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MNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3y4EHUs AUCHUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMs mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TEeOMETpUH, Kak
cocTaBJIAOLIeH NpeaMeTHON obOnactu «MaremaTnka U MHGOpMaTHKa» depe3 obecrneyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, Cenn(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHHUS O NPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIUMX ONUCBIBATH UM M3ydaTh pas3Hble SBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHITHOrO amnmapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IETh OCHOBHBIMH MOHSTHUSMHU O IPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkaxX, MOAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJeTh METOJAaMHU JI0Ka3aTeNbCTB M AJITOPUTMOB peEIlIeHUs,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C I[PaKTHUYECKUM cojepkKaHueM, (opMmHupoBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTU JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IIPOBEJEHUM I€IYKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUIEHUS], UHTEpEca K U3YYEHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPHU U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEalbHbIX CUTYyallMi, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBisAOTCS: «[IpsiMble W TIOCKOCTH B MPOCTPAHCTBE», «MHororpanHukn», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneaEHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpamauch HEOJAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPHUUYECKUMU
MNOHATUSIMM U HABbIKAMHU TIOCJEIOBATEIbHO M IOCTYIMATENbHO, C COOJIOJIEHHEM MpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUIA O0YyYaroNIuXcs, paciupsis U yrayomss e€, obpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOSHUS WHAWBHIYaIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecnieurBas MPEEMCTBEHHOCTh MEXKIY OOIMM U MPOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha u3yuyenne ydyeOHoro kypca «I'eomerpusi» Ha yriyOa€HHOM ypoBHE oTBoAuTcs B 10
kiacce — 102 yaca (3 yaca B Henen).

COIEPKAHUE OBYYEHUS
10 KJIACC

IIpsiMble ¥ MJI0OCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX.

B3aumHoe pacrnosioikeHue IpsIMbIX B IMPOCTPAHCTBE: MEPECEKAIOLINECs, MapaiiebHbe U
CKpenruBaroIuecs npsMele. [Ipu3Haku ckpemuBaronmxcs npsamMeix. [lapamienbHOCTh MPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapalIeNbHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
NpsIMBIX, MAapajyIeIbHOCTh HOpsAMOM U MockocTH. [lapamiensHoe U IEHTpaJibHOE
MpoeKTUpoBaHue, n3obpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaJICIbHOTO MPOSKTUPOBAHUS.
N3o0pakenune Guryp B mapawieIbHON MPOEKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NPSMbIMH B MpOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEH: mapajjienbHble TUIOCKOCTH,
CBOICTBa MapaiedbHBIX TUIOCKOCTeH. [IpocTeiime mpocTpaHCTBeHHbBIE (UTYPHI Ha MIOCKOCTH:
TeTpad’/p, Napasuiesenune i, TOCTPOEHUE CEUYEHHI.

[lepneHAUKYISIPHOCTE  TPSAMOM  HW  TJIOCKOCTH:  MEPIECHIUKYJISPHBIE TPSMBIE B
MPOCTPAHCTBE, NpPsIMblE MapajuiebHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH TPSIMOM M TIJIOCKOCTH, TEOpeMa O TMpSAMOW NEepHeHAUKYISPHON
mI0cKOCTH. OpTOTOHATBHOE MPOCKTUpPOBaHUE. [lepreHIuKyIsIp W HAKIOHHBIC: PACCTOSHHE OT
TOYKH J0 TIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /IO TIOCKOCTH, MPOEKIHs (PUTYPHI HA TUIOCKOCTbD.
[lepneHAUKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPHIEHIUKYIIPHOCTU ABYX IUIocKocTel. Teopema
0 TPEX NEPHEeHIUKYIAPaX.



VYrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U TIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatHHoro yria. CBONCTBa IJIOCKMX U JIBYITPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIM NapaulelenuIes] M ero cpoicTBa. KpaTuaiimme NoyTM Ha IIOBEPXHOCTH
MHoOTOrpaHHuka. Teopema Oiinepa. [IpoctpancTBennas teopema I[ludaropa. Ilupamumma: n-
yrojipHasi NUpaMuia, IpaBuiIbHAsA U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
paBWIbHON nupaMubl. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBWJIbHAs NpPU3Ma U MpPaBUIIbHAS
nupamu/a, MpaBuiIbHask TPEyrojbHas MUpaMKIa U IPaBUIIbHBIA TeTpasap, Kyo. IlpeacraBnenue
0 NIPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, JOJAEKAdAP U UKOCABP.

Brrunciienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, quaroHaiu, yribl. [lnomans 60koBoi
IIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW IMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IIPABWJIBHOM NUpaMUbl, TEOPEMA O IJIOIAAN YCEUEHHOM MUPaMUIbI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM INPABUIBHBIX MHOTOTPAHHHUKOB.
CumMerpuss B MNpaBUIBLHOM MHOIOIPAHHUKE: CHMMETPHUS Mapajulesienuneaa, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMUIBIL.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W IIPOTHBOIIOJIOKHO HAIlpaBJIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAMHU: CIIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHE BeKTopa Ha uuncio. CBoicTBa ciokeHus BeKTopoB. (BolicTBa
YMHOKEHMS BEKTOpa Ha uucio. [loHaTne xomIuianapHble BEKTOpHI. IIpu3Hak KoMIIaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pPa3lOoKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyrompHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAMHATAMHM BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTIAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydarolierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOILIEeCTBa, MPEICTABICHHE O MaTEeMaTUYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHMH, NpPOLEAyp TpakJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HWHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAYECHUEM;

2) naTpuoTHYECKOe BOCIMTAHHUE:



c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOIILJIOMY U
HACTOALLIEMY POCCUKMCKONW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JTOCTUKEHHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHY;

3) IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAaHME  JyXOBHBIX LIEHHOCTEH  POCCHHCKOr0  Hapojaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKUM U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTMYECKOE BOCTIMTAHUE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICHHH, pacCyXIeHUH, BOCHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM aCleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MATEMAaTHUYECKUE 3HAHUSI B UHTEPECAX 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nuecKkas akTUBHOCTB),
($u3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIBHOM 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur W Peain30BBHIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€amM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAIlPaBICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7a4 B 00JIACTU OKpPYXAloleh Cpejibl, TNIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTeMaTUYeCKOW HAyKH Kak chepbl
YEJIOBEUECKOUM NESITENIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eliCTBUS
basoBble Jjornueckne geicTBUs:
BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC TNPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (OPMYIUPOBATH  OMpEICNICHUs TOHSITHIA,



yCTAQHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUA i1 000OUIeHHA U
CPaBHEHHUsI, KpUTEPUN TPOBOJAUMOIO aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeUUs B (akTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUU JJS  BBIABICHHA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HMHJYKTHBHBIX
YMO3aKJIOUEHUH, YMO3aKJIIOUEHUH 110 aHaJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsIMblE U
OT IPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIUI0, IPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh crnoco0 pemieHuss y4eOHOW 3agaun  (CpaBHMBAaTh HECKOJbKO BapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOMAIIMN € YYETOM CaMOCTOSITEIHbHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT M03HaHUs, (OPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEI0BaHHE 110
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJIEHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYITHUPOBATh 0OOOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEI0BAHMs, OLEHUBATh JTIOCTOBEPHOCTD MOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HAa BONPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O W3 MCTOYHHMKOB  PpAa3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO PpA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS],

CTPYKTYypUpOBaTh  MHGOpMAIUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBHU C YCIOBUSMH U LEJISIMHU
oO0IIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs 110 XOJy PpEIICHUs 3aJa4d, KOMMEHTUPOBAaTh IOJYyYECHHBIN
pe3yJIbTaT;

B X0je OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pelraeMou 3aJa4y, BBICKA3bIBAaThb WJEH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATh CBOU



CYXKICHHS C CY)KIEHUSIMU JPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jiHyuude U CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUIEHHUS C Yy4€TOM 3aJay TNpe3eHTalud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEIICHUH 33/a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTHIKEHUSI WJIM HEAOCTH)KEHUS PE3yJNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

NOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON M MHJIMBUIYaIbHOW pabOThHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IleJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHON paboThl, pacmpenenarTh BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBbIE
LITYPMbI» WU HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUU MIPU PELICHUH 3a7a4d U
IIPOBEJEHUHN MAaTEMaTUUYECKUX PACCYKIEHUM;

® [IPpUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HHUX TIpU PEUICHUU
FEOMETPUUECKUX 3a7ay;

e Kjaccu(UUIUpPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TIIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSAMON U MIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (Tpu3Ma, NUpaMuia,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e KJaccu(UUIUpPOBaTh MHOIOIPAHHHUKH, BEIOMpPAsi OCHOBAHHUS JJIS KIACCU(PHUKAIINH;



CBOOOZHO ONEpPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

BBITNOJIHATH NapajuieIbHOe, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTHPOBaHUE (PUTyp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHust pUryp Ha IiIocKoCTH;

CTPOUTH CEUYEHHS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBINOJHSATH (BHIHOCHBIE)
IUIOCKHE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITIOJIHSITH ICUCTBUS HAJl BEKTOPAMHU;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHMX OTHOLICHUMM M HaxOKICHHE
FEOMETPUYECKUX  BEJIMYMH, TPUMEHSISI HW3BECTHBIE METOJIBI TPH  PEIICHUH
MaTEeMaTUYECKHUX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSTH [IPOCTEHIINE IPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI MIPU PELICHUHU CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIPETUPOBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTAaBICHHYI0O Ha YepTexax u
PUCYHKaX;

INPUMEHATh IOJIyYCHHbIE 3HAHMS Ha NPaKTUKE: CpPaBHUBaTh M aHAJIU3UPOBATH
peaibHbIe CUTYaIlMd, TPUMEHSATh W3YYCHHBIC MOHSITHS B MPOLIECCE MOUCKA PEIICHHS
MaTeMaTH4eCKu Cc(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha $3bIKE TI'EOMETPUH, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, perath MpaKTHYeCKue
3a/1a4yM, CBSI3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BEIUUNH;

UMETh TPEJCTaBiICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOMN
yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontponuet Tpakrieckue o0pa3oBaTesbHbIe
e padoThbI padoThI pecypehi
1 BBenenue B ctepeomMeTpuio 23 1
5 BzaumHoOe pacnonoxeHue npsiMbIX B 5 1
IPOCTPAHCTBE
3 [MapamienbHOCTD MPSMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYribl ¥ paccTosiHUS 16 1
MHororpanHuku 7 1
BekTopsl B IpocTpaHCcTBE 12
3 HOBTOPCHI/IG, 000011IeHNEe U CHCTEMATHA3AIHS 5 )
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

N KoaunuecTBO 4acoB 1 DJIeKTPOHHBIE
0 ara
Tema ypoka KonTpoasubie | [IpakTuyeckue uudpobie
n/n Bcero U3YyYeHUS
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
1 MJIOCKOCTH, IMapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1
05.09.2023
CEepeIMHBI OTPE3Ka
[ToHsATHS CTEPEOMETPHH: TOUYKA, MPsIMast, TUIOCKOCTb,
5 npoctpancTBo. OCHOBHBIE TIPaBUIIa U300paKEHHS Ha 1
HCYHKE IJIOCKOCTH, MapalIeIbHbBIX MPSMBIX 06.09.2023
b
(OTpe3KOB), cepeHBI OTPE3Ka
3 [TonsTHS: IEpeceKarolrecs IIOCKOCTH, IepeceKa- 1
IOILIKECS MPSAMAst U TUNIOCKOCTh; MOJIYITPOCTPAHCTBO 07.09.2023
4 [TonsTHS: IEpeceKarolrecs MIOCKOCTH, IepeceKa- 1
IOIIUECS MPSMast ¥ TNIOCKOCTh; TTOJIYITPOCTPAHCTBO 12.09.2023
MHororpaHHUKH, U300pakeHNE MPOCTEUIITNX TTPOCT-
5 1
PaHCTBEHHBIX (PUTYD, HECYIIECTBYIOUINX 0OHEKTOB 13.09.2023
MHororpaHHUKH, U300pakeHNE MPOCTEUIITNX TPOCT-
6 1
PaHCTBEHHBIX (PUTYP, HECYIIECTBYIOLINX OOBEKTOB 14.09.2023
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1
peoNetp P 19.09.2023
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS M3 HAX 1
PEOMETP P 20.09.2023
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX.
9 CrniocoObl 3a1aHus IPSIMBIX U MJIIOCKOCTEH B 1
21.09.2023

npoctpancTBe. O003HAYEHUS MPSMBIX U IIIOCKOCTEH




10

N3o00paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
nepecevyeHus MoIy4eHHbIX M1ockocTel. Packpamu-
BaHUE MIOCTPOCHHBIX CEUCHUN pPa3HBIMU IIBETAMU

26.09.2023

11

N3o00paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3o0pakenue
nepecedeHus MoIy4YeHHbIX M1ockocTel. Packpamu-
BaHUE TIOCTPOCHHBIX CEUCHUN Pa3HBIMU IIBETAMH

27.09.2023

12

H300paxeHne cedeHuit mupamMmuibl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOJAT uepe3 ux péopa. M3ob0pakenue
nepecevyeHus MoIy4YeHHbIX MIockocTel. Packpamu-
BaHUE TIOCTPOCHHBIX CEUCHUN Pa3HBIMU IIBETAMH

28.09.2023

13

H300paxeHne cedeHuit mupamMmubl, Kyoa v MpU3Mbl,
KOTOpPBIE MTPOXOAT uepe3 ux péopa. M3ob0paxkenue
NepeceveHms MOJyYEeHHbIX TUIOCKocTel. Packpain-
BaHME MMOCTPOCHHBIX CEUEHHUM pa3HBIMU LIBETAMHU

03.10.2023

14

Meton cneaoB mis MMOCTPOCHUA CeUYCHU I

04.10.2023

15

Merton crnenoB s mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

05.10.2023

16

Merton cinefoB st TOCTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHNM MPAMBIX U INIOCKOCTEN

10.10.2023

17

[TocTpoenue ceuenuii B nupamuie, Kyoe rmno Tpém
ToukaM Ha pEopax. Co3maHne BEIHOCHBIX YEPTEKEN 1
3aMKCh IIArOB NOCTPOEHUS

11.10.2023

18

[TocTpoenue ceuenuii B nupamuie, Kyoe 1no Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel U
3aIlACh 1IaroB MOCTPOEHUS

12.10.2023




19

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3qaHKe BHIHOCHBIX YepTexel u
3aIKCh IIaroB MOCTPOCHUS

17.10.2023

20

[TocTpoenue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHnue BBIHOCHBIX YepTeXen U
3aIlUCh 1IAr0B OCTPOEHUS

18.10.2023

21

[ToBTOpenue mianuMerpuun: Teopema o IpOoNopIHo-
HAJIBHBIX OTpe3kax. [1ogodue TpeyroapHIKOB

19.10.2023

22

IToBrOpenne manumerpun: Teopema MeHnenas.
PacueTnl B ceueHUAX Ha BEIHOCHEBIX YCpTCIKAx.
Hcropust pa3BUTHSA IIIITAHUMETPUU U CTEPEOMETPUH

24.10.2023

23

KonTponbHas padoTa "AKCHOMBI CTEPEOMETPHUU.
Ceuenus"

25.10.2023

24

B3auMHOe pacnonoxeHue NpsMbIX B IIPOCTPAHCTBE.
CkpemuBarouecs npsmseie. [Ipusznaku ckpermmsaro-
nmxcs npaMsix. [lapannensHsie npsMele B
IIPOCTPAHCTBE

26.10.2023

25

TeopeMa 0 CyIIeCTBOBAHUH U €IUHCTBEHHOCTH
IPSAMOM NapaIIeIbHON JaHHOM NPSAMOU, IPOXOASILEH
4yepe3 TOUKY MPOCTPAHCTBA U HE JIekKAIIEH HAa TAaHHON
npsMoi. JleMMa o mepecedeHnt napauieabHbIX
MPSIMBIX IIJIOCKOCTBIO

07.11.2023

26

[TapayuenpHOCTB Tpex NpsMbIX. TeopeMa o TpEx
NapaJuIeIbHbIX MPSAMBIX. Teopema 0 CKpenuBaro-
LIUXCS IPSIMBIX

08.11.2023

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOIMCTBA
napajuIeTbHOTO MPOeKTHpoBaHus. M300pakeHue
pa3HbIX GUTYp B MapajljIeIbHON MPOESKIIUU

09.11.2023




28

LlenTpanpHas npoeKus. Yroi ¢ COHanpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY NPIMbIMHU

14.11.2023

29

3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

15.11.2023

30

[ToHsTHS: MapaIIEIbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpancTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocT. CBOMCTBA MApAIIEILHOCTH MPAMOU U
IUIOCKOCTH

16.11.2023

31

I'eomeTpuyeckue 3a/1a4n Ha BBIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBS3aHHBIE C I1APAJUICIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

21.11.2023

32

[TocTpoeHue cedyeHus, IPOXOIAIIETO Yepe3 JaHHYIO
IPSMYIO Ha 4YEPTEKE U NapauIeIbHOrO IPYron
npsMoil. Pacu€r oTHOIIEHMI

22.11.2023

33

[TapayenpHas MpOEKLUs, IPUMEHEHHUE JUTS
IOCTPOEHHSI CEUCHUH Ky0a U Mmapaesenumnesa.
CaolicTBa napasuienenunena u Npu3Mbl

23.11.2023

34

[TapannensHbie I0cKOCTH. [Ipu3HaKu
NapajuIeIbHOCTH JBYX IIOCKOCTEH

28.11.2023

35

TeopeMa 0 MapaJuICIIbHOCTU U CIUHCTBCHHOCTU
IIJIOCKOCTH, HpOXOI[)IIJ.ICfI 4cpe3 TOYKY, HC IPpUHA-
JICKAIIYIO JIaHHOM INIOCKOCTH U CIEACTBUS U3 HEE

29.11.2023

36

CBoiicTBa NnapajiCJIbHbIX IUIOCKOCTEM: O napajjiciib-
HOCTHU IIPAMBIX IEPECCUCHUS TIPU IICPECCUCHUUN JIBYX
napajiCJIbHbBIX IIOCKOCTEM TpCTBCﬁ

30.11.2023

37

CBoiicTBa mapaieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
[apAJUIEIbHBIX TIPSIMBIX, 3aAKJIIOUEHHBIX MEXY

05.12.2023




napaajaClIbHbBIMU IJIOCKOCTAMU, O IIEPECCUHCHUU
HpHMOﬁ C ABYM: ITapaJlJICIIbHBIMU ITIJIOCKOCTSAMUA

I1 : II
38 oBTOpeHwue: TeopeMa [Tudaropa Ha MIOCKOCTH 06.12.2023
[ToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJILHOTO
39
TpEeyrojbHUKa 07.12.2023
40 i 0
CaoiicTBa Ky0a 1 MPsIMOYT'OJIBHOI0O Mapauleenumeaa 12122023
Beruucnenue 1yinH 0Tpe3KoB B Ky0e U
41
PSIMOYTOJILHOM Tapaiieenurne/ie 13.12.2023
42 [lepneHauKyISIPHOCTD IIPSAMOM U TNIOCKOCTH.
[Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON U TIOCKOCTH 14.12.2023
43 [lepneHauKyISIPHOCTD IIPSAMOM U TNIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U IIIOCKOCTH 19.12.2023
Teopema 0 CyIIeCTBOBaHHH U €TUHCTBEHHOCTH
44 i i
pSIMOiA, npoxogmnfen gepe3 TOUKY MPOCTPAHCTBA 90.12.2023
NEePIEHINKYIISIPHOM K IMIIOCKOCTH
45 [TnockocTH U NepeHANKYISIPHbIE UM IPSMBIE B
MHOTOTpaHHHKaX 21.12.2023
46 [TnockocTH U NepeHANKYISIPHbIE UM IPSMBbIE B
MHOTOTpaHHHUKaX 26.12.2023
[Mepniennukysip u HaknoHHast. [Toctpoerne
47
NEPNEHIUKYIIIpa U3 TOYKU Ha MPSMYIO 27.12.2023
[Mepniennukysip u HaknoHHast. [Toctpoerne
48
MEePIEHANKYIISIPA U3 TOYKHA HA MIPSIMYIO 28.12.2023
49 Teopema o Tpéx nepneHAUKYIApax (mpsmas u
obpatHas) 10.01.2024




Teopema o Tpéx neprneHAUKYIApax (mpsmas u

50
obpatHas) 11.01.2024
51 YT0a MEXIY CKPELIUBAIOIIMMHUCS IPSIMBIMU
AY CHPCIHBAION P 16.01.2024
59 [Towck mepreHANKYISIPHBIX MPSMBIX C IIOMOIIBIO
NEePHEHAUKYIISIPHBIX MIOCKOCTEN 17.01.2024
53 OpTOroHanbHO€ MPOEKTUPOBAHUE
18.01.2024
54 [Toctpoenue ceueHuii Kyda, MpU3MbL, TPABUIBLHOM
MAPaMUIBI C TIOMOIIBIO OPTOTOHAIBLHOM MPOSKITUHI 23.01.2024
55 [Toctpoenue ceueHnii Kyoa, mpU3Mbl, IPABUILHOM
MAPaMU/IBI C TIOMOIIBIO OPTOTOHAIBLHOM MPOSKITMHI 24.01.2024
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCHTEIHHO TIIIOCKOC-
TU. [I10CKOCTH CHMMETpPHIT B MHOTOTpaHHUKAX 25.01.2024
[Tpr3Hak nepneHIuKyIIpHOCTH IPSIMOM U IJIOCKOCTH
57
KaK CJIEICTBHE CHMMETPUHU 30.01.2024
IIpaBunbpHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUM OT
58
TOYKH IO INTOCKOCTH 31.01.2024
IIpaBunbHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUM OT
59
TOYKH IO INTOCKOCTH 01.02.2024
60 Croco0bl OITyCTUTH TEPIICHANKYIISAPBI: CAMMETPHS,
CIBUT TOYKH T10 TTApAIIETHFHON MPSIMOUN 06.02.2024
61 CaBur 1o HenapasuleIbHON TPSMON, U3MEHEHUE
paccTosTHUI 07.02.2024
62 KonrponbHas pabdora "B3anMHoe pacnosoxeHue
MPSIMBIX U TIFIOCKOCTEH B pocTpaHCcTBe" 08.02.2024
63 [ToBTOpEHME: yroa MexXay NPSMBIMU Ha TUIOCKOCTH,




TPUTOHOMETPHSA B IIPOU3BOJIBHOM TPEYT'OJIBHUKE,
T€OpEMa KOCHHYCOB

13.02.2024

[ToBTOpEHME: YrON MEXAY CKPEIMBAIOIIUMUCS

64
IPSIMBIMU B IPOCTPAHCTBE 14.02.2024
['eomeTprueckre METOIbl BEIYMCICHHS YIiIa MEXTY
65
IPSIMBIMU B MHOTOTpaHHHMKaX 15.02.2024
JByrpanssbiii yroiu. CBOMCTBO JIMHEUHBIX YIJIOB
66
JBYTPaHHOIO yria 20.02.2024
67 [TepnienqukynsapHbie MI0cKOCTH. CBOMCTBA B3aMMHO
NEPIEeHIUKYISIPHBIX TIIOCKOCTEN 21.02.2024
[Tpu3HaK neprneHAnKYIIPHOCTH IJIOCKOCTEH; TeopemMa
68 0 MPSIMOI MepeceueHus AByX MI0CKOCTEN
P P - 22.02.2024
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTU
69 [TpstmoyronbHbBIN Napaienenunen; Kyo; n3MmepeHus,
CBOMCTBA MPSIMOYTOJILHOTO MapasuieieuIe 1a 27.02.2024
TeopeMa 0 nMaroHany NpSAMOYTOIbBHOTO
70 N
napajuieJenunesa u cieCTBUE U3 Heé 28.02.2024
CrepeomeTpuueckye U MpUKIIaJHbIe 3a7a4H,
71 CBSI3aHHBIE CO B3aUMHBIM PACIIOIIOKEHUEM MPSIMBIX U
P P 29.02.2024
IJIOCKOCTH
[ToBTOpEHMeE: CKpeIMBaIOIMECcs NPsSMBIE,
72 napaelbHble TUIOCKOCTH B CTaHIAPTHBIX
P P 05.03.2024
MHOTOTpaHHHKaX
[Tapa mapanienbHBIX IUIOCKOCTEH Ha
73 CKPEIIMBAIOIINXCS MPSIMBIX, PACCTOSIHHE MEXK]]
P PAIVBEE P g 06.03.2024
CKPELIMBAIOIMMUCS MPSIMBIMU B IPOCTBIX CUTYaLUAX
74 PaccrosiHre OT TOYKH 10 IIIOCKOCTH, PACCTOSIHUE OT




HpHMOﬁ J0 IINIOCKOCTH

07.03.2024

Brrunciienne pacCTOSHUN MEXY CKPELIMBAIOIIUMUCS

75 IIPSAMBIMH C IIOMOLIBIO ITEPIIEHAUKYIISIPHON 12.03.2024

TUIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBEHCTBA Ui TPEXTPAHHBIX
76 YTJIOB. TeopeMa"HI/I(paropa, TEOPEMbI KOCHHYCOB U 13.03.2024

CHHYCOB ISl TPEXTPAHHOTO yIJia
77 DeMeHTHl CPepruIecKOil TeOMETPUH: TE€OIe3UNIECKIE

JMHUM Ha 3emJie 14.03.2024
78 KonTponbnas padota "YT1isl U paccTosTHUS 19.03.2024
79 Cucremaru3zainus 3HaHUN "MHOTOTpaHHUK U €0

3J€eMEHTHI" 20.03.2024
80 [Mupamuna. Buas! nupamug. [IpaBunbHas nupamuia 91.03.2024
81 IIpusma. [Ipssimas u HaknoHHAs npu3Msl. [IpaBubHas

npusma 02.04.2024
82 IIpssMo# napaienenunes, NpsMoyroabHbIi

napajuiesenumnes, Kyo 03.04.2024
83 Briykisle MHOrorpanHuku. Teopema Ditnepa 04.04.2024
84 Beimykieie MHOrorpanHuku. Teopema Oinepa.

[TpaBrIIBHBIE U MTOJIYIPABUIIbHBIE MHOTOTPaHHUKHU 09.04.2024

K "M n
85 OHTpOJIbHAs paboTa "MHOTOTpaHHUKH 10.04.2024
86 [ToHsATHE BEKTOpA HA IJIOCKOCTH M B IPOCTPAHCTBE

11.04.2024




87

Cymma BEeKTOpOB

16.04.2024
88 Pa3znocths BEKTOpOB 17.04.2024
89 [IpaBuiio mapamienenunena 18.04.2024
90 YMHOXEHUE BEKTOpA HA YUCIIO 23.04.2024
o1 Pasnosxenue BekTopa mo 6azucy Tpéx BEKTOPOB, HE
JIEXKAIUX B OTHOM IIJIOCKOCTH 24.04.2024
92 CkansipHO€ NpOU3BEICHUE 25.04.2024
93 Brrunciienue yria Mexxay BEKTOpaMu B IPOCTPAHCTBE 02.05.2024
94 [Ipocrerimue 3aqa4u ¢ BEKTOpaMu 07.05.2024
95 [Tpocreiimume 3a1a4u ¢ BEKTOpaAMH 08.05.2024
96 IIpocrerine 3ana4u ¢ BEKTOpaMu 14.05.2024
97 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 15.05.2024
98 O060011IeHNE U CUCTEMATHU3AaLMs 3HAHUI 16.05.2024
99 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 21.05.2024
100 HroroBast KOHTpoONbHAs paboTa




22.05.2024

101 HToroBast KOHTpOJIbHAS paboTa 1 99 05.2024
102 O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN 1 93.05.2024
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus. 10—11 kiacchl: yue0. as001eo0pa3oBaT. YUpeKAeHH: 0a30BbIA U TPOQHIL.
ypoBuu / JI. C. Atanacss [u ap]. — M.: IIpocBemnienue
METOANUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
» Atanacsu JI.C., byry3zos B.®., Kagomues C.b. I'eomerpus. 10-11:YueOuux as
00111600pa30BaTEIIbHBIX YUPEIKICHU: 0a30BbINA U TPOPMIBHBIA ypoBHH. — M.: [IpocBemienue,
2022
* BypmuctpoBa T.A. Anrebpa u Hayana matematuueckoro ananuza 10 - 11 kmacchl.
[Tporpammel 0611e00pa3zoBaTenbHbIX yupexkaeHuil. - M.: «lIpocsemenne», 2019. [DneKTpOHHBIHI
pecypc]- Pexxum moctyna: https://catalog.prosv.ru/item/5615
* SIposenko B.A. IToypounsie pazpabotku no reomerpun:10 kiacc.- M.: BAKO, 2010
* Caaksin C.M., byry3os B.®. I'eometpus. [Tloypounsie pazpadorku.10-11 kiaccer: YueOnoe
nocobue it ob1ieoOpa3oBaTeabHbIX opranu3aiuii.- M.: [Ipocsemenue, 2020
* 3uB B.I'. 'eomerpust. Aunaktuueckue Matepuainsl. 10 kinacc: 6a30BbIi U TPOPUIBHBIN
ypoBaH. — M.: IIpocBemienne, 2018
* banasu O.H. 'eomerpusi: 3ajaun Ha TOTOBBIX YepTexax A moaroroku k EI'9: 10-11

knaccel. — PoctoB v/]1: ®enuke, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://maremaTuueckas-mkosna.pg
Enunas xomtekimn udpoBbeix oOpa3oBarenbHbIX pecypcon: http://school-collection.edu.ru/.

Caiit http://MaremaTudeckas-mkomna.pg



