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MNOACHUTEJIBHASA 3ATINCKA

I'eomerpus siBiseTcst onHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro oOuiero oOpa3oBaHUs, TaK Kak
o0ecrieyrBaeT BO3MOXKHOCTh HW3Yy4YCHHs JAWCLUIUIMH €CTECTBCHHO-HAYYHOW HAampaBeHHOCTH M MPEIMETOB
TYMaHHTapHOTO UUKIA. [IOCKONBKY JOTHYEeCKOe MBIIUICHHE, (GOPMHpPYEMOe NpPH H3YYECHHUH OOydYaroIIMMUCS
HNOHATHHHBIX OCHOB T'€OMETPUH, IIPHU AOKA3aTEIbCTBE TEOPEM M IIOCTPOCHUH LIETIOYKHU JIOTHUECKUX YTBEPXKIACHHUH
OpU pelIeHUH TEeOMETPUYECKHUX 3aJad, YMEHHE BBIIBUTATh M ONPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCS NIPU PEIICHUH 33124 eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH (PU3MYECKUX 3a]ad.

Llenp ocBoeHust mporpammbl yueOHOro kypca «l'eomerpus» Ha YIriayOn€HHOM YpPOBHE — pa3BUTHE
MHIMBUAYAJIbHBIX CHOCOOHOCTEH OOy4aromuxcs HpU H3YyYEHHH I'€OMETPHUH, KaK COCTABISIOIIEH NIperIMETHOU
obmactn «Marematuka 1 MH(pOpMaTHKa» depe3 obOecredeHne BO3MOXHOCTH MPHOOPETEHUs] U WCIONb30BaHUS
Oonee TIIyOOKHX TEOMETPHUYECKHMX 3HAHWH M NEHCTBHUH, CHEIMU(PUYHBIX TEOMETPHH, W HEOOXOAWMBIX s
YCIIEIIHOTO MPO(eCCHOHAIBHOIO 00pa30BaHuUs, CBA3aHHOIO C HCIIOJIb30BAaHUEM MAaTEeMATHKH.

[lpuoputeTHEIMM  3aJadyaMH Kypca TEOMETpMH Ha YrIyOJIEHHOM YpOBHE, pACHIMPSIONMMH U
YCUJIMBAIOLIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCSL:

pacuIMpeHre NPeACTaBIeHUs O T'€OMETPUU KaK YacTH MHUPOBOW KyJIbTYpbl U (OPMHPOBAHHE OCO3HAHUS
B3aUMOCBSI3U TEOMETPUU C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHNE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEHIIMX MaTeMaTHYECKHX
MOJEIISIX, MO3BOJIIOIIMX ONWCHIBATh W HM3Y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIETO MHUpA, 3HAHUE IMOHATHHHOTO
anmapara 1o paszaeny «CrepeoMeTpus» yd4eOHOr0 Kypca reoMeTpuy;

(dbopMHupOBaHNEe YMEHHS BIIAJETh OCHOBHBIMH HOHSATHSMH O MPOCTPAHCTBEHHBIX (PUTYpax M UX OCHOBHBIMH
CBOWCTBaMH, 3HaHUE TeopeM, (OPMYN U YMEHUE HMX NPHUMEHSTh, YMEHHMSA AOKA3blBaTh TEOPEMbl M HAXOIUTh
HECTaH/apTHBIE CIIOCOOBI PELICHUS 3a/1aY;

(dopMHpOBaHNEe YMEHHS PACIO3HABATh Ha YepTekax, MOACISIX M B pealbHOM MHUpPE MHOTOI'PAHHHMKH M Tela
BpAIICHHUs, KOHCTPYHUPOBATh TEOMETPUIECKUE MOJIEIIH;

¢dbopMHpOBaHNE NOHUMAHHUSI BO3MOKHOCTH AKCHOMAaTHYECKOTO IIOCTPOCHMS MAaTeMaTHYeCKUX TEOpHH,
(hopMHUpOBaHUE MOHUMAHUS POJIM AKCHOMATHKH IIPY IPOBEICHNUH pacCyKICHUl;

(dbopMHpOBaHNE YMEHUS BIaIETh METOJAAMH JI0KA3aTeIbCTB U aJITOPUTMOB PEIICHHS, YMEHHS UX IPUMEHSTH,
NPOBOAMTH JOKA3aTENIbHBIC PACCYXKICHHUSA B XOIE PELICHUS] CTEPEOMETPUUYECKHX 3aad M 3a4a4 C NPaKTHICCKUM
cojgepkanueM, (OpPMHpPOBAHHE MPEICTABICHHUS O HEOOXOAWMOCTH JIOKA3aTENbCTB NPU  OOOCHOBAHHUU
MaTeMaTHYECKUX YTBEPIKICHUI U POJTM aKCHOMATHKH B IPOBEJICHUN JACAYKTUBHBIX PACCYKICHUH;

pasBUTHE M COBEPIICHCTBOBAHWE HMHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOYyYarOlIUXCS,
MO3HABATEJIbHON AKTHBHOCTH, HCCIEIOBATENbCKUX YMEHHUH, KPUTUYHOCTU MBIIUICHUS, HHTEpeca K H3yYCHHIO
TEOMETPHH;

dopMmupoBaHNe (QYHKIHOHAIBFHOH TPaMOTHOCTH, PEJICBAHTHOH TE€OMETPHU: YyMEHHsS pPaclo3HaBaTh
NPOSIBIICHUS] TEOMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEW B pEasIbHBIX KU3HEHHBIX CUTYalUsX U MPH
W3yYeHUU JpYyTuX Yy4eOHBIX MPEAMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIHMPOBAHMUS
peaTbHBIX CUTYallnii, UCCIIeIOBaHUS TOCTPOSHHBIX MOJIENEeH, HHTEPIPETAIMH MTOTYYeHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJZIepXKaTeNbHBIMU JMHUAMHU YueOHoro kypca «l'eomerpus» B 10—-11 kmaccax sBISOTCS:
«[IpsiMble ¥ MJIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tena BpaiieHus», «BeKTOpBl U KOOpPAMHATHL B
NPOCTPAHCTBEY, «/BHKEHUS B TPOCTPAHCTBEY.

Chopmymnupopannoe Bo ®I'OC COO TpeboBaHHE «yMETh OIEPUPOBATH MOHATHSAMHY, PEJICBAHTHBIMU
reoMeTpHH Ha yriayOonéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCSI KO BCEM COJAEPKATEIbHBIM JMHUSIM
yueOHOTro Kypca, a popMuUpoBaHUe TIOTHUECKUX YMEHHI pacipeelisieTcs: He TOJILKO M0 COoIepKaTeIbHBIM JIMHUSIM,
HO W 1o rogaM oOyuenus. CozuepkaHue oOpa3zoBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM OCBOCHHS
DenepanbHol pabodell MporpaMMel, paclpenesiéHHbIM 10 rojaM OOy4eHHUs, CTPYKTYPUPOBAHO TakuM 00pas3oM,
4yTOObl KO BCEM OCHOBHBIM, NPHHLUUIMAIBHBIM BOIpocaM oOydaromecs oOpamagiuch HEOTHOKPAaTHO. OTO
MO3BOJIIET OPTaHW30BaTh OBJAJICHHE T'C€OMETPHUUCCKHMMH TIOHSATHAMH W HaBBIKAMH IIOCIEIOBATENBHO H
NOCTYNATEIbHO, C COOMIOACHUEM MPUHLMIIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUs BKIIOYATh B OOILIYIO CHUCTEMY
TEeOMETPUUYECKUX MPEICTABICHUI 00YJalolMXcsl, paciiupss U yriayoinss e€, o0pasys mpouHble MHOXXECTBEHHBIC
CBSI3H.

[epexoxa kK M3y4EHHIO TEOMETPUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISCT:

co3nath ycnoBusa i AuddepeHumanuu oO0ydeHUs, MOCTPOCHMS WHAMBUAYaJIbHBIX 00pa3oBaTEIbHBIX
nporpaMM, o0ecneyuTb YriyOn€HHOe M3y4YeHHE TEOMETPHH KakK COCTaBIsloOmIed y4eOHOro mpenMmera
«Maremarukay,

MOATrOTOBUTH OOy4aromUMXCs K MPOAOCIDKCHUIO HW3y4YeHHsT MaTeMaTHKH ¢ yd€ToM BbIOOpa Oymyriei
npodeccun, odecreunBas IPeeMCTBEHHOCTh MEXLy OOIINM U MPOQecCHOHAEHBIM 00pa30BaHUEM.

Ha m3yuenue yuebHoro xypca «['eomerpus» Ha yriyOonéHHoM ypoBHe oTBoautcst 204 waca: B 10 kmacce —
102 vaca (3 uaca B Henenmo), B 11 kitacce — 102 yaca (3 yaca B HeEJi0).



COJEPKAHUE OBYYEHUSA

IIpsiMbIe ¥ JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE IIOHATHS CTepeoMeTpuH. Touka, IpsMas, IUIOCKOCTb, IIpocTpaHcTBO. IloHsATHE 00
AKCHOMaTHYECKOM MTOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIECTBHS U3 HUX.

B3aumnoe pacnonoxeHue npsiMBIX B IPOCTPAHCTBE: MEpECEKarOINecs, NapajuleIbHbIE U CKPEIMBAOLIHECS
npsiMble. [Ipu3HaKM CKpeIMBarOmUXCs NPsAMBIX. llapamiensHOCTh NMPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleibHble TMPAMbIE B MPOCTPAHCTBE, NMApaIEIbHOCTh TPEX MPSAMBIX, NAPAJUIETLHOCTh IPSIMON U MJIOCKOCTH.
[apannensHOe W LEHTpalbHOE MPOEKTHpPOBaHHE, H300paxkeHne ¢uryp. OCHOBHBIE CBOWCTBA MNapallieIbHOTO
npoekTupoBaHusl. M3o00paxkenue Gpuryp B napaieabHON NPOEKUUHU. YTIIbI C COHANPaBIEHHBIMU CTOPOHAMM, YTOJI
MEXIy MpsSMBIMH B NPOCTpaHCTBE. IlapammensHOCTh IUIOCKOCTEH: MapajieNbHBIE IUIOCKOCTH, CBOMCTBa
napaieNbHBIX TIockocTel. [IpocTeiime npocTpaHCTBeHHBIE (GUTYPHI Ha IUIOCKOCTH: TETPadap, Hapauleienure],
MOCTPOEHUE CEUEHUN.

IlepneHIUKyIApHOCTE MPSIMOM W IUIOCKOCTH: INEPHEHIUKYIAPHBIE IpPsIMBIE B IIPOCTPAHCTBE, MPSIMBIE
napajulIeiabHbIE U MEPIEHIUKYIIAPHBIE K INTOCKOCTH, MPU3HAK NEPIEHANKYISIPHOCTH IPSAMOI U IIIOCKOCTH, TEOpEMa
0 TMpsAMON MEepHEeHIUKYIApHON MiIockocTH. OpToroHanbHOE MpOeKTHpoBaHME. lleprneHAuKysp W HaKIOHHBIE:
paccTosHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 IUIOCKOCTH, NMPOEKIMs (UTyphl HA MIOCKOCTb.
[lepnenauKynIpHOCTh TJIOCKOCTEW: NPU3HAK MNEPHEeHAMKYSIPHOCTH JBYX IUIockocTed. Teopema o Tpéx
NEePIEeHANKYISAPAX.

Vriel B NPOCTPAHCTBE: Yrol MEXIy NOpSIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIM YroJjl, JIMHEWHBIA yroiu
JIBYTPAaHHOTO yria. TpéxrpaHHbII W MHOTOrpaHHble yriabl. CBOWCTBA INIOCKMX YIJIOB MHOTOTPAaHHOIO yTIa.
CBoiicTBa MJIOCKUX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO
yria.

MHororpaHHuK#n

Bunsl MHOrorpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yromnpHas npusma, mpsiMas U HAKJIOHHAas
npu3Mbl, OOKOBasi M IMOJHAs MOBEPXHOCTh MpU3MBIL. [lapamienenunesn, npsMOYTOJbHBIN MapajuieNieluIes U ero
cBoiicTBa. KpaTuaiilive myTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Diinepa. IIpocTpaHcTBeHHas: Teopema
IIudaropa. Iupamuma: N-yrompHas nupaMuaa, IpaBuibHas U yceuéHHas nmupamuasl. CBoiicTBa pédep u OOKOBBIX
rpaHeil IpaBWIBHOM nupamunbl. IIpaBuiibHbBIE MHOTOIpaHHHUKHU: IIPABWIbHAS NPHU3Ma U IPABWIbHAS NUPAMMIA,
OpaBUIIbHAS TPEyrojbHas MNUPaMuAa M TPaBWIbHBIN Terpasap, KyO. IlpencraBnenne o mOpaBUIIBHBIX
MHOTOTPAHHUKAX: OKTa3Ap, TOAEKA3AP U UKOCAIP.

Bbruucnenne 3j1eMEHTOB MHOTOTPAaHHUKOB: péOpa, quaroHanu, yrisl. [Inomans OOKOBOH MOBEPXHOCTH U
MIOJTHOM TIOBEPXHOCTH MPSIMOM MPHU3MBI, TIOLIAlb OCHOBaHH, TeOpeMa 0 OOKOBOH MOBEPXHOCTU MPSIMOM MPHU3MBI.
[Inomane ©0KOBOM TOBEPXHOCTH W TOBEPXHOCTH NPAaBUIHHOW MHPaMHIBI, T€OpEeMa O IUIOMAAA YCEYEHHOM
nmupaMubl.

CI/IMMeTpI/IH B IPOCTPaHCTBE. DneMeHThI CUMMETPHUU TIPAaBUJIIBHBIX MHOTOI'PAaHHUKOB. CI/IMMeTpI/ISI B
MIPABUJIBHOM MHOTOTPaHHHUKE: CHMMETPHs MapajUleNenunela, CUMMETPHs TNpaBWIBHBIX IPHU3M, CHUMMETPHS
MIPABUIILHONW MUPaMUBI.

BekTOphl H KOOPAMHATHI B IPOCTPAHCTBE

IloHsTHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI KOJIMHEAPHBIE,
COHAIIPaBJICHHBIE W TNPOTHUBOIIONIOKHO HAINpPaBICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOpaMMU:
CJIIO)KEHHE U BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha umncio. CBoicTBa
CIIOKEeHHA BeKTOpoB. CBOWCTBa YMHOXKEHHUS BeKTopa Ha uuncio. [loHsTHe komruiaHapHble BekTopbl. [Ipu3Hax
KOMIUIAaHApHOCTH TpEX BekTopoB. IlpaBumio mnapamnenenunena. Teopema O pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM BekTopaMm. lIpsaMoyrosibpHas cucremMa KoopauHaT B pocTpaHcTBe. KoopauHaTs! BekTopa. CBs3b
MEXJy KOOpJAMHATaMU BEKTOpa W KOOPJIWHATAMHU TOYEK. YTOI MeXIy Bekropamu. CKalspHOE MpOU3BEICHHE
BEKTOPOB.

ILTAHUPYEMBIE  PE3YJIBTATBI OCBOEHMSI YYEBHOI'O KYPCA  «I'EOMETPUS»
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknanckoe BocIMTAHHE:

c(OpPMHUPOBAHHOCTh TPAKIAHCKOM MO3MLIMU OOYYalOIIErocss Kak aKTUBHOIO M OTBETCTBEHHOI'O 4JICHA
POCCHICKOTO 00IIIeCTBa, MPEACTABICHNE O MaTEMAaTHUECKUX OCHOBAaX ()YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
ABJICHUH, TpPOLEAYp TPa’kIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE B3aMMOJICHCTBOBATH C
COLMAILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKUUSIMH U Ha3HAUCHUEM;

2) maTpuoTHYecKoe BOCIUTAHUE:



c(hOpMHUPOBAHHOCTh POCCUNMCKOM I'pakKJaHCKOH HIEHTUYHOCTH, YBaXKEHUS K IPOILIOMY M HAaCTOSILIEMY
pOCCHICKON MaTeMaTHKH, IIEHHOCTHOE OTHOUIEHHE K JTOCTHKEHHMSIM POCCHMCKMX MAaTeMaTHKOB U POCCHHCKOMN
MaTeMaTHYEeCKOH IIKOJIBI, MCIIOIb30BaHNE ITHX JOCTIKCHUH B APYTUX HAayKax, TEXHOJOTHAX, c(hepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IICHHOCTEH POCCHHMCKOro Hapona, c(hOpMHUPOBAaHHOCTb HPABCTBEHHOTO CO3HAHMS,
3THUYECKOI0 TOBEJEHMS, CBA3aHHOTO C MPAKTUUECKUM INPUMEHEHHEM JOCTI)KEHUH HAayKd U J1€ATEIbHOCTHIO
yu€HOro, 0OCO3HaHME JINYHOTO BKJIA/a B IOCTPOCHHUE YCTOHUUBOIO OyIyIIero;

4) 3cTeTHYecKOe BOCIIUTAHUE:

JCTETUYECKOE OTHOILICHHE K MHUpY, BKIIOYAs 3CTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a[a4, peleHUH, pacCcy>KIeHUH, BOCIPUUMUNBOCTS K MATEMATHYECKUM aCHEKTaM Pa3IMYHbIX BUAOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHMe:

c(OpMHPOBAHHOCTh YMEHHUS IPUMEHSATh MaTeMaTU4YecKue 3HaHMS B WHTEpecax 3J0pOBOTO M 0e30MmacHOro
o0pa3a *KU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3JOPOBBIO (310pOBOE NMUTaHUE, cOalaHCHPOBAHHBIN PEKUM
3aHATUH W OTHBIXa, peryisipHas (U3MUecKas AaKTUBHOCTB), (hU3KMUecKoe COBEPILIEHCTBOBAHME IPH 3aHSITHAX
CIIOPTUBHO-03/I0POBUTEIBHON JESITENBbHOCTHIO;

6) TpyAoBOe BOCIUTaHME:

TOTOBHOCTh K TpPYyLy, OCO3HAaHME ILIEHHOCTH TpYIOJOOWs, UHTEpeC K pasindHbiM  chepam
npodecCHOHANBHON NIESTEIBHOCTH, CBSI3aHHBIM C MaTeMaTHKOH W e€ MpUJIOKEHUSIMH, YMEHHE COBEpIIATh
OCO3HaHHBIA BBIOOp Oynymieil mpodeccruu M peann3oBBIBATH COOCTBEHHBIE XM3HEHHBIC IUIaHBI, TOTOBHOCTH H
CIOCOOHOCTh K MaTeMaTn4eckoMy 00pa30BaHMIO U CaMOOOPa30BaHMIO HA MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTD K
AKTUBHOMY YYaCTHIO B PELICHUH NPAKTUIECKUX 3a7ad MaTeMAaTUUECKON HAallPaBJICHHOCTH;

7) 3K0J10THYECKOE BOCTINTAHHUE:

c(OPMHUPOBAHHOCTh  JKOJOTMYECKOH KYJIbTYphl, IIOHHMMAaHHE BIMSHUSA COLHAJIbHO-3KOHOMHUYECKUX
NPOLIECCOB HA COCTOSHUE NMPUPOAHONW M COLUAIBbHON Cpefibl, 0CO3HAHKE TI00aJbHOT0 XapakTepa 3KOJIOTHYEeCKUX
npoOjeM, opueHTalusl Ha MPUMEHEHHE MaTeMaTHUeCKHX 3HAHUH Ui pelieHus 3ajad B O0JIACTH OKpY)Karollen
CpeJibl, INIAHUPOBAHUE TIOCTYNKOB M OLIEHKU MX BO3MOXHBIX HOCIEICTBUM JJI1 OKPYKAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
0OIIECTBECHHOW MPaKTUKH, TIOHUMAaHHE MaTeMaTHYeCKOH HayKH Kak c(epbl uelloBeYeCcKOH AesATeNbHOCTH, 3TaroB
e pa3BUTHS M 3HAYMMOCTH AJISI Pa3BUTHs LMBWIM3ALMM, OBJIAJACHUE SI3bIKOM MAaTEMAaTUKU M MaTeMaTH4ecKOu
KyJIBTYpPOil Kak CpeACTBOM IIO3HAHHMsS MHUPA, TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATENBCKYIO
ACATCIIBHOCTD MHAUBUAYAJIBHO U B I'PYIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbBIE YUeOHbIE AeiiCTBHS

Ba3oBble Joruveckne aeiicTBus:

BEISBIIATE M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKN MAaTEMATHUYECKUX OOBEKTOB, MOHATHIA, OTHOIICHH
MEXJy TOHATUSAMH, (OPMYJIUPOBATH OIPEICICHUS IOHATHH, YCTaHABIMBATh CYIICCTBEHHBIH IMPU3HAK
KITaCCH(UKAINH, OCHOBAHUS JIsl 0000IIEHNS U CPaBHEHUS, KPUTEPHUH TTPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYJIHPOBAaTH W TPeoOpa3OBBIBATh CYXKIACHUS: YTBEPAUTEIbHBIE W OTPHIIATENbHEIE,
eJIMHUYHBIC, YaCTHEIE U 00IIKe, YCIIOBHBIC,

BBIABJIATE MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBA3M U IIPOTHUBOPCYUSA B @aKTax, JaHHBIX,
HaAOIIOJICHHUSIX ¥ YTBEPKACHUSAX, MTpeIaraTh KPUTEPUH /ISl BBIABICHHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

ACJIaTh BBIBOABLI C HMCIIOJIb30BAHUCM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX W HHAYKTHUBHBIX YMOSaKJIIO‘IeHPlﬁ,
YMO3AKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENFHO JJOKAa3aTeNIhbCTBA MAaTEeMaTHYECKUX yTBEPXKIEHUH (TPSAMBbIE W OT IPOTHBHOTO),
BBICTpaMBaTh ApryMEHTAIMIO, TPUBOAUTH IIPUMEPHI U KOHTPIIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBO/JIBI,

BEIOMpaTh CIOCO0 pelneHrs ydeOHOW 3ajmadn (CpaBHHUBATh HECKOIBKO BAapHAHTOB pEIICHUs, BHIOWPATh
HauboJIee MOIXOASIINHN C YIETOM CaMOCTOSITETTLHO BEIICJICHHBIX KPUTEPHUER).

Ba3zoBble ucciienoBaTebCKHeE AeiiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEA0BATEIbCKHA HHCTPYMEHT TIIO3HAHUS, (OPMYIUPOBATH BOIPOCH,
(ukcupyomue TPOTHBOpPEUUe, NpOOJIEeMy, yCTaHABIMBATh WCKOMOE U JiaHHOe, (OpMHpOBATH THUIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMI0, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEJIHO — CIIAHMPOBAHHBIM  3KCIEPUMEHT, HMCCICIOBAaHME 110  YCTaHOBJICHHUIO
OCOOCHHOCTEW MAaTeMaTHYECKOTr0 OOBEKTa, SBICHUS, MPOIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TTPOLIECCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBaTH OOOOIIEHUS M BBIBOJBI 110 PE3yjIbTaTaM MPOBEAEHHOTO HAOJIOACHMS,
MCCJICIOBAHMS, OLIEHUBATh IOCTOBEPHOCTD MOJYUYEHHBIX PE3YyJIbTaTOB, BBIBOJAOB U 0000IICHHUH;



MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEIOIOKEHUS O €T0 Pa3BUTHU B
HOBBIX YCIIOBUSIX.
Pa6ora ¢ undopmanueii:
BBISIBIISITH JICUIUTH HHGOPMAIIUH, JTAHHBIX, HEOOXOMMBIX JIJIsl OTBETa HA BOIIPOC U JUISl PEIICHUS 3a/1a4H;
BEIOMpaTh WH(MOPMAIUI0 W3 HUCTOYHHWKOB pPa3jIMYHBIX THIIOB, aHAJIU3UPOBATh, CHUCTEMATH3UPOBATh H
UHTEPIPETUPOBATh MHPOPMAIIHUIO PA3IMYHBIX BUIIOB U (JOPM MPEICTABICHUS;
CTPYKTYpPUPOBATh HH()OPMAIIHIO, TIPEACTABIATH €€ B Pa3NUYHBIX (hopMax, WILTIOCTPUPOBATE TPaPUIECKH;
OIICHUBATh HAIEKHOCTh HH(POPMAIIUHU TI0 CAMOCTOSTEIBHO CPOPMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHbIE YHUBEpPCATbHBIE YUeOHbIE AeiicTBUSA

Oouenue:

BOCIIPUHUMATh U (hOPMYJIMPOBATh CYXKIECHUS B COOTBETCTBUU C YCIIOBUSIMHU U IEISIMH OOIICHHS, SICHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMUCHMEHHBIX TEKCTAX, NaBaTh MOSCHEHUS IO XOIY
pelleHHs 331a9H, KOMMEHTUPOBATh TOTYYCHHBII pe3yibTarT;

B XOJIc 00CYKJIEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbI, TPOOJIEMBI, peliacMol 3a/1auu,
BBICKA3bIBaTh WJICH, HAICICHHBIC HAa TOUCK PEUICHHMS, COMOCTABIIATH CBOM CYXKICHHS C CYXICHHUSIMU APYTUX
YYaCTHUKOB JIMajora, OOHApyKWBaTh Pa3lIMuUe W CXOJACTBO MO3HIUH, B KOPpeKTHOH (opme (GHopMynupoBaTh
pa3HoTacHsl, CBOM BO3PaKEHUS;

MPENICTABNIATh PE3yJbTaThl PEIICHUS 3ajadd, SKCIEPUMEHTA, HMCCICIOBAHMS, MPOCKTa, CaMOCTOSITEILHO
BBIOUpATh (hOpMAT BHICTYIUICHUS ¢ YIETOM 3a]a4 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBIC YHMBepcaJbHbIe yieOHbIe AeliCTBUA

Camoopranusanms:

COCTaBJISATh IJIaH, AITOPUTM PELICHUS 3a1a41, BEIOMPATh CIIOCO0 PELICHUs C YIETOM UMEIOLIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh W KOPPEKTHPOBATh BApHAHTHl PEIICHUH C y4ETOM HOBOU
UHPOPMAITUH.

CaMOKOHTPO/Ib, SJMOIMOHAIbHBIN HHTEJIJICKT:

BJIaJ€Th HABBIKAMU MO3HABATEIbHOMN pedIeKCH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN M MBICTUTEIbHBIX
MPOIIECCOB, UX PE3YJILTATOB, BIAJAETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yiibTaTa pelieHHs
MaTeMaTHIeCKOM 3a71auM;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUM 3aJadd, BHOCUTb KOPPEKTHUBBEI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, JaHHBIX, HAWJCHHBIX OIIUOOK, BEISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjlbTaTa MLEIH W YCJIOBUSM, OOBSCHATh MPUYMHBI JOCTIDKCHHS WIH
HEIOCTMXKEHUS PEe3YyJIbTAaTOB ACATENbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MMOHUMATh W UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHANBUIYaJIbHON pabOTHI IPU PEIIEHNH yUeOHbIX
3a1ad4, NPUHAMATh ILeJb COBMECTHOM [ESTEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOH paboThl,
pacrpenensiTb BUABI PadOT, JOroBapHBATHCS, OOCYXXIaTh NpoLecc M pe3yiabTaT paboTbl, 0000LIaTh MHEHHS
HECKOJbKHX JIIOMICH;

y4acTBOBaTh B IPYMIIOBBIX GopMax paboTsl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD) U HHBIC),
BBINIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM ACHCTBHUS C IPYTUMH WICHAMH KOMAaH[bl, OLICHUBATH
Ka4eCcTBO CBOETO BKJIAJa B OOIIUIT MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBUSL.

INPEJMETHBIE PE3YJIbTATBI

K konity 10 kiracca oOydaroniuicss Hay4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPHH IMPH PEIICHHH 3a1a4 U MPOBEICHUH
MaTeMaTHYECKUX PACCYIKICHHI;

® [PUMEHSTH AKCHOMBI CTEPEOMETPUH U CJICICTBHUS U3 HUX TP PEIICHUH T€OMETPUYECKHX 337124,

e KiaccH(HUIMPOBATh B3aUMHOE PACIOJIOKCHUE TPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE,
OPSMBIX U TUTIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH IMOHATHSIMH, CBSI3aHHBIMK C YIJIAMH B INPOCTPAHCTBE: MEXKAY NPSIMBIMH B
MIPOCTPAHCTBE, MEKIY MPSAMOM U TIOCKOCTBIO;

e  CBOOOJIHO OMEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAHHUKAM;

e CBOOOJHO pacro3HaBaTh OCHOBHBbIC BHIBI MHOTOTPAHHHKOB (NpU3Ma, MUPAMHUIA, MPAMOYTOJIbHBIH
napaJuiesenuIies, Kyo);

e KIACCH(UIUPOBATH MHOTOTPAHHHUKH, BRIOMPAst OCHOBAHUS [T KJIaCCU(PHUKAIINY;

e  CBOOOJIHO OMEPHUPOBATH MOHATHIMU, CBI3aHHBIMHU C CEUCHHEM MHOTOTPAHHHKOB TIOCKOCTHIO;



BBINOJIHATh IApajlIeNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBHOE INPOEKTUPOBAHUE (PUIYp Ha IJIOCKOCTH,
BBITIOJTHATH N300paXkeHus1 PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUEHHSI MHOTOTPAaHHUKOB PAa3IUUYHBIMU METOAMH, BBITIONHATH (BHIHOCHBIE) IUIOCKUE YEPTEKU
13 PUCYHKOB IIPOCTHIX 00BbEMHBIX QUTYpP: BHI CBEPXY, COOKY, CHU3Y;

BBIYHUCIIITh IUIOLIAU ITOBEPXHOCTEH MHOIOTPaHHUKOB (NpHU3Ma, NMHUPaMUAA), TEOMETPUYECKUX Tel C
MpUMeHEeHHuEM (QOopMyIT;

CBOOOJHO ONEPUPOBATH NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CHUMMETPHH,
LIEHTP, OCh U IJIOCKOCTh CUMMETpUU GUTYPHI;

CBOOOHO OTNIEpUPOBATH MOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPJUHATAM B IPOCTPAHCTBE;
BBITIOJTHATH JACHCTBUS HAJl BEKTOPAMU;

pemiath 3aJaud Ha JO0Ka3aTelbCTBO MaTeMaTHYECKMX OTHOLICHWH M HaXOXIEHHE TeOMETPHUYECKUX
BEJIMYMH, TPUMEHSS W3BECTHBIC METOABI MPH PEUICHWH MAaTeMaTU4eCKUX 3ajad TMOBBIIICHHOTO W
BBICOKOI'O YPOBHSI CJI0KHOCTH;

IPUMEHSATh MPOCTEHIINE NMPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI IIPU
PELICHUN CTePEOMETPUIECKUX 3a1a4;

W3BJEKaTh, MpeoOpa3oBbIBATH M  WHTEPNPETHPOBaTH MHPOPMALUMI0 O  MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax 1 PUCYHKaX;

NPUMEHSATh TIONyYeHHbIE 3HAHMs Ha MPaKTHKE: CPAaBHUBATH M aHATU3UPOBATH peallbHBbIE CHUTYAIH,
NPUMEHATh M3YYEHHBIE MOHSATHSA B MpOILECCE MOWCKA PEUICHUS MaTeMaTHYeCKH CQOpMYITUPOBaHHON
npoOjeMbl, MOAEIUPOBATh pEajbHbIE CUTYyallMd Ha S3bIKE T€OMETPUH, HCCIEIOBaTh ITOCTPOCHHBIC
MOJIEIM C WHCTIOJIb30BAaHHEM T€OMEeTpPUYECKHMX TOHATHM W TeopeM, ammapara anreOpbl, pelaTh
IMMPAKTHUYCCKHUE 3ada4U, CBA3aHHBIC C HAXOXKJACHUEM I'COMETPUYCCKUX BEJINYNH;

UMETh NPENCTaBICHUsI 00 OCHOBHBIX 3Talax Pa3BUTHS I'€OMETPHUU KAaK COCTaBHOW yacTd (yHAaMEeHTa
Pa3BUTHS TEXHOJIOTHM.

K kon1y 11 kiacca oOydaroniuiicss HAyquTCs:

CBOOOJHO ONEPHPOBATH MOHATHSAMH, CBSI3aHHBIMU C IMJIMHAPUYECKOW, KOHHUUECKOW M CcepruecKor
MOBEPXHOCTIIMH, OOBSACHSTH CIIOCOOBI IMTOTYYCHUS;

OIIEepPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TeJIaMH BPALICHUS: HIUIMHAPOM, KOHYCOM, Cepoii U Iapom;
pacro3HaBaTh Tena BpaieHus (MMIHHAP, KOHYC, cdepa U map) U OOBSICHATH CHOCOOBI IMONy9IeHUS Tell
BpaLICHNUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE Cephl U IIOCKOCTH;

BBIYUCIISITH BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TeJl BpaIleHUs, OOBEMBI M  IUIOIAAU
MOBEPXHOCTEH MHOTOTPAaHHHUKOB U TE€J BPALICHUS, FTEOMETPUUYECKHX TEJI C IPUMEHEHNEM (popmy;
CBOOOJHO OTIEPHPOBAThH MOHSITHAMH, CBSI3aHHBIMU C KOMOMHAIMAMH TeJl BPAILICHUSI 1 MHOTOTPAaHHHUKOB:
MHOTOTPaHHUK, BIIMCAHHBIA B cepy U ONMHCaHHBIN OKOJO cdepsl, cepa, BOUCAHHAST B MHOTOTPAaHHUK
WY TEJIO BpalIeHUs;

BBIYHUCIISITH COOTHOLLICHHS MEKAY IJIOMAAsIMUA TIOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TET,;

n300paxaTh u3ydyaemble (UTYpbl, BBIIONHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYD: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TeJl BPAILCHHS;

U3BJEKaTh, HMHTEPIPETHPOBATh U  TPeoOpa3oBBIBATh  WHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpryecKux Qurypax, npeICTaBICHHYIO Ha YepPTeXax U PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTEPALIUH HaJl BEKTOPAMHU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPHMHAT;

pemarh reOMEeTPUYECKUE 3a/1a4H HA BEIYUCICHHE YTIIOB MEX/Y MPSIMBIMH M TJIOCKOCTSIMH, BBIYUCIICHHE
paccTosIHUI OT TOYKH A0 IJIOCKOCTH, B II€JIOM, HA MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METOoJIa MpH
peLIeHNY;

CBOOOJHO ONEpPHPOBATH MOHITHUSAMH, CBS3aHHBIMH C IBIKEHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,

BBIMIOJTHATh M300paKEHHsT MHOTOTPAHHUKOB W TeJ BpallleHWs IpH MapajulebHOM IepeHoce,
HEHTPAJIbHONH CHMMETPHH, 3epKaIbHOW CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSIMOM, NpeoOpa3oBaHus
moao0us;

CTPOWUTh CEUEHHS MHOTOTPAaHHMKOB MW TeNl BpAaIICHUS: CeYeHMs LWIMHApa (MapayieNbHO |
NEPIEHIUKYISIPHO OCH), CeUeHHs KOHyca (TapajielibHble OCHOBAHUIO M MPOXOSIIIE Yepe3 BEPLINHY),
ceueHus 11apa;

UCIIOJIE30BaTh METOJIbI TIOCTPOCHUSI CEUEHHIA: METOJ| CJIEJIOB, METOJ] BHYTPEHHETO IMPOCKTHPOBAHMUS,
METO/]] IEPEeHOCA CEKYIIeH TIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHHS;



NPUMEHSATh TeOMETpUUecKUue (aKThl JUIS PEIICHHs CTePeOMETPHUYECKHMX 3ajad, HpPEAIroaralonmx
HECKOJIBKO II1ar0B PEIICHUS, €CITH YCIIOBYSI MPUMEHEHUS 3a[aHbl B SIBHOW U HESIBHOH (opme;

pemaTh 3aJadyd Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUA M HaXOXJICHUE TEOMETPUUYCCKUX
BCJIMYWH;

MPUMEHATh TPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHUCTEMBI TPU pEHICHHU
CTEepEeOMETPHYIECKUX 3a/1aY;

MPUMEHATH TIONy9eHHBIC 3HAHWS Ha MPaKTHKe: CPaBHHWBATh, aHAIM3MPOBATH M OIEHWBATH peallbHBIC
CUTyaIlil, TPUMEHSTh W3YYCHHBIE TIIOHSTHS, TEOPEMBI, CBOIICTBA B MPOIIECCE TIOWCKA pPEIIeHUs
MaTeMaTH4YeCKu C(QOPMYITHPOBAHHON MPOOJIEMBI, MOJCIMPOBATh PEANbHBIC CHUTyallMd Ha S3bIKE
TEOMETPHH, HCCIENOBATh MOCTPOSHHBIE MOJAETH C HWCIOJIB30BAaHHEM TE€OMETPHYECKHX IOHITHHA W
TeopeM, ammapata amreOpsl, pemaTh NpaKTHYecKhue 3a7add, CBSA3aHHBIE C HAaXOXKICHHEM
TeOMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHUS 00 OCHOBHBIX ATAlax Pa3BUTHs T'€OMETPUU KaK COCTaBHOHM 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHM.

TEMATUYECKOE IIVIAHUPOBAHHUE

KoanuecTBO yacoB JJ1eKTPOHHBbIE
Ne HaumenoBanue pa3aesnoB (uudposbie)
n/n U TeM MPOrpaMMblI Bcero Kontpoabueie  Ipaktuieckue o0pa3oBaTeJibHbIE
padoThI padoTsI pecypeb
1 Brenenue B ctepeoMeTpuio 23 1
2 BzaumHoe pacnonoxeHue 6 1
MPSIMBIX B TPOCTPAHCTBE
3 HapaﬂnenvaOCTL MPSAMBIX U 8
IJIOCKOCTEH B IPOCTPAHCTBE
[TepnenauKyIApHOCTH
4 MIPSIMBIX U TUTOCKOCTEH B 25
MIPOCTPAHCTBE
5 YTIBI 1 paccTOSHUSA 16 1
6 MHoOTrorpaHHUKH 7 1
7 BexTopsl B ipocTpaHCcTBE 12
8 [loBTOpeHwue, 0606LueHIiIe u 5 5
CUCTEeMAaTH3alus 3HAHUH
OBLIEE KOJIMYECTBO YACOB 102 6 0
10 ITPOI'PAMME
INOYPOYHOE IINIAHUPOBAHUNE
Jara
Ne g})r?Ka Ha3zBanue tembl
ITo nnany ®dakT
1. OcHoBHBIE NTpaBHiIa H300paKEHUsI HA PUCYHKE IIOCKOCTH, 05.09
MapaJuIeTbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
2. [onsATHS CTEpEeOMETPUH: TOUKA, IPSIMAsi, INIOCKOCTh, IPOCTPAHCTBO. 08.09

OcCHOBHBIE MpaBUIIa U300paXKEHUS HA PUCYHKE TUIOCKOCTH,
MapaJuIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3. [ToHsTHS: IEpeceKaroIInuecs MIOCKOCTH, TEPECEKAIONIUECS MpsMasi | 08.09
TUIOCKOCTb; MOIYITPOCTPAHCTBO

4. [MonsTus: nepecekarommecs MIOCKOCTH, MEPECEKAIONIHECs MpsMast U 12.09
TUIOCKOCTb; MOJYIPOCTPAHCTBO

5. MHororpaHHUKH, H300pa’keHUe MPOCTEHIINX MPOCTPAHCTBEHHBIX 16.09

(buryp, HeCylIeCTBYIOIIMX 00BEKTOB




MHororpaHHUKH, H300pa)XeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIIHMX 00BEKTOB

16.09

~

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CJICACTBUA U3 HUX

19.09

oo

AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEeICTBUS U3 HUX

22.09

AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIeNCTBUS U3 HUX. CIIOCOOBI
3aJ]aHus MPSIMBIX | IDIOCKOCTEH B IpocTpaHcTBe. O003HAYCHHS
MPSIMBIX U TUIOCKOCTEH

22.09

10.

N3obpaxenne ceueHni MIpaMUIbI, Ky0a U IPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux péodpa. 3obpaxenne nepecedeHns NOTyIeHHBIX
TUIOCKOCTEH. PackpammBaHue MOCTPOCHHBIX CEUCHHI Pa3HBIMU
[[BETAMHU

26.09

11.

N3obpaxenne ceueHni MUpaMUIbI, Ky0a U IPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peopa. M3o0paxkeHne nepeceyeHus oayYCHHBIX
TUIOCKOCTEH. PackpanmBaHue MOCTPOCHHBIX CEUCHHI Pa3HBIMU
[[BETAMHU

29.09

12.

N3obpaxenne ceveHni MUpaMUIbl, Ky0a U IPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peopa. M3o0paxeHne nepeceyeHus oayYCHHBIX
TUIOCKOCTEH. PackpalmBaHue MOCTPOCHHBIX CEUCHHI Pa3HBIMU
[[BETAMHU

29.09

13.

N3obpaxenne ceueHni MUpaMUIbl, Ky0a U IPU3MBI, KOTOPBIE
MPOXOJAT uepes ux peopa. M3o0paxeHne nepeceyeHus MoayYCHHBIX
IJI0CKOCTEN. PackpammBanue NOCTPOCHHBIX CEUEHUN PA3HBIMU
I[BETaMU

03.10

14.

Mertoa ciaeoB JIsl MOCTPOCHUS CEUCHUMN

05.10

15.

Merton cnenoB ans nocTpoeHus ceueHuil. CBoiicTBa nepecevyeHuit
MPSIMBIX U INIOCKOCTEN

10.10

16.

Mertog cnenos st nocTpoeHus ceyeHuid. CBOMCTBa NepeceucHuit
IPSIMBIX U IUNIOCKOCTEN

13.10

17.

ITocTpoeHue ceueHuid B mupaMuze, Kyoe mo TpéM ToukaM Ha pEopax.
Co3aHne BBIHOCHBIX YEPTEXKEH U 3alKCh IIArOB MOCTPOCHUS

13.10

18.

ITocTtpoenue ceueHwuii B mupaMuze, Kyoe mo TpéM ToukaM Ha pEdpax.
Coznanne BHIHOCHBIX YepTeX el U 3alyCh aroB MOCTPOEHUS

17.10

19.

IMocTpoeHue ceueHuid B mupamMuze, Kyoe mo TpéM ToukaM Ha peopax.
Co3aHne BBIHOCHBIX YEPTEXKEH U 3alKCh IArOB MOCTPOCHUS

20.10

20.

ITocTpoeHue ceueHuit B mupamMuze, Kyoe o TpéM ToukaM Ha pEopax.
Coznanne BHIHOCHBIX YepTEXel U 3alKCh IaroB MOCTPOEHUS

20.10

21.

IToBTOpeHue manHumeTpun: Teopema 0 IpONOPLUUOHAIBHBIX
orpeskax. [lonoOue TpeyroJ-HUKOB

24.10

22.

[loBTOpeHue manumeTpun: Teopema MeHenas. PacueTsl B ceueHUIX
Ha BEIHOCHBIX uepTekax. McTtopus pa3BuTus IIaHUMETPUN U
CTEPEOMETPUHI

27.10

23.

KonTpoabHas padora Nel" Akcuomsl crepeomerpuu. Ceyenus'

27.10

24.

B3aumHoOe pacnonokeHue NpsiMbIX B IPOCTPAHCTBE.
CkpenuBaromyecs psMble. [Ipr3Haky CKpemyuBaomuxcs MpsIMbIX.
ITapajutenbHbIe IPSIMBIE B IPOCTPAHCTBE

07.11

25.

Teopema 0 cylIECTBOBAaHHU U €AMHCTBEHHOCTH MIPSIMOM
napauielbHOU JaHHOU MPsAMOil, MPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAallleH Ha JaHHOU NpsiMoil. Jlemma o
NePECeUCHNH apAJUICIbHBIX MPSIMBIX MJIOCKOCTBIO

10.11

26.

[TapannensHOCTB Tpex NpsMbIX. Teopema o TpEX mapaeIbHbIX
npsiMBIX. Teopema 0 CKpemMBarOINXCSI MPSIMBIX

10.11

217.

[TapannensHOE poekTupoBaHue. OCHOBHBIE CBOICTBA
napajieIbHOTO MpoeKTHpoBaHus. M300paxenue pasHbix Guryp B
NapauIeIbHON NPOEKINH

14.11

28.

LenTpanpHas mpoeKIus. YTOJI C COHAIPABICHHBIMU CTOPOHAMH.
Yros Mexay IpsIMbIMU

17.11

29.

33[[8,‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICA0OBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUECM NIPSMBIX B IPOCTPAHCTBE

17.11

30.

IToHsATHSA: NApAJIENBHOCTD NPSIMOM U IJIOCKOCTH B IPOCTPAHCTBE.

21.11




IIpu3Hak mapamienbHOCTH IPSIMOM 1 TIockocTh. CBOMCTBA
MapaieIbHOCTH MPSIMOM U MJIOCKOCTH

31. T'eomeTprueckue 3a1auu Ha BHIYUCICHHUE U JOKA3aTEIbCTBO, 2411
CBSI3aHHBIC C MTaPAIIETbHOCTHIO PSMBIX U INIOCKOCTEH B
POCTPAHCTBE

32. IlocTpoenue ceueHust, MPOXOASAIIEr0O Yepe3 NaHHYIO MPSIMYIO Ha 2411
YEpTEKE U NapaJUIeNbHOrO Apyrou npsimoil. Pacuér oTHomenuit

33. [TapaiensHas IPOEKIKs, IPUMEHEHHUE IS IOCTPOCHUS CCUCHUI 28.11
Kky0a u napamwienenumnena. CBOHCTBa napajuielenunena 1 Ipu3Mbl

34. [NapannensHble miockocTy. [Ipu3Haky napannenbHOCTH ABYX 01.12
TNIOCKOCTEN

35. Teopema 0 mapaieIbHOCTH M €IUHCTBEHHOCTH IIIIOCKOCTH, 01.12
NPOXOJIAIIEH uepe3 TOUKY, He MPUHAJISKAIIYIO TAHHOH MIOCKOCTH
U CJIEJICTBUS U3 HEE

36. CBoiicTBa MapajjieIbHBIX IIOCKOCTEH: O HapaICIbHOCTH IIPSIMBIX 05.12
HepecedeHNs TIPH IePEeCceUeHNH ABYX MapajIeIbHBIX INIOCKOCTEH
TpeTher

37. CBoiicTBa MapauIeNbHBIX IIOCKOCTEH: 00 OTpe3Kax mapanieabHbIX 08.12
HPSIMBIX, 3aKIFOYEHHBIX MEXy TTapaIeIbHBIMHU IUIOCKOCTSIMHE; O
HepeceueHNH MPSIMOH ¢ ABYyMs MapaIeIbHBIMHU INIOCKOCTSIMH

38. IMoBTopenue: Teopema [Mudaropa Ha mIOCKOCTH 08.12

39. IloBTOpEHKE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOIbHHUKA 12.12

40. CaoiicTBa Ky0a ¥ MPSMOYTOJIEHOTO Mapauiesienune ia 15.12

41. Brruncnenue uH 0Tpe3KOB B KyOe U MPSIMOYTOITEHOM 15.12
napajulesienunesie

42. IepnieHAuKyAApHOCTH NpsAMON U mockocTH. [Ipu3Hak 19.12
NEePIEeHANKYISIPHOCTH MPSIMOH U TFIOCKOCTH

43. [eprieHaMKYIAPHOCTH MPSAMOU U TockocTH. [Ipu3Hak 22.12
NEePIEHIUKYISIPHOCTH MPSIMOH U TMIIOCKOCTH

44, Teopema 0 cyIlIeCTBOBaHHU M €AMHCTBEHHOCTH IIPSIMOIA, 26.12
NpOXOAAIIeH Yepe3 TOUKY MPOCTPAHCTBA U MEPIECHINKYIIIPHOH K
TIOCKOCTH

45, I1nockocTH 1 neprneHAUKYISIpHbIE UM MPSIMble B MHOTOTPaHHUKAX 29.12

46. I110cKOCTH 1 NepNeHAUKYISIPHBIE UM MPSIMble B MHOTOTPaHHUKAX 29.12

47. [eprieraukynsp u HaknoHHas. [locTpoeHne nepneHanKyIsapa u3 09.01
TOYKH Ha TPSIMYIO

48. Iepnenaukynsp u HakinoHHas. [locTpoeHne nepneHanKynsapa u3 12.01
TOYKH Ha TPSMYIO

49, Teopema o TpEx neprieHANKYIsIpax (psiMasi 1 o0paTHasi) 12.01

50. Teopema o TpEx neprieHANKYIsipax (TpsiMasi U oOpaTHasi) 16.01

ol. YTroa MeXay CKpeuMBaIOIIUMUCS TPSIMBIMH 19.01

52. ITouck nepneHIuKyIApHBIX MPSIMBIX C TOMOIIIBIO 19.01
HEPIIEeHINKYIISIPHBIX INIOCKOCTEH

53. OpTOroHaJIbHOE MPOEKTHPOBAHUE 23.01

54, [loctpoenune ceueHmit Kyoa, IPU3MBI, PABUIIHHOHN MTUPAMHUIBI C 26.01
IIOMOILBI0 OPTOrOHAJILHOM NPOEKIIUA

95. Iloctpoenue ceuenmit kyoa, mpu3Mbl, MPABUIBHOMN MUPAMHUIBI C 26.01
HOMOIIIBIO OPTOTOHAIBHON MPOSKIINU

56. CHuMMeTpHs B TPOCTPAHCTBE OTHOCUTENBHO MIIOCKOCTH. ITnockoctn 30.01
CUMMETpPUH B MHOT'OTPaHHUKAX

57. [Tpu3Hak neprneHUKYISIPHOCTH MPSIMOM U TIIOCKOCTH KaK CIIe/ICTBHE 02.02
CUMMETPUH

58. IIpaBmiibHBIE MHOTOTpaHHUKH. Pacdér pacCcTOSAHUHN OT TOUKH J10 02.02
TUIOCKOCTH

59. [IpaBuiibHBIE MHOTOTPaHHUKH. PacdéT paccTOAHUI OT TOUKH J10 06.02
TUIOCKOCTH

60. Crioco0sI OMYCTHTD MEPIEHANKYJIISPHI: CAMMETPHS, CABHUT TOYKH T10 09.02
napaJyIeNbHON MPSIMOM

61. CIBUT 110 HeNapaJuIeIbHON NPAMOM, N3MEHEHUE pacCTOSTHUM 09.02




62. KonrtpoanHas padora Ne2 "B3zanmHoe pacno/ioskeHue NpsaMbIX U 13.02
IUIOCKOCTEl B mpocTpaHncTee"

63. IToBTOpEHME: Yoy MEXTy NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPHS 16.02
B IIPOM3BOJIEHOM TPEYTOJIEHUKE, TEOpeMa KOCHHYCOB

64. [ToBTOpEHME: YTrOJI MEXKITY CKPEIIUBAIOMUMHUCS MPSMBIMU B 16.02
NPOCTPAHCTBE

65. I'eomeTpuyeckrie METO b BEIUNCIEHUS YTIJIa MEXy NMPSIMBIMU B 20.02
MHOTOTpaHHUKaX

66. JIByrpannsiii yroi. CBOMCTBO JIMHEHHBIX YTIIOB JBYTPAHHOTO yIJId 23.02

67. IlepnenaukynspHble miockocTH. CBONCTBA B3aUMHO 23.02
HEePICHANKYJIISIPHBIX IIOCKOCTEH

68. [Mpu3Hak nepneHUKYISIPHOCTH TIOCKOCTEH; TeopeMa O MpsIMOi 27.02
HepeceueHHNs IBYX IUIOCKOCTEH MePIIeHINKYISPHBIX TPEThEi
TUIOCKOCTH

69. [TpssMoyTonbHBIN Mapasuieenune; Kyo; n3MepeHus, CBOHCTBa 01.03
IPSIMOYTOJIFHOTO MTapauIesIeIhIe 1a

70. TeopeMa 0 TMaroHaNy NPSMOYTOIBHOTO MapasuieNieuneaa u 01.03
CIEICTBHE U3 HEE

71. CrepeoMeTpruieckre U NpUKIaHbIe 3aJa9H, CBI3aHHBIE CO 05.03
B3aMMHBIM PACHOJIOKECHUEM IPSIMBIX M INIOCKOCTH

72. [ToBTOpEHME: CKPEMIMBAIOIINECS MPSIMbIE, TTApaJUIEIbHBIC TNTIOCKOCTH 08.03
B CTAQHJAPTHBIX MHOTOIPaHHUKAX

73. [Tapa mapamurenpHBIX IOCKOCTEH Ha CKPEIIMBAIOIINXCS MPSIMBIX, 08.03
PACCTOSIHUE MEK/Ty CKPEIIUBAIOIIMMHICS TIPSIMBIMHU B TIPOCTBIX
CHUTYaIHsX

74. Paccrosinue oT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 12.03
TIOCKOCTH

75. Brrunicnenue paccTOsSHII MEXIY CKPEITHBAIOIIUMUCS TPSIMBIMHA C 15.03
MOMOIIBIO MIEPIIECHANKYIISIPHON TIOCKOCTH

76. TpéxrpaHHbIi yroJ, HepaBEHCTBA sl TPEXTPaHHBIX YIriioB. Teopema 15.03
[Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIiia

77. DneMeHTHI chepruIecKoii rTeOMeTpHH: TeOAe3NIECKIe JINHUHU Ha 19.03
3emie

78. KontponbsHas pabota "Yrisl u paccrosiHus” 22.03

79. Cucremaru3zanus 3HaHU "MHOTOrpaHHUK U €TI0 JIEMEHTHI" 22.03

80. [Mupamua. Buner nupamu. [IpaBuneHas nupamuia 02.04

81. [Tpu3ma. [psimast u HakoHHas npu3MEL. [IpaBuibHas mpu3zMa 05.04

82. [psiMoii napajuienenune, MPsIMOYTOJIbHBIN Mapajuienenune, Kyo 05.04

83. Beinykiibie MHOTOTpanHuKH. Teopema Diinepa 09.04

84. Beimyxiisie MHOTOrpanHukH. Teopema Olinepa. [IpaBuiibHbIe 1 12.04
HOJIYTIPABUIIbHBIE MHOTOTPaHHUKH

85. KonTpoabhas padora Ne3'"MuororpanHuku' 12.04

86. IlonsiTve BeKTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE 16.04

87. CymMa BEKTOpOB 19.04

88. Pa3HOCTB BEKTOpOB 19.04

89. [IpaBuio mapaymienenumena 23.04

90. YMHOXEHHE BEKTOpa Ha YHCII0 26.04

91. Paznoxenue Bektropa 1o 6asucy Tpéx BEKTOPOB, HE JeKAIUX B 26.04
OJTHOH TJIOCKOCTH

92. CxasispHOE IPOU3BEACHHE 30.03

93. Berunciienne yriia MexJ1y BEKTOpaMH B TIPOCTPAHCTBE 03.05

94. [Ipocreiitume 331241 C BEKTOpaAMH 03.05

95. IIpocreiimue 3aaun ¢ BEKTOpAMH 07.05

96. IIpocreiimue 3aaun ¢ BEKTOpaMH 10.05

97. IIpocreiimue 3aa4n ¢ BEKTOPAMH 10.05

98. O0001IeHNe U crcTeMaTU3alHs 3HAHAN 14.05

99. O00011eHNe U crcTeMaTU3alMs 3HAHAN 17.05

100. HTorosasi KOHTpOJIbHAsI padoTa 17.05




101. Hrorosast KOHTpOJIbHAsI padoTa 21.05
102. O00011IeHNE U CUCTEMATH3ALMA 3HAHUI 24.05
103. O000111eHNE B CUCTEMATH3ALUA 3HAHUI 24.05




