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INOACHUTEJBbHASA 3AIINCKA

['eometpusi siBisieTcss OOHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oO1mrero o6pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTb U3YUEHUS TUCIUTIIIUH
€CTECTBEHHO-HAYYHON HANpaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOTO IMKIIA.
[lockonbKy  JIorMUeckoe  MbIlIUIeHHE,  (opMUpyeMoe TpH  HU3YUYEHHUU
O0OyYarONIMMUCS MOHATUHHBIX OCHOB N'€OMETPHH, MPHU J0KA3aTEIHCTBE TEOPEM U
NOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTh M ONPOBEPraThb TUIOTE3bl HEMOCPEICTBEHHO
UCTIONIb3YIOTCSl TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaau.

Llens ocBoeHust mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE WHAUBHUAYAJIbHBIX CIOCOOHOCTEM 0O0ydYaromuxcs TMpu
U3y4eHUH T€OMETPHH, KaK COCTaBIAIONIECH MmpeaMeTHo obnactu «Maremartuka u
uHbpopMaTHKa»  dYepe3  obecrieyeHMe  BO3MOXKHOCTH  MpUOOpeTeHus U
UCIIONIb30BaHUsl Oojee THyOOKMX T€OMETPUYECKUX 3HAHUM U JCHCTBUH,
cnenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO MpOo(ecCHOHaIbHOTO
00pa30BaHMUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopuTeTHHIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciIpeHre MpeacTaBiIeHus 0 TEOMETPUU KaK YacTH MUPOBOU KYJIbTYpbl U
(dbopMHpoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPY>KAIOIITUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIIINX MAaTeMaTUYECKHX MOJENAX, MO3BOJIAIONIMX OMHUCHIBATH U H3Yy4yaTh
pa3HbIE SBJICHUS OKPYXKAIOUIEro MUpa, 3HAHUE MOHSITUIHOTO anmapara 1o pa3aeiy
«CtepeoMeTpusi» yueOHOTO Kypca FreOMETPUH;

dbopMHupoBaHHEe  yMEHHUS ~ BJAJE€Tb  OCHOBHBIMH  MOHSTHUSMH O
POCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX TPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAMUTD
HECTaHJApTHBIE CIIOCOOBI PEIIeHUs 3a/1a4;

dbopMHpoBaHUE YMEHUS Paclo3HaBaTh HA YEPTEKaxX, MOJEISIX U B peaIbHOM
MHUPE MHOTOIPAHHMKM M Tejla BpallleHHs,, KOHCTPYMPOBATh TIE€OMETPHUYECKHE
MOJIETIH;

dbopMHpoBaHKE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX Teopuid, (popmMupoBaHHE NMOHUMAHUS PO AKCMOMATHKH MPHU
NPOBEJIEHUU PACCYKICHUH;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
pElIeHHs, YMEHUSI WX MPUMEHSTh, MPOBOAMUTH JOKa3aTeJIbHbIE PACCYXKICHHUS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COZAECP>KaHUEM,
dbopMHpoBaHUE TMPEACTaBIEHUS O HEOOXOJUMOCTH JOKa3aTeIbCTB  IpHU



000CHOBaHUHU MAaTEMaTUYECKUX YTBEPXKICHUN U POJIM AKCUOMATHKHU B MPOBEJICHUU
JIEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX UM  TBOPYECKHX
crocoOHOCTe 00yYaronuxcsi, M03HABATEIbHON aKTUBHOCTU, MCCIIEOBATEIHCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHHUS, UHTEpEca K U3YUEHUIO0 T€OMETPHUH;

dbopmupoBaHre (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUSI Paclo3HaBaTh TMPOSBICHUS T'E€OMETPUUECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peaibHBIX >KHU3HEHHBIX CUTYaIlUSX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUS PpEaJbHBIX CHUTYallUid, HCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENeH,
MHTEPIPETALNU MTOJTYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBastorcs: «lIpsiMble H  TUIOCKOCTH B  MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BexkTtoppl ©  KoOpAMHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
NOHATUSMUY», PEIEBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM ypoBHE OOy4eHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIMHUSIM Yy4eOHOTo Kypca, a
dbopMHpOBaHUE JIOTMUYECKUX yMEHUN  pacrmpejiensercs He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSIM, HO U 10 Togam oOydenus. Coaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON paboueit
IpOrpaMMBbl, pacrlpeneia€HHbIM IO TofaM OOy4YeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCaM 00yYaromecs
oOpamaJiucb  HEOJHOKpPAaTHO. OTO  TO3BOJISIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMHU M HaBBIKaMU MOCJIEeI0BATENbHO U MOCTYNATEIbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN O0YyUaIOUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk M3y4EHUIO TEOMETPUHN HA YTIyOJEHHOM YPOBHE TO3BOJISIET:

co3gath ycnoBus qns  guddepeHunanuu  00ydeHHs,  TOCTPOCHHS
UHAUBUAYATBHBIX  00pa30BaTENbHBIX MpOrpamMM, OOECleyuTh yriyOnéHHOe
U3y4eHHe TeOMETPHUH KaK COCTaBIsitoIIel yueOHoro npeamera «MareMaTukay;

MOJIFOTOBUTHh OOYYAIOMIUXCS K TMPOAODKCHHIO H3YYEHUS MaTEeMaTUKH C
yu€ToM BBIOOpa Oynymie mpodeccun, obecrieuynBas NMPEEeMCTBEHHOCTb MEXKIY
o0muM 1 npodeccuoHaaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yuebGuHoro kypca «['eomerpus» Ha yriayOia€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kiracce — 102
gaca (3 yaca B HEJIeJIH0).



COJEPKXAHUE OBYYEHUA
10 KITIACC

IIpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMmHOe pacnofioKeHrne TMpsAMBIX B MPOCTPAHCTBE: IEpeceKaroluecs,
napajielibHble W CKpeluBaromuecs: mnpsmbie. [IpU3Haku CKpemuBarOmuXcs
npsaMbIX. [lapamienbHOCTh IPSIMBIX U NIJIOCKOCTEN B MIPOCTPAHCTBE: NapaJlIeIbHbIE
IOpsIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX MPSIMBIX, MAPATIIETBHOCTh IPSIMON
u 1uiockoctu. [lapamnensHoe W IEHTpallbHOE MPOECKTUPOBAHHE, H300paKeHUe
¢uryp. OcCHOBHBIE CBONCTBAa NapaJlJIENbHOrO MpoeKTUpoBaHUs. M300paxeHue
buryp B mapajyuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IPOCTpaHCTBE. [lapaienbHOCTh TIIOCKOCTEN: MapajliebHbIe
IJTIOCKOCTH, CBOMCTBA apajuieIbHbIX IIOCKOCTEM. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTyphl Ha IIJIOCKOCTH: TETpajap, MapajuieNenuIie],
OCTPOECHHUE CEYEHUM.

[leprieHIUKYISIPHOCTh NPSIMOIM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MNPSIMbIE MAPAJJIEIbHbIE W MEPHEHIUKYJSIPHBIE K IIJIOCKOCTH,
OPU3HAK MEPNEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TeopemMa O MpsSMOu
NEPHEHIUKYJIAPHON MJIOCKOCTH. OpTtoronansHoE IPOEKTUPOBAHHUE.
[leprieHIUKYNSp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TPOEKIus  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: TMPHU3HAK NEPHEHIUKYJISAPHOCTH  JIBYX
wiockocTel. Teopema o TpEX NEepHNEeHAUKYJIIApPaAX.

VYribl B OpOCTPAaHCTBE: Yrojl MEXAY NPsIMOM M TJIOCKOCTBIO, JBYTPaHHBII
yIoJl, JUHEWHBIA YroJl ABYTPAHHOrO yria. TpéxrpaHHbli 1 MHOTOTPAaHHbBIE YTJIBI.
CBoiicTBa IUIOCKHX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
IBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB U CHUHYCOB JIs
TPEXTPAHHOTO yrJa.

MHororpaHHuKHu

Buabsl MHOrorpaHHuKoOB, pa3BépTKa MHoOrorpanHuka. [Ipusma: n-yrosjbHas
npu3Ma, IpsaMas U HaKJIOHHAsl MPU3Mbl, OOKOBAsl U MOJIHAS TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJbHBIA — MapajUleeNUIIe]l M  €ro  CBOICTBA.
Kparyaiimine mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBennass Tteopema Iludaropa. I[lupamupa: n-yroinbHas HOUpaMHUiaa,
npaBwibHas W yceu€HHas mnupamunabl. CBoiicTBa pébep M OOKOBBIX TIpaHel
NpaBUJIbHONW NUpamMuibl. I[IpaBuiabHbIE MHOTOTPAHHUKH: NpaBUJIbHAS NpU3Ma U



npaBWIbHAs TUPaMHUAa, TpaBUIIbHAS TPEYroyiibHas TUPaMHUAa MU TMPABWIbHBIN
TeTpa’ap, KyO. IlperncraBieHne o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
J0JIeKadIp U UKOCAdIp.

Boluncienre 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiv, YIJIbL.
[Inomans OOKOBOW MMOBEPXHOCTH U TMOJHOMW TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM MUPaMUIbI,
TeopeMa O TUIOMIAAN YCEUEHHOM MUPAMU/IBI.

CummeTpuss B MPOCTPAHCTBE. OJIEMEHThl CHUMMETPUM  MPABHIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B MPaBUIBHOM MHOTOTPAHHHUKE: CUMMETPHS
napajuiesiennunena, CUMMETpPUsS TPaBHIbHBIX MPHU3M, CHMMETPHUS MPaBUIBLHON
NUPaMUIbI.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsiTHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOH BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIEHHbIE U IMPOTHUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[eliCTBUS ¢ BEKTOPAMHU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyio. CBoMcTBa ClOXKeHHST BEKTOpOB. CBONCTBA YMHOXKEHHSI BEKTOpa Ha YHUCIIO.
[lonsiTue KOMIUTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pa3loKEHWHW BEKTopa IO TpEM
HEKOMIUJIaHApHBIM ~ BekTopaM.  [IpsmoyroipHas  cuctemMa  KOOpAWMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpJIHMHATaMH BEKTOpa U
KOOpJIMHATAMU TOYEK. YTOI MexXIy Bekropamu. CKalspHOE MpOoU3BeIeHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUH 00YUaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHCKOro  oOIiecTBa,  MpeACTaBIE€HUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMeHHe
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C UX
GYyHKUMSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa]KAAHCKON HUJIEHTUYHOCTH, YBAXKEHHUS K
NPOIIOMY M HACTOSAIIEMY POCCHUHUCKOW MaTeMaTHWKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB M POCCUIMCKOM MaTEMaTUYECKON LIKOJbI,
UCIIOJIb30BAaHUE JTHX JOCTIDKEHMM B JPYTrUX HayKax, TEXHOJIOTHsX, chepax
HKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHUS, dTUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTHKEHUH HAayKM U JAESITebHOCTHIO YYEHOrO, OCO3HaHHE
JUYHOTO BKJIa/1a B MOCTPOCHHE YCTOMYMBOTO OYyAYIIEro;

4) acTeTHYeCKOE BOCTIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOUas 3CTETHKY MaTeMaTU4YeCKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7au, PEUICHUH, pacCy ICHHUN, BOCIPUUMYUBOCTh
K MaTeMaTUYeCKUM acTleKTaM pa3jIudHbIX BUIOB HCKYCCTBA;

5) puznveckoe BocMTaAHME:

cOPMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTHYeCKHue 3HaHUS B
MHTEpEecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3A0pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (PU3NYECKOe COBEPIICHCTBOBAHHE
IpU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON EATETbHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpYyHdy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpec K
paznuuyHbiM  chepaM  MPOPECCHOHANBHOM  JESITENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymeld mnpodeccur U pearru30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTreéMaTHuecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHNUE:

c(OPMHPOBAHHOCTh  JKOJOTMYECKOW KYyJIbTYpPhl, TOHMMAaHHE BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKHX TPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBLHOMN
Cpellbl, 0OCO3HaHUE TII00ANIBHOIO XapaKTepa SKOJIOTUYECKHUX MPOOIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKHX 3HaHUW JUIsl pelieHus 3ajad B 00JacTu
OKpY>Kaloled cpejpl, IUIAHWPOBAaHUE IMIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCIIEJICTBUM ISl OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOW  MPaKkTUKH, TOHWMaHUE
MaTEMaTUYECKON HayKd Kak c@epbl YelOBEUECKOW [eATeNbHOCTH, JTaloB e
pa3BUTHS W 3HAYUMOCTH Ui Pa3BUTHUS IMBUJIM3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOM KyJIbTYypOoll KakK CpeJCTBOM TO3HaHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIENOBATEIbCKYIO AESTEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTeabHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCcTBHUS

Ba3oBble Jjoruueckue geicTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC IMPH3HAKA MaTEeMaTHYEeCKUX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXIy TMOHATUAMH, (DOPMYIHpPOBATH
OTIpe/IeTICHUS TMOHATHH, yCTaHABIMBATH CYIIECTBCHHBIN NMPU3HAK KIIACCUPUKAIINH,
OCHOBaHUS JIJIsl 000OIIEHUS B CPaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAJIH3a,;

BOCTIpUHUMATh,  (OPMYIUPOBaTH H  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPIUTENBHBIC U OTPUIIATEIIBHBIE, SIUHUYHBIC, YACTHBIE M 00IINe, YCIOBHEIC,

BBISIBJISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TMPOTHBOPEUHS
B (haKkTax, JaHHBIX, HAONIOIECHUSX M YTBEP)KICHUSX, MpEIararb KPUTECPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TTPOTUBOPEUHA;

JeNlaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIFOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIBHO JI0OKA3aTEIhCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMBbIE ¥ OT MPOTUBHOTO), BEICTpAaUBaTh apTyMEHTAIINIO, IPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS M BHIBOJIBI;

BBIOMpaTh CIOCOO perieHus ydeOHOW 3anayd  (CpaBHHBATh HECKOJBKO
BAPWAHTOB  pEIICHHs, BBIOMpaTh Haumbolee MOAXOMANHMA C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKkye 1eMCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
bopMyIMpoBaTH  BOMPOCHl,  (QPUKCHPYIOUIME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO TMO3UIIUI0, MHEHHE;

POBOJUTH CAMOCTOSATENIbHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEI0BaHHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuueckoro o0beKTa, SIBJIeHUs, MpoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMU, SIBICHUSIMU, POIECCAMU;

CaMOCTOATENHEHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI IO PE3yJbTaTam
NPOBENEHHOTO  HAOMIO/IEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTAaTOB, BBIBOJIOB U 000OIIECHHUIA;

NPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakXKe BbIABUTATH
NPEINOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISITh J1€UIIUTH HHPOpPMALIMHU, JAHHBIX, HEOOXOAUMBIX IJi1 OTBETa Ha
BOTIPOC U JIJIsl PEIICHUS 3aa4H;

BbIOMpATh WH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh HMH(OPMAIUIO PA3IUYHBIX BUIOB U
dbopM npecTaBICHUS;

CTPYKTYpPUPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATh TpaduuecKi;

OLICHUBATh HaAEKHOCTh nHbOpMaLIH o CaMOCTOATENIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHBepCcaJbHbIEe YUeOHbIe AelCTBHS

OO0menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeJIsIMHA OOIIEHHUs, SCHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJYy PEIICHHS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIH pe3yJIbTar;

B X0JiIe 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKITaeMOMN TEMBI,
npoOJieMbl, pelIaeMo 3aJadd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha IOUCK
pelIeHus, COIOCTAaBIIATh CBOU CYXICHUSA C CYXICHUSAMH IPYTUX YYaCTHHKOB
nauasnora, oOHapy)XMBaTh Pa3juyue U CXOJICTBO MO3UIIHUMA, B KOPPEKTHOH (opme
(hopMyIMpPOBaThH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEACTABIATh PE3yIbTaThl PEICHUS 3a/au, SKCIIEPUMEHTa, UCCIeOBAHUSI,
IPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMarT BBICTYIUIEHUS C Y4E€TOM 3ajaad
IPE3CHTAIUU U 0COOCHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE YHHBeEpcaJbHbIe YueOHbIe NeliCTBUSA
Camoopranuzanus:



COCTaBJISITh IUIAH, aJITOPUTM PEIISHUS 3a/Ja4H, BRIOMPATh CIIOCO0 pemieHus ¢
Y9ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOW WH(OpMAIINK.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJIETh HABBIKAMH  TO3HABATENIbHON  pedrekcuu Kak  OCO3HaHUSA
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAJIETh
criocobaMu CaMOIPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3yibTara perieHHs
MaTeMaTUYECKOW 3a/1auM;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NIPHU PEIICHUN 33J]1a4H,
BHOCHTH KOPPEKTHUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NaHHBIX,
HaWIEHHBIX ONTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHWBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUAM, OOBSICHATH IPUINHBI
JTOCTY)KCHHSI WJTH HEJAOCTH)KCHHSI PE3yJIbTaTOB JESATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThl TpHU pemieHWH YYeOHBIX 3aJad, MNPUHUMATh [edh COBMECTHOU
JeSATeNbHOCTH, TUTAHUPOBATh OpPraHW3aI[MI0 COBMECTHOH pabOTHI, pacmlpeeiTh
BUIBl paboOT, IOTOBapWBaThCSA, OOCYXJaTh TpoIecc M pe3yiabTaT pabdoTHl,
000011aTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCykIaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMbI» W WHBIE), BBHIMOIHATH CBOIO YacTh pabOTBI U
KOOPAMHHUPOBATh CBOW JCHCTBHS C JPYTHMH 4ICHAMH KOMaHIbI, OIICHUBAThH
Ka4eCcTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y9aCTHUKaMU B3aMMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATDBI

K xonity 10 kaacca oOyJaromuiicss HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHATHUAMH CTEPEOMETPUM TPU
pElIeHUH 33724 U TPOBEICHUHM MaTEMAaTHUYECKUX PACCYKICHHUIA;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEICTBUA W3 HUX IPHU pEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIaCCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U TJIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C yIJaMd B
IPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NpSIMOM U
TUIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMH;



CBOOOJITHO PpACIO3HABAaTh OCHOBHBIC BHUIBI MHOTOTPAaHHUKOB (IIpU3Ma,
UpaMKIa, TPSIMOYTOJIBHBIN TTapalie/ienueI, Kyo);

KJacCU(UIIMPOBATh  MHOTOTPDAHHHUKH,  BBIOMpas  OCHOBaHUSA  JUIS
KJ1accu(puKaIuu;

CBOOOJTHO  ONEPHUPOBATH TMOHATHSIMH, CBS3aHHBIMH C  CCUCHHEM
MHOTOT'PaHHHUKOB TUIOCKOCTBIO;

BBIIOJIHATH napaieibHOe, IICHTPAJIEHOE " OpPTOTOHAJILHOE
NPOCKTHPOBaHKWE (UTYp Ha IJIOCKOCTH, BBIMTOJHATH M300paKCHHUS (QUTYP
Ha IUIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAaHHUKOB Pa3IMYHBIMH METOJAMHU, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTESIKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHTYD:
BHUJ] CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIOIIAJM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MUpaMKIa), TEOMETPUUICCKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATh MOHATHAMHU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP,
OCh W TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTH CHMMETPHH
uryper;

CBOOOJIHO OIEPUPOBATh IMOHATUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JEHCTBUS HaJl BEKTOPaMHU;

pemiath 3ajJadyd Ha JOKa3aTelIbCTBO MaTEMaTUYCCKHUX OTHOINCHHHA U
HAXO0XJCHUE TCOMETPUUYCCKUX BEIWYMH, HMPHUMEHSS W3BECTHBIC METO/IbI
IPH PEIICHHH MAaTEMaTHYSCKHUX 3aJ]a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH,

NPUMEHSTh TPOCTEHINIME TMPOTPAaMMHBIC CpPEJICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a]1a4;
W3BJICKaTh, NPEOOPA30BBIBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO O
INPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, IPEACTABICHHYIO Ha
yepTekax M pUCyHKax;

NPUMCHATh  TOJYYEHHBIC 3HAHWS HAa TPAaKTUKE: CpaBHUBATh U
aHAJM3UPOBAaTh PEAJIbHBIC CUTYAIlMH, MPUMCEHSITh M3YYCHHBIC MOHSATUS B
nporecce IMOMCKAa  PEIICHUS  MaTeMaTHYeCKH  C(HOpPMYJIMPOBAHHOM
npoOJIeMBI, MOJICTUPOBATh peajbHBIC CUTyallMd Ha S3BIKE T'€OMETPHH,
MCCIIeIOBATh MOCTPOCHHBIC MOJICIH C MCIOJb30BaHUEM T'€OMETPHUCCKUX
NOHATHH M TeOpeM, almapara ajareOpbl, pelrarh MPaKTHYCCKUE 3aaduH,
CBSI3aHHBIC C HAXOXKJICHUEM I'COMETPUUYCCKUX BEITUYHH;

UMETh TIPEACTABICHHS 00 OCHOBHBIX J3TallaX Pa3BUTHS TEOMETPHHM Kak
COCTaBHOM YacTu (hyHIAAMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HauMmenoBanue
pa3aeyioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcer | KonTposbu

0 ble padoThbI

IpakTnyeck
ue padboTbl

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

BBenenue B
CTEPEOMETPHIO

23 1

Poccuiickas
3IIEKTPOHHAS IIKOJa
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'3 https://math-
ege.sdamgia.ru/

Bzanmuoe
pacroJioKeHue
MPSIMBIX B
MIPOCTPAHCTBE

Poccuiickas
3IIEKTPOHHAS IIKOJa
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'3 https://math-
ege.sdamgia.ru/

[TapannensHOCTH
MPSIMBIX U
TJIOCKOCTEH B
MIPOCTPAHCTBE

Poccuiickas
3IIEKTPOHHAS IIKOJA
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'3 https://math-
ege.sdamgia.ru/

[TepnienaukynsipHO
CTh MPSMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

25

Poccuiickas
3IIEKTPOHHAS IIKOJA
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Perry
EI'3 https://math-
ege.sdamgia.ru/

Vriel n
paccTostHUS

16 1

Poccuiickas
3IIEKTPOHHAS IIKOJA
https://resh.edu.ru/




Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'D https://math-
ege.sdamgia.ru/

6 MHOrorpaHHUKH

Poccuiickas
3IIEKTPOHHAS IIKOJA
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'3 https://math-
ege.sdamgia.ru/

BexkTtops! B
MIPOCTPAHCTBE

12

Poccuiickas
3IIEKTPOHHAS MIKOJA
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'3 https://math-
ege.sdamgia.ru/

[ToBTOpEHME,
000011IeHIE U
CHCTEMAaTH3alH
3HAHWI

Poccuiickas
3IIEKTPOHHAS IIKOJA
https://resh.edu.ru/
Hayka B pernonst
https://go2phystech.ru/na
uka-v-regiony/ Penry
EI'3 https://math-
ege.sdamgia.ru/

OBIIEE KOJIMYECTBO
YACOB I10
ITPOT'PAMME

102




ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

Jara
U3ydeHmust

OcHOBHBIE MpaBUiIa
M300paKeHHs Ha PUCYHKE
TUIOCKOCTH,
napajuieNbHBIX TPSIMbIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

[Tonarus crepeoMerpun:
TOUKa, Mpsmas,
IUIOCKOCT,
MIPOCTPAHCTBO.
OcHOBHBIE MpaBUiIa
M300paKeHHs Ha PUCYHKE
TUIOCKOCTH,
napajuieNbHBIX TPSIMbIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

IousaTus:
TepeCceKaroIINecs
IUTIOCKOCTH,
MepeCceKaroIIMecs mpsimast
M IUNIOCKOCTD;
MOJIYyTTPOCTPAHCTBO

IousaTus:
TepeCceKaroIINecs
IUTIOCKOCTH,
MepeCceKaroIIMecs mpsimast
M IUNIOCKOCTD;
MOJIYyTTPOCTPAHCTBO

MHOrorpaHHuKH,
n300pakeHNE
MPOCTEUIINX
MIPOCTPAaHCTBEHHBIX
uryp,
HECYIIECTBYIOIINUX
00BEKTOB




MHOrorpaHHuKH,
n300pakeHNE
MPOCTEUIINX
MIPOCTPAaHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUU
U TIEpBbIE CIIEACTBUS U3
HUX

AKCHOMBI CTEPEOMETPUU
U TIEpBbIE CIIEACTBUS U3
HUX

AKCHOMBI CTEPEOMETPUU
U TIEpBbIE CIIEACTBUS U3
Hux. CiocoObI 3aaHus
MPSIMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE.
O0603Ha4YeHUS TIPSIMBIX U
IJIOCKOCTEMN

10

N3o6pakeHune ceueHuit
MpaMuIbl, Ky0a u
MPU3MBI, KOTOPbIE
MIPOXOJIAT Uepes3 ux
pé6pa. N3o0paxkeHue
nepeceyeHmst
MOJTyYEHHBIX
IJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUCHUH
pa3HBIMU LIBETAaMU

11

N3o6pakeHune ceueHuit
MpaMuIbl, Ky0a u
MIPU3MBI, KOTOPbIE
MIPOXOJIAT Uepes3 ux
pé6pa. N3o0paxkeHue
nepeceyeHmst
MOJTyYEHHBIX
IJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUCHUI
pa3HBIMU LIBETaMU




12

N3o6pakeHune ceueHuit
MpaMuIbl, Ky0a u
MPU3MBI, KOTOPbIE
MIPOXOJIAT Uepes3 ux
pé6pa. Nzo0paxeHue
nepeceyeHust
MOJTyYEHHBIX
IJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUCHUH
pa3HBIMU LIBETaMU

13

N3o6pakeHune ceueHuit
MMpaMu/Ibl, Ky0a u
MPU3MBI, KOTOPbIE
MIPOXOJIAT Yepes3 ux
pé6pa. Nzo0paxkeHue
nepeceyeHmst
MOJTyYEHHBIX
IJIOCKOCTEM.
PackpamuBanue
MOCTPOCHHBIX CEUCHUI
pa3HBIMU LIBETaMU

14

MeTton ciienoB i
MOCTPOCHUS CEUCHU I

15

MeTton ciienoB i
MOCTPOCHUS CEUCHUH.
CBoiicTBa nepeceyeHui
MPSIMBIX U TIJIOCKOCTEH

16

MeTton ciienoB i
MOCTPOCHUS CEUCHUH.
CBoiicTBa nepeceyeHui
MPSIMBIX U TIJIOCKOCTEH

17

[Toctpoenue ceueHuii B
nupamMue, Kyoe 1mo Tpém
TOYKaM Ha p&Opax.
Co3gadue BBIHOCHBIX
YepTexKeN 1 3aIuCh
11aroB MOCTPOEHUS

18

[Toctpoenue ceueHuii B
nupamMue, Kyoe 1mo Tpém
TOYKaM Ha p&opax.
Co3gadue BBIHOCHBIX




YepTexKen 1 3aIuCh
11aroB MOCTPOEHUS

19

[Toctpoenue ceueHuii B
napamMue, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Co3gadue BBIHOCHBIX
YepTexKeN U 3aIUCh
11aroB MOCTPOEHUS

20

[Toctpoenue ceueHuii B
nupamMue, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Co3gadue BBIHOCHBIX
YepTexKen 1 3aIuCh
11aroB MOCTPOEHUS

21

[ToBTOpEHHe
mwiaHuMeTpun: Teopema
O MIPOIMOPLMOHATIBHBIX
otpeskax. [lomooue
TPEYroJIbHUKOB

22

[ToBTOpeHue
mwiaHuMeTpun: Teopema
Menenas. PacueTs B
CEUEHUSIX Ha BEIHOCHBIX
yepTtexax. Mcropus
pa3BUTHUS TUTAHUMETPHUH U
CTepEOMETPUH

23

Kontponbhas pabota
" AKCUOMBI
crepeomerpun. Ceuenus"

24

B3anmuoe pacnonoxkeHnue
MPSIMBIX B IIPOCTPAHCTBE.
CkpenruBaromuecs
npsimbie. [Ipu3Haku
CKPEILUBAIOIINXCS
npsiMbIX. [lapannensHbie
MpsIMbI€ B IPOCTPAHCTBE

25

Teopema o
CYIIIECTBOBAHUH U
€IMHCTBEHHOCTH MPAMOM
napajjielbHON JaHHOU
MPSIMOM, MPOXOISIIICH
4yepe3 TOUKY




MPOCTPAHCTBA U HE
JIeKaIllel Ha JaHHOM
npsiMoid. Jlemma o
MePeCeUCHUH
MapajuIeIbHBIX MPSMBIX
ITIOCKOCTBIO

26

[TapannensHOCTH TpEX
npsiMbIX. Teopema o TpEx
napauIeIbHBIX MPSIMBbIX.
Teopema o
CKPEILUBAIOIINXCS
MIPSIMBIX

27

[TapannensHoe
MIPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
napajuiebHOTO
MIPOEKTUPOBAHMUS.
N3o6pakeHune pa3HbIX
¢buryp B mapamienbHON
MIPOEKIIUU

28

[lenTpanbHast MpOEKIUA.
VYronc
COHAIPaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

29

3amaun Ha
JIOKa3aTeabCTBO U
HCCIIEIOBaHNE,
CBSI3aHHEBIE C
PaCIIOJIOKEHUEM TIPSIMBIX
B IIPOCTPAHCTBE

30

[TonsTus:
MapajyieabHOCTh MPSAMOM
Y TUIOCKOCTH B
npoctpaHcTie. [Ipu3nak
NapajyieIbHOCTH MPAMOU
u ockoctu. CBoiicTBa
NapajyieIbHOCTH MPAMOU
1 TUIOCKOCTH

31

['eomeTpuyeckue 3a1aun
Ha BBIYUCIICHUE U
JI0Ka3aTeJIbCTBO,




CBSI3aHHBIE C
MapauIeTbHOCTHIO
MPSIMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOISIIETo Yepes3
JTAHHYIO MPSIMYIO Ha
yepTexe u
napajyieabHOTO IPYyTon
npsiMmoid. Pacuér
OTHOLIEHUH

33

[TapannensHas npoekuus,
MIPUMEHEHUE JJIs
MOCTPOCHUS CEUCHUH
KyOa u
napajuieNienunena.
CaoiicTBa
napajuiefienunena u
MIPU3MBI

34

[TapannensHble
miockocTu. [Ipusnaku
napajuieNbHOCTH JBYX
IUIOCKOCTEMN

35

Teopema o
napajjieIbHOCTH U
€IMHCTBEHHOCTHU
IJIOCKOCTH, MPOXOISIIIEH
yepes3 TOUKY, He
MPUHAJIEHKALYIO TaHHON
IUIOCKOCTH ¥ CIICACTBHS
U3 HeE

36

CaoiicTBa mapauieabHbIX
IUIOCKOCTEM: O
MapajuIeNbHOCTH MPSIMBIX
nepeceyeHus npu
NepeceyeHNH JIByX
napauieNbHbIX
IJIOCKOCTEN TpeThei

37

CaoiicTBa mapajuiebHbIX
TJIOCKOCTEH: 00 oTpe3Kkax
napajuIeNbHBIX MPSIMBbIX,
3aKJIIOUYEHHBIX MEXKITY




napajuieIbHbIMU
TUIOCKOCTSIMH; O
MEPECEUCHUH TPSIMOU C
IBYMsI TTapaJljIeIbHBIMU
TUIOCKOCTSIMHU

38

[ToBTOpeHue: Teopema
[Tudaropa Ha mrockocTu

39

[ToBTOpEHMeE:
TPUTOHOMETPHS
MPSIMOYTOJIBHOTO
TpPEeyrojJbHUKa

40

CaolicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJuiesienumnesa

41

Brrunciaenue mmH
OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM

napajuieJenumneae

42

[lepieHAMKYASIPHOCTH
MPSIMOU U TNIOCKOCTH.
[Tpuznak
MEPIIEeHIUKYISIPHOCTH
MPSIMOM U TNIOCKOCTH

43

[lepnieHAMKYASPHOCTH
MPSIMOM U TNIOCKOCTH.
[Tpuznak
MEPIIEeHIUKYISIPHOCTH
MPSIMOM U TNIOCKOCTH

44

Teopema o
CYILIIECTBOBAHHUU U
€IMHCTBEHHOCTHU MPAMOI,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHANKYIISIPHON K
TUIOCKOCTH

45

IInockoctu u
MEPTICHANKYIISIPHBIC UM
MpsIMbIE B
MHOTOT'PaHHHUKAX

46

IImockoct n
MIEPICHANKYIISIPHBIC UM




npsiIMbIE B
MHOTOTpaHHHUKaX

47

[lepnenaukymnsip u
HakioHHas. [loctpoenue
MEPIIeHIUKYIISIpa U3
TOYKH Ha MPSIMYIO

48

[lepnenaukymnsip u
HakjoHHas. [loctpoenue
MEPIICHUKYIISIpa U3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
MEPIIeHIUKYIIpax
(mpsimast 1 oOpaTHast)

50

Teopema o Tpéx
MEPIIeHIUKYIIpax
(mpsimast 1 oOpaTHast)

51

VYron mexny
CKPEeILMBAIOIIUMUCS
MPSIMBIMU

52

ITouck
MIEPTICHANKYIISIPHBIX
MIPSIMBIX C TIOMOIIIBIO
MIEPICHANKYIISIPHBIX
IUIOCKOCTEH

53

OpToroHasnbHOE
MIPOEKTUPOBAHHE

54

[Toctpoenue ceuenuit
Ky0a, MpU3MBI,
MIPAaBUJIbHOM MHUpaMUIbI C
MOMOIIbIO
OpTOrOHAIBLHOM
MIPOEKIIUU

55

[Toctpoenue ceuenuit
Ky0a, MpU3MBI,
MIPAaBUJIbHOM MHUpaMUIbI C
MIOMOIIbIO
OpTOrOHAJIBLHOM
MIPOEKIIUU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEIILHO




wiockocty. ITmockoctu
CUMMETpPUH B
MHOTOT'PaHHHUKAX

57

[Tpuznak
MEPIIEHIUKYISPHOCTH
MPSIMOM U TUIOCKOCTHU Kak
CIIEICTBUE CUMMETPUU

58

[IpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pacCcTOSHUM OT TOYKH JI0
TUIOCKOCTH

59

[IpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pacCcTOSHUM OT TOYKH JI0
TUIOCKOCTH

60

CrocoObl OMyCTHUTH
MEPIICHUKYJISPHIL:
CUMMETpHUS, CIBUT TOUKU
0 TapajuieIbHON
MPSMOM

61

CnBur no
HeMapaJuIeIbHOU
MPsIMO, U3MEHEHHUE
paccTosiHui

62

KonTtponbhas pabota
"B3zaumHuoe
pacmosoKeHue MPSIMbIX 1
IJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpeHue: yron
MEX1y IPSIMbIMH Ha
TUIOCKOCTH,
TPUTOHOMETPHSI B
MIPOU3BOIHHOM
TpEeYroJbHUKE, TeopemMa
KOCHHYCOB

64

[ToBTOpeHue: yron
MEXITy
CKPEeIUBAIOIIUMUCS
MPSIMBIMU B
MIPOCTPAHCTBE




65

['eomeTpuyeckune MeTobl
BBIUHCIICHHS yTJIa MEXTY
MPSIMBIMU B
MHOTOTpaHHHUKaX

66

JIByrpaHHbIN yTOJI.
CBOMCTBO TUHEHHBIX
YIJIOB ABYTPAHHOTO yTia

67

[TepnienauKyIsipHBIE
mwIockoctu. CBoMCTBA
B3aMMHO
MIEPTICHANKYIISIPHBIX
IUIOCKOCTEH

68

[Tpuznak
MEPIIEHIUKYISPHOCTH
IJIOCKOCTEH; Teopema o
MPSIMOM MepecedeHus
JIBYX TIJIOCKOCTEM
MEPIIEeHIUKYIISIPHBIX
TPEThEH TIIOCKOCTH

69

[IpsmoyronbHbII
napajuiesenunes; Kyo;
W3MEPEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napasuiefienunesia

70

Teopema o nraroHanu
MIPSIMOYTOJIBHOTO
napajuiejenumneaa u
CJIEJICTBHE U3 HEE

71

CrepeomeTprueckue 1
MIPUKJIaJIHBIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacmooKeHUEM MPSMBIX
1 TUIOCKOCTH

72

[ToBTOpEHMeE:
CKpeIUBAOIIHEeCs
NpsIMble, MapajiebHbIe
TUIOCKOCTH B
CTaHJAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha




CKPEILUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIy
CKPEeILMBAIOIIUMHUCS
MPSIMBIMU B IPOCTBIX
CUTYyaIUIX

74

Paccrosaue oT ToukHu 110
TJIOCKOCTH, PACCTOSTHUE
OT OPSIMOM JI0 TUNIOCKOCTH

75

Brruncienue pacctosHuit
MEXIy
CKPEeIUBAIOIIUMUCS
MPSIMBIMU C TIOMOIIBIO
MEPIECHIUK YIS PHOM
TUIOCKOCTH

76

TpéxrpanHblii yrod,
HEpaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB JJIsi
TPEXTPAHHOTO yria

77

DneMeHTHI chepruIecKoit
TE€OMETPHH:
reojie3n4ecKue JIMHUU Ha
3emuie

78

Kontponbhas pabota
"VYrael u paccTtosiHusg"

79

CucreMaTu3anus 3HaHUU
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

80

[Tupamuga. Buabl
nupamu. [IpaBunbHas
nUpaMuia

81

[Tpusma. [Ipsamas u
HaKJIOHHAsl TPU3MBIL.
[IpaBunbHas npuzma

82

[Tpsamoit
napajuiesienurne],
MPSIMOYTOJIbHBIN
napayuiesenumnen, Kyo




83

Brimykisie
MHOTOTPaHHHKH.
Teopema Ditnepa

84

Brimykisie
MHOTOTPaHHHKH.
Teopema Ditnepa.
[IpaBunbHBIE U
MOJTyTIpaBUJIbHBIE
MHOTOTPaHHUKHU

85

KonTtponbhas pabota
"MHororpaHHuku"

86

[Tonarue BekTOpa HA
IUIOCKOCTH U B
MIPOCTPAHCTBE

87

CymMmMma BEKTOPOB

88

PaznocTth BEKTOpOB

89

[IpaBuio
napasuiefienunesia

90

YMHOKEHHE BEKTOpa Ha
YHCIIO

91

Paznoxxenue BexTopa 1o
0a3ucy Tpéx BEKTOPOB,
HE JIeKAIUX B OTHON
TUIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE

93

Brruncnenue yria Mexmay

BEKTOpaMH B
MPOCTPAHCTBE

94

[Ipocreiimue 3agaum ¢
BEKTOPaMHU

95

[Ipocreiimue 3agaum ¢
BEKTOPaMHU

96

[Ipocreiimue 3agaum ¢
BEKTOPaMHU

97

[Ipocreiimue 3agaum ¢
BEKTOPaMHU

98

O060011EeHE U
cUcTEMaTH3allNs 3HAHUI

99

O060011EeHE U




cUcTeEMaTH3allls 3HAHUI

Hrtorosas KOHTpoOJIbHAS

100
pabora

Hrtorosas KOHTpoOJIbHAsS

101
pabora

102 O06001IEeHE 1

cUcTEMAaTH3allNs 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Matemaruka: anreOpa v Hadajla MaTeMaTHYECKOTO aHalIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 kmaccel: yue. aist o01eo06pa3oBar. opraHu3aiuii: 6a30BbIl U

yriry6:. ypoBuu/ JI.C. Atanacsu u np. - M.:IIpoceenienue, 2022

METOAUYECKHUE MATEPUAJIbI IS YYUTEJSA
I'eometpus. Jlunakruaeckue matepuansl. 10 kirace: yued. mocobue ams
o01reoOpa3oBar. opraHu3aiuii: 6a3oBeiii U yriryo:a. yposuu/ b.I'.3uB. -

M.:IIpocsemienue.
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