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COJEP KXAHME OBYUYEHUA

10 KJIACC
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTh, IPOCTpaHCTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NMpsIMbIX B MPOCTPAHCTBE: MEpPECeKaroluecs, napaiielbHble U
CKpeluBaromuecs npsmeie. [Ipu3Haku ckpemuBammuxcs npsmbix. [lapaniensHoCTh NPAMBIX U
MJIOCKOCTEW B MPOCTPAHCTBE: MapasuielibHbIE MPSIMbIE B MPOCTPAHCTBE, MapalIeTbHOCTh TPEX
OpsIMBIX, MapajuIeNIbHOCTh  OpsIMOM M 1iockoctu. [lapamnenbHoe U HEHTpajbHOE
poeKTUpoBaHue, n3o0paxkenue ¢puryp. OCHOBHBIC CBOMCTBA MAPAILIEIBHOTO MPOSKTUPOBAHUSI.
Nzob6paxenue ¢puryp B napajuiebHOM MPOEKIUU. YTIIbI C COHAIIPaBICHHBIMU CTOPOHAMM, YTOJI
MCXKAY HOpsAMBIMU B IPOCTPAHCTBEC. HapaﬂﬂeJIBHOCTB IJIOCKOCTEH: napajiC/IbHbIC IIJIOCKOCTH,
CBOMCTBA MapaJIeIbHBIX MJIOCKOCTEH. [IpocTeiinme mpocTpaHCTBEHHBIE (DUTYPHI HA TUIOCKOCTH:
TeTpa’ap, Napajijieenune, IOCTPOCHUE CEUECHUN.

[lepnieHIUKYISIPHOCTD IPSMOM U IIJIOCKOCTU: IEPIEHAUKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE TapajulebHbIE U NEPHNEHAMKYJIPHBIE K IUIOCKOCTH, NPHU3HAK IEPIEHIUKYJISPHOCTH
OpsIMOH M IIJIOCKOCTH, TEOpeMa O MPSMON NEPIEHIUKYJSAPHOU IIIOCKOCTH. OpTOroHajabHOE
npoekTupoBanue. [lepneHnuMKyasp M HAKIOHHBIC: PACCTOSHUE OT TOYKM 1O IUIOCKOCTH,
paccTostHie OT MPSMOM 10 TIOCKOCTH, MPOEKLUs (PUTypsl HA TUIOCKOCTh. [lepreHanKynapHOCTb
IJIOCKOCTEM: TpHU3HAK MEPHEHIUKYJSIPHOCTH JBYX IUIOCKOCTeH. TeopemMa o0  Tpéx
NEPIEHIUKYIIApPaX.

VIu1bl B IPOCTPAHCTBE: YIOJ MEXKAY MPSMOM U IJIOCKOCTBIO, JBYTPAHHBIN YIOJI, IUHEHHBIN
yroi JABYIpaHHOro yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHsoro yria. CBONCTBa IJIOCKMX M JIBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buzbl MHOTOrpaHHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroiabHas npusma, npsimMas
U HAKJIOHHAs TPHU3MBI, OOKOBas W TIONHAs TIOBEPXHOCTh Npu3MEL. [lapamnenenumnen,
IOPSIMOYTOJIBHBIN TNapajulelienuIe]l U ero cBoicTBa. KpaTdaliime IyTH Ha MOBEPXHOCTU
MHororpanHuka. Teopema Ditnepa. IlpoctpanctBennas teopema I[ludaropa. [Mupamupa: n-
yroJjibHasi MUpaMuia, MpaBUiIbHAs U yceu€HHas nupaMmuabl. CBoiicTBa pédep u OOKOBBIX IpaHei
npaBWIbHOM nupaMubl. [IpaBuibHBIE MHOTOTPAaHHUKHU: IpaBWIbHAS MpU3Ma M IpaBUIIbHAs
nypamu/a, NpaBUiIbHas TpEyrojbHasi MUpaMuAa U IPaBUIbHBIN TeTpasp, KyO. [Ipencrasnenue o
IPAaBWJIBHBIX MHOTOTPaHHHUKAX: OKTa’p, 10AEKadIp U UKOCAIP.

Boruncnenue 35eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJIOIIAlb OCHOBAaHUM, TEOpeMa 0 GOKOBOM
MOBEPXHOCTU NpsiMOM mpu3mbl. [lnomans GOKOBON MOBEPXHOCTH M MOBEPXHOCTU NMPaBUILHON
NUPAMHU/IBI, TEOPEMA O IUIOIIAN YCEUEHHON TUPaMUIBI.

CuMMeTpusi B TMPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM TMPABUIBHBIX MHOTOTPAHHUKOB.
CuMmMeTpusi B TPAaBUILHOM MHOTOTPAHHUKE: CUMMETpPUS MapajUieenurena, CUMMETPUs
MPABWIbHBIX TPU3M, CHMMETPHS MPABUILHONU MUPAMHU/IBI.



BexkTOopbl M KOOPANHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABICHHBIE W IPOTHBOIMOJIO0XHO HAIPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CJIOKEHHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4uciio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS
BEKTOpa Ha 4nci1o. [lonsTne KoMIuianapHele BEKTOpHI. [ Ipru3Hak KOMIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O pPa3jOKEHWH BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema KoopaMHAT B npocTpaHcTBe. KoopauHaTtel Bektopa. CBsi3b
MEXIy KOOpJIWHAaTaMH BEKTOpa M KOOpPJIMHATaMM TOYEK. YTOJ MEXIy BekTopamu. CkalspHOe
IIPOU3BE/IEHNE BEKTOPOB.

11 KJIACC
Tesa BpalieHus

[ToHATHSA: UMIAMHOPUYECKAas MOBEPXHOCTh, KOHUYECKas IOBEPXHOCThb, cdepudeckas
MIOBEPXHOCTH, 00pa3yIoIIHe MOBEPXHOCTEN. Tena BpaeHus: THIHHP, KOHYC, yCEYEHHBINA KOHYC,
cdepa, map. B3anmHoe pacnonoxkenue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe.
N3o6paskenue Texn BpamieHus Ha IIockocTu. Pa3BépTka munmuHapa u Konyca. CuMMeTpust cepsl
U 1apa.

O06béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajenenunena 1 ciaeactsus u3 He€. OO0bEM NpsSAMOM M HAKIOHHOM NPHU3MBI, UIUHIPA,
nupamMuIbl 1 KoHyca. O0bEM mapa U mapoBOro CerMEHTa.

KomOuHanmuu Ten BpalleHuss M MHOrorpaHHukoB. lIlpu3ma, BmMcaHHas B IMJIMHJD,
onucaHHasg Okojio mwimHApa. [lepecedenne cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsbl MI0cKOCThI0. [IoHATHE MHOTOTrpaHHUKA, OITMCAHHOT'O OKOJIO cepsl, cephl, BHUCAHHON B
MHOTOTPaHHMK WJIM TEJIO BPALCHMUSL.

[Tnomanbs MOBEPXHOCTH LMIMHIpA, KOHYca, Iuomanb chepsl u e€ vacreil. Ilogobue B
npoctpancTtBe. OrHomeHWe O00BEMOB, TIUIOIMIANCH TOBEPXHOCTEH TOMOOHBIX  (uryp.
[IpeoOpa3oBanue nomodusi, romoreTus. PemieHue 3amay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnit MHOTOTPaHHUKOB M TEJI BPALLCHHS: CEUYSHMS LIMITMHIPA (TTapajlieIbHO
U MEPHEHAUKYISIPHO OCH), CEYEHHs] KOHyca (MapajjieibHble OCHOBAHUIO M MPOXOJAIINE Yepes
BEpIIMHY), CEYEHMs Ilapa, METObl MOCTPOECHUS CEYEHUI: METOJ| CJIEJ0B, METOJ BHYTPEHHETO
IIPOEKTHPOBAHMS, METO]I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu HaJl BEKTOpaMU. BEeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOKeHHs. IIpsMoyrosnbHas cucTemMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxkenue Bekropa mo 0aszucy. KoopanHaTHO-BEKTOPHBIM METOH IpU
peLICHUH T€OMETPHUYECKUX 3ajay.

JABMKeHHs B IPOCTPAHCTBE

JBwxenus npoctpancTBa. OToOpakeHus. J[BrxeHus u paBeHCTBO ¢puryp. O61ue cBoicTBa
JBWO>KEHUW. BUIbl NBUMKEHMI: MapajuiebHbI NEPEHOC, LEHTpPaJbHAsl CUMMETPHS, 3€pKajbHAs
CUMMETpHsL, IOBOPOT BOKPYT Mpsimoii. [IpeoOpazoBanus nogobust. [Ipsamas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJAYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHETI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTh ~ TPAXKJIAHCKOM TMO3MIMHU  OOydYarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHIICKOTO OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHHUH, NpPOLEAYyp TIpa)kJIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIHMAILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) naTPpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUHCKON TPaXKIAHCKOW HUIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY H
HACTOAILLEMY POCCHUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCUHUCKUX
MaTE€MaTHUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJbI, MCIIOJIB30BAHUE ITUX JOCTHKEHUN B
JIPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEM  POCCHHCKOrO  Hapoaa, C(HOpPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTI>KCHUM HAyKW W JESATEIbHOCTbIO YUYEHOIO, OCO3HAHHWE JIMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasi SCTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUU, PACCYKICHHI, BOCIPUUMYUBOCTh K MAaTEMaTHUYECKHM aCMeKTaM
Pa3IUYHBIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECAX 310POBOTO
u 0Oe3omacHOro o0Opasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas pusnueckas akTHBHOCTb),
bu3nYECKOe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIHHOCTHIO;

6) TpynoBoe BociuTaHUeE:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIIOOUsS, HHTEpEC K pa3udHbiM cepam
pohecCHOHANBbHOM AEsITeIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymield mnpodeccud U peanu30BbIBATH COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4YecKoMy O0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTHUYECKUX 3a7]a4 MaTeMaTHYeCKO HalpaBIeHHOCTH;

7) 3K0JI0ruYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh  AKOJIOTUYECKON KYyJIbTYpbl, I[OHUMAHUE BIMSHHUS COLHUAIbHO-
HSKOHOMHUYECKUX TPOILECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHON Cpelbl, OCO3HAHUE
[J100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPo0IieM, OpueHTAaIlHsl Ha TPUMEHEHNE MaTEMaTHYEeCKUX
3HAHWI IJIs1 pEIICHUs 3324 B 00J1aCTH OKpY KarOIIel cpebl, INTAHUPOBAHKUE TTOCTYIIKOB U OIEHKU
UX BO3MOYKHBIX TIOCJIC/ICTBUM JIJIs1 OKPY KAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMHPOBAHHOCTh ~ MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIECTBEHHOW MPaKTHKH, MOHMMaHWE MATeMaTUYECKOW HAyKH Kak chepsl
YEeJI0BEUECKOU JESITEIIbHOCTH, ATANOB €€ Pa3BUTH U 3HAYUMOCTH JUISl PA3BUTUS ITUBUIIU3AIINH,
OBJIaJICHUE S3bIKOM MAaTEeMAaTUKH U MaTeMaTUYECKOU KyJIbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA,
TOTOBHOCTbH OCYIIECTBIISATH MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U
B TpyTMIIe.



METAIIPEAMETHBIE PE3YJIbTATbI
IMo3naBaTe/bHBbIE YHHMBepPCAJIbHbIE YUeOHbIe AeiicTBUS

Bba3oBble 1oruyeckue aeiicTBus:

BBISIBISITh W XapaKTEPHU30BaTh CYIICCTBCHHBIC IPH3HAKM MaTeMaTHYeCKUX OOBEKTOB,
NOHATHH, OTHOWICHUH MEXAYy TOHATHAMH, (OpPMYyIHMpOBaTH ONpEACTCHUS  TOHSATHIA,
yCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(HUKALUK, OCHOBaHUS Ui OOOOICHHS U
CpaBHEHWUSI, KpUTEPHH ITPOBOIUMOTO aHAN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;

BBISIBJISITh MaTeMaTH4YeCKUEe 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpEYHs B (akTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKICHHUAX, TMpeniaraTb KPUTEPUU ISl BBISABICHHS
3aKOHOMEPHOCTEH 1 POTUBOPEUHH;

JIeNaTh BBIBOJBI C HCIIOJNB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUEHH 110 aHAIOTUH;

MIPOBOJIUTH CAMOCTOSITENTFHO JTIOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHHUH (TIPSIMBIE U OT
NPOTUBHOTO), BBICTPaWBaTh AapryMEHTALUIO, TPUBOAUTH MPUMEPBl H  KOHTPHPUMEPHI,
00OCHOBBIBATh COOCTBEHHBIE CYKIICHHS U BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus y4eOHOi 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BBIOMPATh HANOOJIEE TOIXOASAIINHA C YIETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciieqoBaTeIbcKue JeicTBUA:

MCTIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKHI MHCTPYMEHT TO3HAHUS, (HOpMyIupoBaTh
BOIIPOCHI, (DUKCHPYIOUIME TPOTHBOPEYHE, IMPOOJIeMy, YCTaHABIMBAaTh HCKOMOE M JaHHOE,
(GbopMHpOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

NPOBONUTH  CAMOCTOSATENFHO  CIUIAHMPOBAHHBIM ~ JKCIIEPUMEHT, HCCICAOBAaHHE IO
YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHSA, IMPOLECCa, BBISIBICHHIO
3aBUCHMOCTEH MEXIY OOBEKTaMU, SBICHUSIMH, IPOIIECCAMH;

CaMOCTOATENIBHO (POPMYJIMPOBATH 00OOIEHHSI M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOJICHNS, MICCIIEJOBAHNS, OIICHUBATH JOCTOBEPHOCTh MOIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB H
000011IeHHIT;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIIIONOKEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JIe(UIUTHI HHPOPMAIIUY, TAaHHBIX, HEOOXOUMBIX JJISi OTBETa HA BOIPOC U JUIS
pelIeHns 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO M3 HCTOYHMKOB  PA3JIMYHBIX THIIOB, AHAJIW3UPOBATh,
CHCTEeMaTH3HpPOBaTh M HWHTEPIPETUPOBATH HMHMOPMALMIO PA3IUYHBIX BHIOB U (HOpM
IPECTAaBICHHUS;

CTPYKTYpHPOBaTh HH(OPMALHIO, IPEACTABIATH €€ B PA3IMUHBIX (POpMax, WITIOCTPUPOBATh
rpaduvecKu;

OLICHMBATh HAAGKHOCTH HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBepcaabHble yueOHbIe AeiicTBUS

Oo0wmenue:

BOCIIPUHUMATh M (OPMYJIHUPOBATH CYKACHHUS B COOTBETCTBHU C YCIOBHSMH M IICISIMH
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NHCHhMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 10 X0y PEIICHHs 3a/1a41, KOMMEHTUPOBATH MOJTYYECHHBII pPe3yIbTaT;

B XO7€ 00CYXIEHHs 3a/laBaThb BOIIPOCHI MO CYIIECTBY OOCY>KAaeMOH TeMbl, poOIeMbl,
pemraeMoil 3a/aud, BBICKA3bIBATh WJICH, HAICIICHHBIE HA TOMCK PEUICHUS, COMOCTABIATH CBOU
CYXKJICHUS C CYKICHUSAMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapyXKMBaTh pPa3nyve U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU (hopMe GOpPMYITHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;



IIPEJICTaBIATh PE3yibTaThl PEIICHUs 3aJauyM, HKCIEPUMEHTa, HCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITENIEHO BBIOMPAaTh (POpMAT BBICTYIUIEHUS € YUETOM 3ajay MPE3EHTALUU U OCOOCHHOCTEN
ayJIuTOPUH.

PeryisiTuBHBbIe YHHBepcaJbHbIe y4eOHblIe AelicTBUS

Camoopranusanms:

COCTaBJIATh IUIAH, AJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIIOCOO pelIeHUs C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH U KOPPEKTHPOBATH
BapHaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIaJIeTh HaBbIKAMHU ITO3HABATENbHON pe(IeKCUN KaK OCO3HAHUS COBEPLIAEMbIX IEHCTBUN U
MBICIUTENIBHBIX IPOLECCOB, UX PE3YJITATOB, BIAJAECTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3yJbTara pelieHusl MaTeMaTUYecKol 3a1a4H;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTH IPH DPELIEHUU 3aJaul, BHOCUTh
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa L€ U YCIOBUAM, OOBACHATh IPUUUHBI JOCTHKEHUS
WIA HEJOCTIKCHHS pe3yJbTaTOB JEATEIbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OIECHKY
npuoOpPETEHHOMY OTBITY.

CoBMecTHas 1eSITeJIbHOCTDb:

MOHUMAaTh U UCHOJb30BATh NMPEUMYILECTBA KOMAHIHOW M MHIUBUAYabHONW pabOTHI MpH
pemieHnd y4deOHBIX 3a7ady, NPUHUMATH I€JIb COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHON paloOThl, pacmnpenessaTh BHIbI paboT, OroBapuBaThcs, 00CYKIAaTh
MIpoILIeCC U Pe3yabTaT paboThl, 000011aTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMMOBBIX Qopmax paboThl (0O0CY>KIAeHHs, OOMEH MHEHUH, «MO3TOBBIC
LITYPMbD» ¥ UHBIE), BBITTOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOU AEHCTBUSI C APYTUMU
YJIeHaMM KOMAaH[bl, OLIEHWBaTh KaueCTBO CBOET0 BKJIaJa B OOWIMI MPOAYKT MO KPUTEPUSM,
c(OpMyYIHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIBTATbBI
K koniy 10 kacca oOyyaronuiicss HayYuTCs:

CBOOOZHO ONEPUPOBATH OCHOBHBIMH MOHSATHAMH CTEPEOMETPUU TPU PEUICHUH 33134 |
NPOBEICHUN MaTEMAaTUYECKUX PaCcCyKIICHHIH;

HNPUMEHATh AKCHOMBI CTEPEOMETPHUH U CIEICTBUS M3 HUX MPH PELIICHUN T€OMETPUIECKUX 33/1a4;
KJaccu(UIMpPOBaTh B3aUMHOE pPACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMU C YTJIaMU B IPOCTPAHCTBE: MEKIY NPSIMBIMU B
IPOCTPAHCTBE, MEXIY MPSIMO U IMIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOIHO pacrio3HaBaTh OCHOBHBIC BU/IbI MHOTOIPAHHUKOB (IIPU3Ma, TUPAMH/IA, TPSIMOYTOJIbHBIH
napajuienienumne, Kyo);

KJIacCH(HUINPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JUIs KITacCH (UKL,

CBOOOJTHO OTIEPUPOBATH MOHATHIMM, CBSI3aHHBIMHU C CEUEHUEM MHOTOIPAaHHHKOB IIOCKOCTHIO;
BBINIOJHATh TIapajuIeNIbHOE, I[EHTPaJbHOE W OPTOTOHAIBHOE NPOEKTUpOBaHME (UTYp Ha
IUIOCKOCTB, BBITIOIHATH N300pakeHHst (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEYECHHUS] MHOTOTPAaHHUKOB PA3IMYHBIMA METOJAMHU, BBIOJIHATH (BBIHOCHBIC) TIOCKHUE
YEepTEeKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYD: BUI CBEpXY, COOKY, CHU3Y;

BBIYHCIIATH IUTOIIA M TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, TUpaMH/Ia), TEOMETPHUCCKHX TE
C MpUMEHeHueM hopmy;

CBOOOZHO ONEpHUPOBAaTh MOHATHUAMH: CHMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh M IIJIOCKOCTb
CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHH (DUTYPBI;



CBOOOZHO OINEpPUPOBATh MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH I€UCTBUS HaJl BEKTOPaMU;

pemars 3aJa4yd  Ha  JI0Ka3aTeJbCTBO MAaTEMATUYECKUX OTHOLIEHMH W HAXOXICHHE
F€OMETPUYECKUX BEIUUMH, IPUMEHSS U3BECTHBIE METO/IbI IIPY PEILIEHUH MAaTEMaTHUECKUX 3a]a4
MOBBILIEHHOI'O ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

IPUMEHSTh POCTEHIINE IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
IIPY PEIIEHUN CTEPEOMETPUUECKHX 3a]aY;

U3BJICKaTh, IPEOOPA30OBBIBATH M HHTEPIPETUPOBATH HH(POPMALUIO O TPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, npeCcTaBICHHYIO Ha YepTeKax U PUCYHKAX;

OPUMEHSATh T[IOJy4YEHHbIE 3HAaHUS Ha IMPaKTUKE: CpPaBHUBAaTh U aHAJIU3HPOBATh peajbHbIC
CUTyallud, NPUMEHATh HM3yYEHHBbIE MOHATHS B IPOLIECCE IIOUCKA PEIIEHUS MaTeMaTHYECKU
chOopMyIHPOBAHHONW TPOOIEMBI, MOJCIUPOBATh pPEATbHbIC CHUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I€OMETPUUYECKHX IOHATHH U TEOPEM,
anmnapara anreopsbl, pelarh MpakTUYECKUE 3a1a4H, CBSI3aHHbIE C HAXOKICHUEM I€OMETPUUECKHUX
BEJIMYNH;

UMETh IMpEeACTaBICHUs 00 OCHOBHBIX JTalax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM dacTu
(byHIaMeHTa pa3BUTHsI TEXHOJIOTHI.

K konmy 11 kiaacca oOyyarouiuiicss Hay4uTCs:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH, CBS3aHHBIMM C IWIMHAPUYECKOM, KOHMUYECKOW H
cepruiecKoil MOBEPXHOCTIMHU, OOBSICHATh CIIOCOOBI MOTYy4EHUS;

ONEpUPOBATH MOHATUSIMH, CBSI3aHHBIMM C TE€JIaMH BpAlllEHUs: LUIMHIPOM, KOHYCOM, chepoi u
11apoM;

pacro3HaBaTh Tela BpameHus (IHIHHp, KOHYC, cdepa U map) U 0OBSICHITH CIIOCOOBI IOTyYeHHS
TEJ BPAILCHHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONOXKEHHE CEPHI U TNIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeN BpalleHHs, O0BEMBI M IUIOLIAAU
MOBEPXHOCTEH MHOTOIPAaHHUKOB U T€JI BPaIlleHUs, FEOMETPUUECKUX TEJ C IPUMEHEHUEM (POpPMYJT;
CBOOOJTHO ONEpUPOBaTh MOHATHSAMM, CBS3aHHBIMM C KOMOMHAIMAMHU TeJ BpAIICHUsS U
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BITMCAHHBIA B c(epy M OMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPALICHMUS,

BBIYHUCIISAITH COOTHOIICHHUS MEXTy TUIOIIASIMH MTOBEPXHOCTEH 1 00bEMaMU TIOJJOOHBIX TEIT;
n300pakaTh HM3yyaemble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXU W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPAIICHUS;
U3BJIeKaTh, WHTEPHIPETUPOBATh M IPeoOpPa30BBIBATH HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTypax, NPEJCTABICHHYIO Ha YEPTEk,axX U PUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHATH ONEPALUU HaJl BEKTOPaMH;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOPAMHAT;

pelath reoMEeTpUYECKHE 33Jayd Ha BBIUMCICHHME YIJIOB MEXIY HNPSAMBIMU U IUIOCKOCTSIMH,
BBIUNCJICHUE PACCTOSHUW OT TOYKHM JO IUIOCKOCTH, B LEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/Ia NIPU PELICHUH;

CBOOOJTHO OIIEPUPOBATh MOHATUSAMH, CBI3aHHBIMU C IBUKEHHUEM B IPOCTPAHCTBE, 3HATh CBOICTBA
JIBHKCHU;

BBINOJIHATh M300paXK€HUS MHOTOTPAHHUKOB M TeNl BPALICHUs MPHU MapajuleIbHOM IEepeHoce,
LEHTPAIBHOW CUMMETPUH, 3€PKaJbHOM CHMMETPHM, IIPU IOBOPOTE BOKPYT IPSIMOI,
npeoOpa3oBaHus MO100US;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB M TEJl BpAILlEHUS: CEUEHUs LMIMHApa (MapajljiesibHO U
NEePHIEHIUKYJIIPHO OCH), CEYeHMs KOHyca (TMapajuleJbHble OCHOBAaHHMIO U IPOXOSIIUE Yepes
BEpILKHY ), CEUECHHUS 11apa;



UCIIOJIb30BAaTh  METOJbl IOCTPOCHUS CEYEHMH: METOJ]  CJIEI0B, METOJ BHYTPEHHEIO
POEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIlEH MITOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHUS;

OPUMEHSTh FeoMeTpruUecKre GaKkThl JUIsl peIICHHUs CTEPEOMETPUYECKHX 3a/1a4, PEIoIararomux
HECKOJIbKO IIaroB PEIICHHSI, €CIIN YCIOBUS MPUMEHEHUS 3a/1aHbI B IBHOW M HESBHOU (hopme;
pemaTb 3aJaud  Ha  JIOKA3aTEJbCTBO MATEMAaTHYECKUX OTHOIIEHMH M HaxOXJEHHUe
F€OMETPUUYECKUX BEJINYUH;

IPUMEHSTh IPOrPaMMHBIE CPEJICTBA U HJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI ITPU PELLICHUN
CTEpEOMETPUYECKHX 3a/1a4;

IOPUMEHSATh TOJIyYeHHbIE 3HAHHMS Ha IpaKTHKe: CpaBHUBATh, AHAJIW3UPOBAaTh M OLEHHUBATH
peanbHble CUTyalH, IPUMEHITh U3yUEHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA B IpoLiECcCe TOUCKA
pelIeHs] MaTeMaTHYecku c(hOpMyTUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PeasIbHbIE CUTYAIUH
Ha SI3bIKE€ T€OMETPUHU, UCCIIEI0BATh MOCTPOEHHBIE MOJIETHN C MCIIOIb30BAaHUEM I€OMETPHUYECKHUX
HNOHATUM M TeopeM, ammapaTa anreOpbl, pelarbh MpPaKTUYECKUE 3a/JadyM, CBA3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BEJINUMH;

UMETh Mpe/CTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUM KaK COCTAaBHOW 4YacTu
(dyHIaMeHTa pa3BUTHS TEXHOJIOT .

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
Ne HaumeHoBaHMe pa3/ieioB M TeM
n/n MPOrpaMMbl
1 BBenenue B crepeoMeTpHio
) B3anMHOe pacnonoxeHue npsMbIX B
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE
4 [lepneH UKy AIPHOCTD NMPSMBIX U
IJIOCKOCTEM B TPOCTPAHCTBE
5 VYIIBl ¥ pacCTOSHUS
6 MHororpaHHuKu
7 Bexkropsl B IpocTpaHcTBe
2 [ToBTOpEeHHE, 0600IICHNE U

CUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoaundyecTBo 4acoB

Bcero

23
6

25

16

12

102

KoHnTpoJabHbie
padoTbl

IIpakTnyeckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

11 KITACC

7

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

AHanuTuyeckasi reoMeTpus

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aLUA 3HAHUI

O0bEM MHOTOIpaHHUKA

Tena Bpamenus

[Tnomany moBEepXHOCTH U 0OBEMBI
KpPYTJIBIX TEJ

JIBuKeHUs

[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBo 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

JuekTpoHHbIe (MU pOBbLIEL)
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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