utm_source=yandex&
utm_medium=cpc&utm_campaign=72
136850&utm_content=14629084054&
utm_term=&yclid=1579696272333891

1743
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/lesson/6300/
conspect/22489/
IO/ M TTOBEPXHOCTH H OGHEMEL https://www.yaklass.r_u/p/_eqe/matemati
5 9 1 ka/ege-trenazher-profilnyi-uroven-

KpYyHIbIX Teit 6670658/prizma-piramida-tcilindr-



https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333

,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOV1 noanuncblo.

konus-shar-zadanie-2-6657368/re-

83cla73c-5¢39-4d8b-82h9-
ecb38c9de333

https://resh.edu.ru/subject/lesson/6297/

[TPOT'PAMME

6 Apmxetis > conspect/22282/
7 IToBTOpEHME, 0606H_ICHI:IC u 17
CUCTEeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102



https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/

,ﬂ,OKyMeHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

YYEBHO-METO/MYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
Maremaruka. ['eomerpusi: 10-11 — e kimaccel: yrioyOneHHbIH ypoBeHb: ydaeOHuK/JI. C.
Artanacsan, B. @. byry3os, C. b. Kagomues — M.: IIpocsemenue, 2023

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Martemaruka: anrebpa U Hadaja MaTeMaTUYeCKOro aHanusa, reomerpus. ['eomerpus:
10—11-e xmaccel : 0a30BBId M YIrIIyOJIEHHBIM YPOBHH @ METOAWYECKHE PEKOMEHIAIMU K
yueOnuky JI. C. Atanacsna, B. @. byry3osa, C. b. KanomuieBa u n1p. — Mocksa : [Ipocsenienue,
2023. — 38 c.

I'eomerpusa. Iloypounsie pazpabotku. 10—I11 kmaccel: y4ed. mocobue aJis
obmieoOpazosar. opranwu 3amuii / C. M. CaaksH, B. @. By Ty30oB. — M. : IIpo cBe menue, 2017.
— 2-e u3 M., nepepad. — 232 c. : ui.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://mathnet.spb.ru
http://www.problems.ru
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru



http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/
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JOKYMEHT NOAIMUCAH 3JEKTPOHHOHN NOANUCHIO

A HOJJIMHHOCTDb JOKYMEHTA HE HIOATBEPK/IEHA.
@ ITPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.
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