AHHOTALUSA
K pado4eil mporpamMmme no reoMeTpum

o Depnepanpubii 3akoH «O0 oOpazoBanuu B Poccuiickoii depepammu» ot 29 nexadps
2012r.N273-®3.

o depnepanbHBIi  TOCYIapCTBEHHBIH 00pa30BaTEIbHBIM CTaHIAPT CpeIHEro oOmIero
obOpasoBanHus 0,100peH pemerremM ot 12 aBrycta 2022 r. Ne 732

e depnepanbHas oOpazoBaTeabHast IporpamMma cpeHero oouiero oopasosanus (Y TBepkaeHa
npuka3zom Munnpocsenienus Poccun ot 18.05.2023 mox Ne 371)

e denepainpHas 0Opa3oBarelbHas mporpamma o npeamery «I'eomerpus»
o DenepanbHas pabouas mporpamma BocruTaHus (IIpuka3 MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®eneparmu ot 18.05.2023 Ne 372)

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX KypCOB Ha YpOBHE CpEIHEro O0OIIero
00pa3oBaHus, TaK KaKk 00€CIeYnBaeT BO3MOKHOCTh U3yUEHUs TUCIUILINH €CTECTBEHHO-HAYYHON
HAIPaBIEHHOCTH U TMPEAMETOB T'yMaHUTapHOro Hukia. [IoCKOJbKY JIOrMYeCKOe MBIIUICHUE,
dbopMupyemMoe TNpU HM3YyYEHHH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, MpH
JIOKA3aTeJIbCTBE TEOPEM M TOCTPOCHUH IIETIOYKH JIOTUYECKHX YTBEPXKICHUM TPHU PEIICHUU
FEOMETPUUYECKUX 3aJad, yYMEHHE BBIABUTaTh M OMNPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIONB3YIOTCSl TIPU PEIICHUH 3aJa4 €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH (PU3UUECKHX
3a/1au.

Ilenp ocBoeHus mporpaMmMbl yueOHoro kypca «I'eomerpusi» Ha yriayOJa€HHOM ypOBHE —
pa3BUTHE WHAUBUAYAIBHBIX CHOCOOHOCTEH OOYyJarouuxcsi MpU HM3YYCHHH TEOMETPUU, KakK
cocTaBlsitolIel mpeaMeTHON oOmactu «MaremaTuka U HHPOpMATHKa» Yepe3 obecrneueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCMOJb30BaHUS OoJiee TIIyOOKUX T€OMETPHUYECKHX 3HAHUU U
JeUCTBUM, CreU(UUHBIX T€OMETPUHU, U HEOOXOIWMBIX ISl YCIEIIHOTO MPO(ECCHOHAIBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJIB30BAaHUEM MaTEMAaTUKH.

Ha uzyuenue yue6HOro Kypca «'eoMeTpusi» Ha yriiyOIEHHOM ypoBHE oTBoaAUTCs 204 vaca:
B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Hezemio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NapalIebHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
IPSAMBIX, APAUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapamnenbHOe W LEHTpaJIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh INIOCKOCTEN: NapajljieibHbIE IIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, IPSMBbIE IApAJUICIbHBIE W IEPHEHIUKYISAPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIISIPHON IUIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp M HaKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsele yribl. CBOWMCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHuororpanHuKu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
YW HakKJIIOHHas Tpu3Mbl, OOKOBas W TMOJHas NOBEpXHOCTh mpu3Mbl. llapamnenenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX I'paHei
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMKJIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTadp, JOJEKAd AP U UKOCASP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomanas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
IpaMUbl, TEOpPEMa O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHHKE: CHMMETPHUS MapajuIe]ICUIEend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTh, KOHHYECKAsh MOBEPXHOCTh, ceprueckas
IOBEPXHOCTh, 00pa3ylolIMe NOBEpXHOCTE!. Tena BpaleHus: IMINHIP, KOHYC, yCeUEHHBINA KOHYC,
cdepa, map. B3aumHoe pacrnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHne Tl BpameHus Ha TIIOCKOCTH. Pa3BépTka nnnuHapa u konyca. Cummerpus cepsl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajjenenunena U cieactsus u3 Heé. OObEM NpsMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipusma, BoucaHHass B LWJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomaab chepel u e€ yacteil. [logobue B
npoctpactBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTtpoeHne ceyeHMH MHOTOIPAaHHUKOB U TeJl BpalleHMs: CEYEHHS IWIMHIpA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAJIbHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUAst ICTETUKY MATEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMAaHWE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
J100abHOTO XapaKTepa 3KOJIOTUYECKUX MpobiieM, OpueHTAIHsI Ha TPUMEHEHNE MaTEMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INIaHWPOBAHUE MIOCTYIKOB M OLICHKU
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAHABJIMBATh CYHIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMH, OCHOBAHHS JUIS OOOOLICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpEeYUs B (akrax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpATh cIIOCO0 pelieHus yueOHoil 3a1a4uu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/IbCKue 1eHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHMs, ((OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUHE, MpoOJIEeMy, YCTAaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IMpOIIEcca, a TAKKE BbIABUTATh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOIPOC U JJIS
peLIeHMs 3a]1a4u;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS];



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE el CTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTHpOBaTB HOJIyT-IeHHblﬁ pe3y.TILTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS] C CY)KICHUSMHU JPYrUX YYaCTHUKOB JUANOra, OOHApYKUBaTh pa3jiMuUe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4€TOM HOBOM MH(pOpMaLIHH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yiibTaTa pelieHus: MaTeMaTHUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATa IIEJIU U YCIOBUSIM, OOBACHATH TPUYUHBI JOCTHKECHUS
WIA HEJAOCTHXKEHHMS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OIICHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ HHBIE), BBIIIOJIHATH CBOIO YAaCTh paOOTHl M KOOPAWHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI TPOIYKT MO KPHUTEPHSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUTCS:



CBOOOJTHO ONIEPUPOBATh OCHOBHBIMU MOHATHSAMHU CTEPEOMETPUU MIPU PEIICHUH 33734 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
TEOMETPUYECKUX 3a7ay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONIOKEHHE PSAMBIX B IPOCTPAHCTBE, IUNIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HNOHATHSAMM, CBS3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXAY
IIPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOM U INIOCKOCTBIO;

CcBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C MHOI'OI'DaHHUKAMU;

CcBOOOJTHO PACHO3HABATH OCHOBHBIE BM/Jbl MHOIOI'PaHHMKOB (NIpH3Ma, HUpPaMUJA,
HpSMOYTOJIbHBIN Mapasienenunes, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PUKALIUH;
CBOOOJHO ONEpPUPOBATh IOHSTUSMH, CBS3aHHBIMM C CEUYEHHUEM MHOI'OIPaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH NapajljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MJI0CKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHHKOB Pa3IMYHBIMU METO/IaMH, BBIIOJHATH (BHIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHUY;
BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUPAMUIA),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pemiatb 3aJayd Ha JOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUNM U HAXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH, TPHUMEHSSA H3BECTHBIE METOABl IPU  PEIICHUHU
MaTE€MaTUYECKMX 3a/1a4 NOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

MIPUMEHSATH MPOCTEUIINE MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1aY;

U3BJIEKATh, TPEOOPa30BHIBATH U MHTEPIPETUPOBATH MH(OPMALIKIO O TPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMEHSATH ITOJIy4€HHbIE 3HAHUS HAa MPAKTHKE: CPAaBHUBATh M aHAJIM3UPOBATH PEAIbHBIC
CUTyallud, I[PUMEHATb U3Y4YCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA pELICHUs
MaTeMaTHYecKu c(HopMyTUpOBaHHON MPOOIEMBI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TE€OMETPHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penath NpakTUYECKue 3a/1a4H,
CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEJIIMYNH;

UMETb IPEACTABICHUs 00 OCHOBHBIX JTaNax pa3BUTHUs T€OMETPUM KaK COCTABHOM 4acTu
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCs:

CBOGOI[HO OIICPpHUPOBATH IMMOHATHAMU, CBA3AHHBIMHA C HHHHHHqueCKOﬁ, KOHHYECKOU U
chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CITOCOOBI MOTYyUCHNS,

ONncprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIAMHU BpPALICHUA: NHUIMHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTth Teja BpauleHus (LWIMHIP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
HOJIy4YEHHUs TeJl BpallleHus;

KJaccu(pUIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE CPEPhl U IIOCKOCTH;

BBIYUCIIATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpPALICHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMsI, TEOMETPUUECKUX Tesl C
IpUMEHEHHEM (OopMyII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM TE€J BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TelI;

n300pakaTh M3y4daemble (UTYpHI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PHUTYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALICHHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAIH HA/l BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

pemaTh TEeOMETpPHUYECKHE 33aJadll Ha BBIYHCICHHE YIJOB MEXAY NpPSIMBIMA H
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IBM)KEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUM;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuIeIbHOM
nepeHoce, EeHTPAIbHONM CUMMETPUH, 3€PKAIIbHOW CUMMETPHH, MPHU IOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYCHHSI MHOTOI'PAaHHUKOB U T€JI BpaIllEHHs: CeUeHUs IMINHpa (TapajuieIbHO
¥ TIEPIICHUKYISIPHO OCH), CEUEHUs KOHYca (MapasuieTbHbIe OCHOBAHHIO U MPOXO/ISIINE
yepes BEpIIMHY), CEUSHHUsI 11apa;

HCIIOJIb30BaTh METOJbl TMOCTPOEHUSI CEUEHUMH: METOJ CIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEpPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHATh TeOMETpHuYecKue (aKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
MPEIOIArafoIIuX HECKOJBKO IIaroB PEUICHHUs, €CII YCIOBUS PUMEHEHHS 33aJaHbl B
SIBHOW W HESIBHOU (hopMme;

pemarp 3amayd Ha JIOKA3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH W HaXOXKICHHE
reOMETPUYECKUX BEJIHYNH;

IPUMEHSATh IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IOPUMEHATh IOJIyYCHHbIE 3HAHUSA Ha MpaKTHKe: CPaBHMUBATh, AHAIM3MPOBATH U
OLICHUBATh PeabHbIE CUTYalluU, IPUMEHITh U3yYCHHbIEC TIOHATH, TEOPEMbI, CBOWCTBA
B IIpolecce IIOMCKAa PEUIeHHs MaTeMaTH4ecKu CcGOpPMYIMPOBAHHOW MPOOJIEMBI,
MOJICJIUPOBATh peallbHbIE CUTYALlUU HA S3bIKE T€OMETPUH, UCCIIEN0BATh MOCTPOECHHBIE



MOJIEJM C UCIOJB30BaHUEM T'€OMETPUUYECKUX MOHSITHIM U TEOpeM, almapara anreopsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKACHUEM M€OMETPUUECKUX BEIUYNH;
UMETh NPEACTAaBICHUS 00 OCHOBHBIX ATanax pa3BUTHs F€OMETPUU KaK COCTaBHOM 4acTu
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.
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