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MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBiIsIETCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro o0uiero oopa3oBaHusl, TaK Kak
o0ecreyrBaeT BO3MOXKHOCTb M3YyUEHHs AUCLUIUIMH €CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH M MPEIMETOB
ryMaHUTapHOro 1uKia. [TockonbKy joruueckoe MblieHne, GopMUpPyeMOoe IpU N3y4EeHUH 00y4arolUMUCs
MOHATUMHBIX OCHOB T'E€OMETPUH, IPH JOKAa3aTelIbCTBE TEOPEM M IOCTPOCHUHM LEMOYKU JIOTHYECKUX
YTBEPKJIEHUM NpU pelIeHMH T'€OMETPUUYECKHX 3a/ady, YMEHHE BBIJBUIAaTh M OINpPOBEpraTb TIMIIOTE3bI
HETOCPEJICTBEHHO HCIOJB3YIOTCA MpPH pEIIeHHH 3a/lad eCTEeCTBEHHO-HAyYHOrO IIMKJIAa, B YacCTHOCTH
(bU3UIEeCKUX 3a7a4.

Ienp ocBoeHust mporpamMMel yueOHOro kypca «l'eomerpus» Ha yriyOlIEHHOM YpPOBHE — pa3BHUTHE
MHAUBUIYaIbHBIX CIIOCOOHOCTEH OOyYalomuXcs MpH H3YYEHUH TEOMETPUHM, KaK COCTaBJIAIOLICH
npeaMeTHoi obnactu «Maremaruka U MH(QOpMaTHKa» depe3 obecredeHrne BO3MOKHOCTH MPHUOOPETeHUS U
UCIOJb30BaHUs Oojiee TIyOOKMX TeOMETPUYECKMX 3HAHUN W JEHCTBHMH, CHEU(PHUUHBIX T'€OMETPHH, U
HEOOXOJUMBIX JUISL YCIEUIHOTO TNpO(eCcCHOHANBHOTO 00pa3oBaHUs, CBSI3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMH 3aayaMH Kypca TE€OMETPUU Ha YIIyOJEHHOM YpOBHE, DPACHIMPSIONIMMU H
YCUJIMBAIOIUMH KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

pacimpeHne MpeICTaBICHUs] O TEOMETPUHM KaK YacTH MHPOBOH KyJIbTYpHl M (OpPMHpPOBaHUE
OCO3HAHMS B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIUM MHUPOM;

(dbopMHUpOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax KaK O BAKHEHUIINX MaTeMaTHUECKUX
MOJIENIAX, MO3BOJAIOIIMX ONMCHIBATH M H3y4aThb pa3Hble SBIECHUS OKPYXKAlOIEro MHpa, 3HAHHE
MOHATUIHOTO amnmapara 1o pasaeny «CtepeoMeTpus yaeOHOTo Kypca FeOMeTpHH;

(dbopmMHpoBaHHE YMEHMs BJaJleTh OCHOBHBIMU IOHSATHSAMU O HPOCTPAHCTBEHHBIX (urypax M uX
OCHOBHBIMH CBOWCTBAaMH, 3HaHUE TeOpeM, (OpMYJ U yMEHUE UX MPUMEHATh, YMEHUS JOKa3bIBaTh TEOPEMBI
Y HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI peIlIeH!s 3a/1a4;

(dbopMHpOBaHKE YMEHHUS PAcliO3HABATh HA YEPTEKaxX, MOJIEISIX U B pealbHOM MUPE MHOTOTPAHHUKHU U
TeJa BpalleHUs, KOHCTPYUPOBATh FeOMETPUUECKUE MOJETIH;

(dbopMupoBaHKE MOHUMAHKS BO3MOKHOCTH aKCHOMATUYECKOTO TOCTPOCHHUS MaTEMAaTUYECKUX TEOPHIA,
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU MPOBEIEHUH PacCy KICHUMH;

dbopMHpoBaHHE YMEHHUS BIIQJECTh METOAAMHU JOKA3aTENbCTB W AITOPUTMOB PEIICHHs, YMEHHUS HUX
IPUMEHSTh, IPOBOJMTH JI0OKa3aTeIbHbIE PACCyKICHUS B XOJI€ PELICHUs] CTEPEOMETPUUECKUX 33/1a4 U 3a/1au
C TMPAaKTHYECKUM COJIEp)KaHHEM, (OPMHPOBAHUE MPEICTABICHHUS O HEOOXOJAMMOCTH JIOKA3aTENLCTB IPH
O00OCHOBAaHMU MAaTeMaTHYECKUX YTBEPXKICHUH U pOJIM aKCUOMAaTHMKM B IPOBEACHUHU JIEAYKTUBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPILIEHCTBOBAHME HMHTEIIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATEIFHOM AaKTHBHOCTH, WCCJIENIOBATEIbCKIX YMEHUH, KPUTHYHOCTH MBIIIICHHS, HWHTEpeca K
U3YyYEHHUIO T€OMETPUH;

¢dbopmupoBanne (YHKIMOHATHHONH TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMEHHS pPaclo3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peasIbHBIX )KU3HEHHBIX CUTYalUsiX
U TpU W3YyYCHHH JAPYTrUX Y4YeOHBIX TIPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MO/JICJIMPOBAHUS PEAJIbHBIX CUTYallUi, UCCIeI0OBaHUS TOCTPOSHHBIX MOJIENIEH, HHTEPIPETALUH OTyYEHHBIX
pe3yIbTATOB.

OCHOBHBIMH COZIEP)KaTEIbHBIMU JIMHUSAMH yueOHOro Kypca «I'eometpusi» B 10—11 kiaccax siBistoTCs:
«[IpsiMBIe 1 TUTOCKOCTH B POCTPAHCTBE», « MHOTOTpaHHUKNY, «Tena BpameHus», « BeKTopbl 1 KoopInHATHI
B IPOCTPAHCTBEY, «/IBI)KEHUS B IPOCTPAHCTBEY.

Chopmymnuposanroe Bo PI'OC COO TtpeboBaHne «yMETh ONEPUPOBATH OHITHIMNY, PEIIEBAHTHBIMU
reoMeTpuH Ha yriayOnéHHoM ypoBHe oOydenus B 10—11 kiaccaX, OTHOCHUTCSI KO BCEM COJEpXKaTeIbHBIM
JUHASAM Y49eOHOTO Kypca, a (OPMHpPOBAHWE JIOTHUECKUX YMEHHH pachpeiensercs He TONBKO TI0
COJIepKaTeNbHBIM JIMHUSAM, HO M 1o roxam oOydenus. CopepikaHue oOpa30BaHUs, COOTBETCTBYIOLIEE
NPEeIMETHBIM pe3yJbTaTaM OcBoeHUs1 DenepanbHON pabodell MporpaMMbl, paclpeneIéHHBIM IO ToJam
00y4YeHHs, CTPYKTYPHUPOBAHO TAaKMM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, IMPUHIMIHAIBHBIM BOIPOCaM
o0yyaromuecs: oOpalaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T'€OMETPHUECKUMHU
MOHATUSIMH ¥ HaBBIKAMH  IIOCIIEIOBATEIbHO W TIOCTYINATEeNbHO, C  COONIOJICHHEM IPHHIUIA



MIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIIOYATh B OOMIYI0 CHCTEMY T'€OMETPHUYECKUX IPEICTaBICHHMA
o0yyJaromuxcs, pacimupsist U yriayomuss e€, o0pasys IpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

CO3/1aTh yCIOBUs ISl AU depeHinanuu 00y4eHus, MOCTPOSHHS HANBHUIYAIbHBIX 00pa30BaTEIbHBIX
porpaMM, 00€CleYuTh YTIIIyOJI€HHOE H3y4YeHHE T'eOMETPUHM KaK COCTaBJISIOUIe y4yeOHOro mnpeamera
«Maremartuka;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHHsS] MaTeMaTUKH ¢ Y4€TOM BbliOOpa Oyaymieit
npodeccuu, odecreunBas MPEEeMCTBEHHOCTh MKy OOIIUM U MPOPECCHOHATBHBIM 00pPa30BaHHUEM.

Ha m3ydenne yueOHOTOo Kypca «['eomerpus» Ha yriryOs€éHHOM ypoBHe otBomutcs 204 daca: B 10
kimacce — 102 gaca (3 yaca B Hegento), B 11 kmacce — 102 ygaca (3 gaca B HeJlelo).

B coorBercTBUM ¢ METOIWYECKUMH pPEKOMEHIAIMSIMH IO COCTaBJICHUIO ydeOHOro IjIaHa
00pa30BaTeNbHBIX OpraHU3aIUil, pPEeaTH3yIOIIUX OCHOBHBICE 00pa30BaTENbHBIE MPOrPaMMbI HAYAIHHOTO
00111ero, OCHOBHOTO 00IIIEro, CPeAHET0 001Iero 00pa30BaHus, PACIOJIOKEHHBIX Ha TeppUTOpUN PocToBCKOM
obmactu, Ha 2023-2024 yuebnsiit Tox ot 15.02.2022 Ne A3-113/03, ot 22.05.2023 Ne 03-870,yueOHbIi M1aH
MBOY T'ny6okunckoit COIIINe32 mpemxycMmarpuBaeT 00si3aTelbHOE M3ydeHHE TeoMeTpuu (yriryOJeHHBIN
ypoBeHb) B o0beme 102 waca B roa, 3 9aca B HEZEIIO.

B cootBercTBHM C KaneHmapHbIM rpadukom oOpasoBarenbHOW opranuzammu MBOY I'myOokumHCKON
COI1LINe32 na 2023-2024 y4eOHBIii TOJl U paclucaHueM ypOKOB Iporpamma OyzeT BoinosnHeHa 3a 100 yacos
3a cYeT yIUIOTHEHMsI (00beAMHEHNS) MaTepHualla o pa3Jiely IOBTOPEHHUS.

COJAEPKXAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. IloHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHHe TpAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECs, MapajulebHbIE U
CKpeuuBaromuecs npsMbeie. [IpusHaku ckpemmBaromuxcss nOpsAMbIX. [lapamienbHOCTE HPSAMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBE: IApajUICIbHBIE IPSIMbIE B IPOCTPAHCTBE, NMAPAJICIBHOCTh TPEX NPSMBIX,
NapajuleIbHOCTh MPSIMOW U IUIOCKOCTU. llapanyenbHoe M LEHTpalbHOE NMPOEKTUPOBAHUE, HU300paKeHHUE
¢uryp. OcCHOBHBIE CBOMCTBa NapayljIeIbHOIO INPOEKTUpOBaHMs. M300paxeHue ¢uryp B napauienbHOM
IIPOCKUMU. YTJIBl C COHANPABICHHBIMA CTOPOHAMH, YIOJd MEXAY MpPsAMbIMA B IPOCTPAHCTBE.
[TapajienbHOCTh  IUIOCKOCTEH: IapajuleibHBbIE IIJIOCKOCTH, CBOWCTBA IIapajUICIbHBIX  IJIOCKOCTEM.
[Ipocreiimme mpocTpaHCTBEHHBbIE (UTYpPHI HAa IUIOCKOCTH: TETPadAp, Mapajliesienumel, MOCTPOSHUE
CCYCHMUI.

[IepneHMKyIAPHOCTD NMPSMOM U IUIOCKOCTHU: NEPIEHIUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE, MPAMBIE
IapajuleJIbHbIE U NMEPIEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYJIIPHOCTHA MPSIMON U IIOCKOCTH,
TeopeMa O MpsIMOU MEePHEHAUKYJSPHON MIocKocTH. OpToroHanbHoe mpoektupoBanue. [lepneHaukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKLUs (PUTYPBI
Ha IUIOCKOCTb. [lepneHauKyJIsIpHOCTh IIOCKOCTEW: NPHU3HAK MEPHNEHAUKYISPHOCTH JBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX MEPIEHAUKYIIAPAX.

VYIubl B IPOCTPAHCTBE: yTrOd MEXAY NPSIMOM M INIOCKOCTBIO, JABYTPaHHBIM YTOJI, JIMHEWHBIA YTOJI
IBYTrpaHHOro yria. TpéxrpaHHblil 1 MHOrOrpaHHble yribl. CBOMCTBA IVIOCKUX YIVIOB MHOIOTPAHHOTO yIJa.
CBolicTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTPAaHHOrO yria. TeopemMbl KOCHHYCOB W CHHYCOB JUIS
TPEXTPAHHOTO yIJa.

MHoOrorpaHHUKH

Buasl MHOrorpaHHuKoB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yrosnpHas npusMa, mnpsMas H
HAKJIOHHas MpU3MbI, OOKOBas M TIIOJHas MOBEPXHOCTh Mpu3Mbl. [lapamnenenumnesn, HPSIMOYTOJbHBIN
napajuleJienunes U ero cpoiicrea. Kparvaiimme myTy Ha MOBEpXHOCTU MHoOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHnas teopema Iludaropa. Ilupamuaa: N-yronbpHas nupaMuja, OpaBUJIbHAsS M yCEeUEHHAs
nupamubl. CBoiicTBa péGep M OOKOBBIX TpaHel MpaBWIbHONW mUpamuabl. [IpaBuibHbIE MHOTOTPAaHHHUKH:



MpaBWIbHAsg TpU3Ma M MpaBWIbHAs NHpaMuia, NpaBUIbHAs TPEyrojbHas NUpaMHa U MPaBUIbHBIN
TeTpa’p, Kyo. [lpeacraBienne o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTAd/IP, JOACKA3P U HKOCAIP.

Brruucinenue 9S1eMEHTOB MHOTOTPAHHUKOB: pé&Opa, aAWaroHand, yrael. [lmomans OokoBoi
MOBEPXHOCTU W TIOJHOW IMOBEPXHOCTH MPSMOM MPU3MBI, IUIONIA[b OCHOBAaHHM, Teopema O OOKOBOIA
MMOBEPXHOCTH MPSMOMN Tpu3MbI. [lnomaas O0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHBHONW MUPAMU/IBI,
Teopema O IIOLAAU yCEUEHHON TUPaMUIBL.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPHUM MPABUIBHBIX MHOTOTpaHHUKOB. CHMMETpHs B
IIPaBWJIBHOM MHOTI'OIPaHHUKE: CUMMETpPHUsI NapajllesIenuneaa, CAMMETPUS IPAaBUIIBHBIX IIPU3M, CUMMETPHUS
IIPaBWJIBHOM IUPaMUBI.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHsA: BEKTOp B MPOCTPAHCTBE, HYJICBOM BEKTOpP, JJIWMHA HEHYJIEBOIO BEKTOpPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBIEHHbIE W NPOTHBOIIOJIOXHO HAIpPABIECHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB.
JIEUCTBHsI C BEKTOPAMHM: CIIO)KCHHE M BBIYUTAHME BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXCHHE
BEeKTOpa Ha uuncio. CBolcTBa clI0XkeHUs BEKTOpoB. CBONMCTBA yMHOKEHHUs BeKTopa Ha uucio. IlonsTtue
KOMIUTaHapHBIE BEKTOPHI. [Ipu3Hak koMIutaHapHOCTH TpEX BeKTOpoB. IIpaBuiio mapamenenunena. Teopema
0 pa3JoXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaMm. IIpsiMmoyrosibHas cuUcCTeMa KOOpAMHAT B
npocrpanctse. Koopaunats! BekTopa. CBsi3b MEXKIy KOOPAMHATaMU BEKTOPA U KOOPAUHATAMU TOYEK. YTOJ
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHET O OBIIEIO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTD TPAKAAHCKON MO3UIIMU 00yUYAIOMIErocsi Kak akKTUBHOT'O M OTBETCTBEHHOTO YJICHA
poccuiickoro oOmecTBa, NMPeICTaBIEHUE O MaTeMaTHMYECKHMX OCHOBaX (DYHKIMOHUPOBAHMS Pa3IHMUHBIX
CTPYKTYp, SIBICHHH, TpoUEayp TpakJaHCKOro ooOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHe
B3aMMO/IEHICTBOBATh C COLIMATIBHBIMUA HHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYECHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHUe:

C(OPMHPOBAHHOCTh POCCUHCKOM TIpakJaHCKOW MJAEHTHYHOCTH, YB@KEHHs K MPOLUIOMY U
HACTOAIEMY POCCUHCKON MaTEMATHUKH, LIEHHOCTHOE OTHOILLIEHUE K JOCTH)KEHUSM POCCUNCKUX MaTEMATHKOB
U POCCUHCKOM MaTeMaTHYECKOM LIKOJIbI, HCTIOJIb30BAaHUE ITHX JOCTHKEHUH B IPYTHX HAyKaX, TEXHOJIOTHSIX,
chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHIMCKOIO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUS, 3TUYECKOIO IOBEJECHMS, CBA3aHHOIO C IMPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHMH HAyKu U
NeSITeIbHOCTBIO YUEHOT0, 0OCO3HAHUE JINYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUNBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAs 3CTETHKY MAaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aja4, pEUIeHUH, PacCykAECHUH, BOCHPUUMYMBOCTb K MAaTEMaTHUYECKUM AacleKTaM pa3IM4YHbIX BHJIOB
UCKYCCTBa;

5) pusuyeckoe BocnuTAHME:

cOpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh MaTeMaTH4YeCKHMEe 3HaHHWs B MHTEpecax 3J0pPOBOIO H
O6e3omacHOro o0Opa3a >KHU3HM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/0pOBbIO (310pOBOE MHTaHUE,
cOanaHCUpPOBAaHHBIA PEXKUM 3aHATUA U OTAbIXa, peryisipHas (u3nueckas aKTHUBHOCTbH), (U3NYECKOE
COBEPILLIECHCTBOBAHHE MIPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1EATEIIHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTb K TPYHYy, OCO3HAHHUE LEHHOCTH TPYJIOJIIO0MsS, HMHTEpPEC K pa3lIuyHbIM chepam
npodeccuoHanbHON AEATEIbHOCTH, CBA3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKEHUSIMH, YMEHUE COBEpUIaTh
OCO3HaHHBIN BbIOOp Oyayuiel mpodeccuu U pean30BbIBATh COOCTBEHHBIE KU3HEHHbIE TUIaHbl, TOTOBHOCTD
U CHOCOOHOCTh K MaTeMaTH4eCKOMYy OO0pa30BaHUI0 M CaMOOOpa30BaHHUIO HAa MPOTSKEHUM BCEW >KU3HH,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PELLICHUH MPAKTUYECKHX 33/1a4 MaTeMaTUYEeCKOI HallPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

c(OPMHUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYphl, NMOHHMaHUE BIIUSHUSA COLUAIbHO-3KOHOMHYECKUX
IPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBHOM cpellbl, OCO3HaHHWE TJI00AJBHOIO XapakTepa



OKOJIOTUYECKHUX HpO6J’IeM, OpHUCHTAIHUA Ha NMPHUMCHCHUC MAaTEMATUUYCCKHUX 3HAHUH IJid peIICHUA 3a1a4d B
obmactu Opr)KaIOH_[eﬁ CpcAabl, IUIAHUPOBAHUC TIOCTYIIKOB W OHLCHKH HX BO3MOXHBIX HOCJIGI[CTBI/Iﬁ pInb
OKpY>KaloIleH Cpelibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOHN MPAKTUKH, IOHUMAHUE MAaTEeMaTH4YEeCKON HAayKH Kak cgepbl 4eIOBEYECKOH NesITeTbHOCTH,
3TanoB €€ pa3sBUTHS W 3HAYMMOCTH JJS Pa3BUTHUs IMBUIM3ALMM, OBJIAJCHHE S3bIKOM MAaTEMAaTUKU U
MaTE€MaTUYECKOW KYJIbTYpOH Kak CpPEACTBOM II03HAHUS MHPA, TOTOBHOCTb OCYILECTBIIATH NPOCKTHYIO U
UCCIIEI0BATENbCKYIO JeITEIbHOCTh HHAUBHIYyaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/1bHBIC YHHBePCAJIbHbIE YUeOHbIe NeliCTBUSA

Ba3zoBble Jioruyeckue AeiicTBuA:

BBISIBIISITh U XapaKTE€PU30BaTh CYIIECTBEHHBbIE INPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHM,
OTHOLICHUH MEXIY MOHATHSIMH, (GOPMYIMPOBATH ONpPENENICHHs MOHATUH, yCTaHABIMBATh CYIIECTBEHHBIIH
MPU3HAK KJIacCH(PUKALUU, OCHOBAHUS [T 0000IIEHNS M CPABHEHUS, KPUTEPUH TMPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPE0OPa30BbIBATE CYXAECHUS: YTBEPAUTEIbHbIC U OTPULIATEbHbIE,
€IMHUYHBIE, YaCTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MaTeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpeuus: B (akTax, AAaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEUIaraTh KPUTEPUH IS BHISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

JenaTb BBIBOJBl C  HCIOJb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M  HHAYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITENIPHO JIOKA3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEpXKIEHUHM (mpsiMble U OT
MPOTHBHOTO), BBICTPAWBATh ApPryMEHTALMIO, TPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXK/IEHUS U BBIBObI;

BBIOMPATH CIOCO0 pemieHust yueOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPATH
HauboJee MOAXOJAINMN C yUETOM CAMOCTOSITENILHO BbIJICIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckue 1elCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUII HHCTPYMEHT MO3HaHUA, (OPMYIMPOBATH BOIPOCHI,
¢buKcupyromye MpoTHBOpeYre, MpodiIeMy, YCTaHABIMBATh MCKOMOE WM JIaHHOE, (OpMHUpPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

MIPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEAOBAHWE IO YCTaHOBJIEHMIO
0COOEHHOCTEH MaTeMaTH4YeCKOro OObEKTa, SBJIEHUS, IMPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO ~ (hopMynupoBaTh O0OOLIEHUS M BBIBOJBI IO pe3yjbTaTaM IpPOBEAEHHOIO
HaOJIIO/IEHUs, MCCIEAOBAaHUS, OLICHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB H
0000I11IeHHI];

[IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IIpOLlEcca, a TAaKKE BBIABUTATb IPEIAINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBJISATh Ae(PULUTHI HHPOPMALIUHU, JAHHBIX, HEOOXOAMMBIX Il OTBETA Ha BONPOC U JAJIS PELICHHUS
3a/1a4u;

BbIOMpPATh MH(GOPMAIMIO U3 UCTOYHHKOB PA3JIMUHBIX THIIOB, aHAIW3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIMIO PAa3IMYHBIX BUJIOB U (POPM NpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(POpPMALMIO, MPEACTaBIATh €€ B pPa3IMYHbIX (QOpMax, HUIFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENIEHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Oo01enue:
BOCIPUHUMATH U (OPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMH OOIIEHUS, SICHO,
TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XO)Iy pemeHH;{ 3aga4u, KOMMeHTHpOBaTL HOJ'Iy‘-IGHHBIfI pezym,TaT;



B X0JIe OOCY>KIEeHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBbI, MPOOIEMbl, perraeMoin
3a/1auu, BHICKA3bIBaTh UJIEH, HAIICJICHHBIC HA MOUCK PEILIECHHUs, COOCTABISATh CBOU CYXKJICHUSI C CY>KJICHUSIMU
IPYTUX YYacTHUKOB JHaliora, OOHApyXMBaTh pa3jIM4Me U CXOJICTBO IO3MIMNA, B KOPPEKTHOWU (opme
(dbopMyIHpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh  pe3yJbTaThl  pPELICHHs  3aJayd, OKCIEPUMEHTA, MCCIEIOBAaHUs, IPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3a/1ad MpE3eHTAllMd U O0COOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1elCTBHS

Camoopranu3anus:

COCTaBJIATh IUIaH, JIFTOPUTM PEIICHMs 3a/a4yH, BHIOMPATh CHOCOO pEIIeHUs ¢ Yy4ETOM HMEIOLUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C
y4€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BJIJIETh HABbIKAMHU TI03HABATENBHOM pedrIeKCMH KaK OCO3HAHMSI COBEpIIAEMBbIX JIEHCTBUN U
MBICITUTEIIBHBIX TIPOIIECCOB, HX PE3YJIBTATOB, BIAJETh CIIOCOOaMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3ysbTaTa peuieHUs MaTEMaTUYECKOH 3a/1a4H;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IMPHU PEIICHUM 337a4d, BHOCUTh KOPPEKTHUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAaHHBIX, HAWJCHHBIX OIMIMOOK, BRISABICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pE3YJIbTaTa IEIH M YCIOBHSAM, OOBSICHATh NPUUYUHBI JTOCTHIKECHUS WIIH
HEJOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eITeIbHOCTD:

MOHUMATh U UCIOIB30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHAMBHIYaTbHOW pabOTHI MPHU pPEIICHUH
y4eOHBIX 3aj7a4, MPUHUMATh II€7Th COBMECTHOW IESATENLHOCTH, TUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CykaeHHUS, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» U
WHBIE), BBITIOJIHATH CBOKO YacTh PabOThl U KOOPJAWHUPOBATH CBOM JICUCTBUSI C APYTUMHU YJI€HAMU KOMAaHJbI,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJga B OOIIUI MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM yUYACTHUKAMU
B3aUMO/ICHCTBUS.

MNPEAMETHBIE PE3YJBbTATbBI

K oIty 10 kiaacca o0ydaromuiicss HAy4YnuTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHM MOHSATHSIMH CTEPEOMETPUM IIpU pEIIEHUWH 3a7ad |
MIPOBEICHUU MaTEMaTUYECKUX PacCyKJICHHH;

® [IPUMEHSTb AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUH T€OMETPUUYECKUX 3a/ay;

e Kjaccu(UIUpPOBaTh B3aUMHOE pACIHOJIOXKEHHE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMbIX U IJIOCKOCTEHN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBA3AHHBIMH C YIJIaMHM B IPOCTPAHCTBE: MEXY MPSMBIMH B
IIPOCTPAHCTBE, MEXKY NIPSAMOU U IIIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOT'OI'PaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (MpU3Ma, NHUpaMHJIa, IPSIMOYTOIbHBIN
napasuenenunen, ky0);

e KJjaccu(UIUPOBaTh MHOIOIPAaHHUKH, BEIOUpPAsi OCHOBAHUS IS KIIACCU(PUKALINU;

e CcBOOOJIHO ONEPUPOBATH MOHATHIAMM, CBI3aHHBIMH C CEUEHHEM MHOT'OI'PAaHHHUKOB IIOCKOCTBIO;

®  BBINOJIHATH MapajUIeIbHOE, LIEHTPAIBHOE U OPTOrOHAJIbHOE MPOEKTUPOBAaHUE (PUTYDP HA MIIOCKOCTH,
BBINIOJIHATH U300paXkeHus: (PUTryp Ha MIIOCKOCTH;

® CTPOUTH CEUEHHUS MHOIOIPAHHUKOB DPA3JIMYHBIMU METOAAMH, BBINOIHATH (BBIHOCHBIE) IIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH IUIOIMIAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MUPaMUa), TEOMETPUUECKUX Tel
C IpUMEHEHUEM GopMyJT;



CBOOOJHO OINEPHUPOBATH MOHATHAMU: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETpUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN UTYPBI;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

pelaTh 3a1a4 Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOILIEHUIN U HAX0XKJIEHUE T€OMETPUUYECKUX
BEJIMYMH, [IPUMEHSS U3BECTHBIE METO/bI IIPU PELIEHUM MAaTeMaTUYECKUX 3a/a4 MOBBILIEHHOIO U
BBICOKOT'O YPOBHSI CII0KHOCTH;

MIPUMEHATHh MPOCTEHIINE NPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHCTEMBI
IIPY PELIEHUN CTEPEOMETPUUECKHX 3a/1a4;

U3BIICKaTh, TNPEOOPa3OBbIBATE M HWHTEPIPETHPOBATH HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexkKax U pUCYHKaX;

MIPUMEHSATH ITOJYyYEHHBIE 3HAHUS Ha IPAKTUKE: CPABHUBATh U AHAIM3UPOBATh PEAJIbHBIE CUTYyAIUH,
NPUMEHITh  W3Y4YEHHBIE IOHATHS B IIPOLECCE  IOMCKAa  pEHIEHMs  MaTeMaTHYeCKH
chOopMyJIMPOBAHHON TPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHTyalldd Ha S3bIKE TE€OMETPHH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJENIN C HCIIOJIb30BAHMEM TIE€OMETPUYECKHX IMOHATHI M TEOpeM,
anmapata ajnreOpsbl, pelarh MPaKTUYeCKHe 3a/7a4uu, CBS3aHHbBIE C HAXOXKJICHHUEM IeOMETPUUYECKUX
BEJIMYUH;

UMETh TMpEACTaBICHUSI 00 OCHOBHBIX OJTalax pa3BUTHA TEOMETPUU KAaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontpoaenpie  Ipakrireckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
bubnnorexa [JOK
1 Bezetine b CTepeoMeTpiio 0 0 https://m.edSO(])_.[r(aleaOf704
5 B3anMHOe pacnionoxeHue npsMbIx B 6 0
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B 3 1
IIPOCTPAHCTBE
4 [leprnieHIUKYISIPHOCTD MPSIMBIX U 19 1
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYribl U paccTOsTHUS 17
6 MHororpanHuKu 31 1
BekTopsl B IpocTpaHCTBE 7
3 HOBTOPGHI/IG, o0o0111eHue U cucTeMaTH3anus 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 100 5 1



https://m.edsoo.ru/f2a0f704

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacoB DJIEeKTPOHHbBIE
Ne udpoBbie
n/n Tema ypoka Beer  Kour.  Tip. Jara :)lﬁ[()l;I;OBaTeJIL
° pad pad HbIe pecypchl
I1.1 OcHOBHBIE NOHATHS CTEPEOMETPUHN: TOUKA, ITPSIMasi, INIOCKOCTb, bubmorexa
1 npoctpancTBo. [IpaBuia n300pakeHns: Ha pUCYHKaX: N300paKECHHS 1 0 0 04.09 HOI?
TUIOCKOCTEH, MapajIebHBIX MPSMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka E’;‘;gsa.égdidsoo.r
5 3HaKOMCTBO C MHOTOTPAaHHUKAaMH, H300paKeHNEe MHOTOIPAaHHUKOB Ha 1 0 0 04.09
pHCYHKaX, Ha IPOEKIIMOHHBIX YEPTEKAX
3 3HaKOMCTBO C MHOTOI'paHHUKaMH, H300pa’keHre MHOTOTPaHHUKOB Ha 1 0 0 07.09
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKaX
4 I1.2-3IToHATHE 00 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1 0 0 11.09
aKCHUOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX
5 [1.2-3ITonsATHE 00 AKCHOMATHYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1 0 0 11.09
AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX
5 I1.2-3IToHATHE 006 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1 0 0 14.09
AKCHOMBI CTEPEOMETPUH U CICICTBHS U3 HUX
7 [1.4,11.7 B3aumMHO€ pacnonoKeHue NpsIMbIX B IPOCTPAHCTBE: 1 0 0 18.09
nepeceKaroIrecs, napauielbHble U CKPEIMBAOLIUECs MPsIMble
8 N300paxkeHne cedeHNt MHOTOTPaHHHUKOB 1 0 0 18.09
9 I1. 5, 6 IlapamienbHOCTD NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:! 1 0 0 21.09
napajJiesibHble IpsSMbIe B IPOCTPAHCTBE; MapaJIeIbHOCTh TPEX MPSAMBIX
10 1.6 [TapannenbHOCTh NPAMBIX U INIOCKOCTEHN B MPOCTPAHCTBE: 1 0 0 95,09
[MTapannenbHOCTh TPSIMOM U TNIOCKOCTH
11 N300paxkeHne ce4eHN MHOTOTPaHHHUKOB 0 0 25.09
12 I1.8 Yriibl ¢ coHanpaBIeHHBIMU CTOPOHAMH 0 0 28.09



https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f704

13 I1.9 Yron mexay npsiMbIMU B IPOCTPAHCTBE 1 0 0 02.10
14 I1.9 Yron mexay npsMbIMH. 1 0 0 02.10
15 VYTos MeXIy NpSIMBIMU B TIPOCTPAHCTBE 1 0 0 05.10
16 I1.10 [TapamienbHOCTh TIOCKOCTEH. 1 0 0 09.10
17 I1.10 [apamienbHOCTb MIOCKOCTEH. 1 0 0 09.10
18 I1.11 CpoiicTBa mapauieabHbIX MIOCKOCTEH 1 0 0 12.10
19 I1. 12-13 Ilpocreiimue NpocTpaHCTBEHHBIE (GUTYPHI HA TUIOCKOCTH: 1 0 0 16.10
TeTpa’ip, KyO, napasenenunesy
20 I1. 14ITocTpoenue ceueHuit 1 0 0 16.10
21 I1. 14ITocTpoeHue ceueHui 1 0 0 19.10
22 [TocTpoenwne ceuenuit 1 0 0 23.10
23 [Toctpoenue ceuenuii 1 0 0 23.10
24 KonTponbhast pabota no teme "Hps{MLI(E U IUIOCKOCTH B IIPOCTPAHCTBE. 1 1 0 96.10
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTER"
25 I1. 15 IlepnenaukysipHbIE IPSAMBIE B IPOCTPAHCTBE 1 0 0 09.11
26 [1.16 INapannenbHble OpsiMble, MEPHIEHAUKYISPHBIE K TUIOCKOCTH 1 0 0 13.11
27 I1.15-16 IlepnenaAMKyIAPHOCTD NPSIMOM U INIOCKOCTH 1 0 0 13.11
28 [TapannenpHble MpsiMble, MEPHEHANKYISPHBIE K IUIOCKOCTH 1 0 0 16.11
29 I1.17 Ilpu3Hak neprneHauKyJIIpHOCTU IPSIMOM U INIOCKOCTU 1 1 0 20.11
30 Pemenue 3anau 1 0 0 20.11
31 [Ipu3Hak neprneHuKyISIpHOCTH MPSIMON U TUIOCKOCTH 1 0 0 23.11
32 I1.18 Teopema o npsAMOii, NEPIECHANKYJISAPHON K MIOCKOCTH 1 0 0 27.11
33 [TeprieHIUKYISp U HAKIIOHHBIC 1 0 0 27.11
34 Teopema o npsAMoH, NepHIEHAUKYIAPHON TNIOCKOCTH 1 0 0 30.11
35 I1.19 PaccrosiHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 1 0 0 04.12
TUTOCKOCTH.
36 fﬁizlieg:.o;mne OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1 0 0 04.12
37 PaccTosiHME OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 1 0 0 07.12




TIIJIOCKOCTH.

38 I1.20 Teopema o TpEX mepHeHIUKYIIpaxX 1 0 0 11.12
39 I1.20 Teopema o TpEX MEPIEHIUKYISIPAX 1 0 0 11.12
40 TeopeMma o Tpéx nepneHANKYISIPax 1 0 0 14.12
41 Pemenue 3anau no teme «Teopema o TpEX MEpHEHIUKYISIPAX» 1 0 0 18.12
42 Pemenue 3anay no teme «Teopema o TpEX MepHeHAUKYIAPAXH 1 0 0 18.12
43 [lepneHUKyASPHOCTD MPSIMOM J0 MIOCKOCTH 1 0 0 21.12
44 [NeprienauKkymsp u HaIiJ'IOHHBICZ paccTosiHAEe OT TOYKH JI0 TUIOCKOCTH, 1 0 0 25 12
paccTostHue OT MPSMOM 10 TNIOCKOCTH
45 E;I;l;:;; Zalf;: (;;lz)i(;;’l;oﬂHI/Ie OT TOYKH 10 IUNIOCKOCTH, PACCTOSHUE OT 1 0 0 95 12
46 [eprienauKymsp u HaIiJ'IOHHI)IeI paccTostHue OT TOYKH JI0 TUIOCKOCTH, 1 0 0 98.12
paccTostHue OT MPSMOM 70 TNIOCKOCTH
47 KontponbHas padora "[lepnenauKyasspHOCT NPSMON U MIOCKOCTH" 1 1 0 11.01
48 I1.21 Yrox Mexay IpsMO# ¥ IIIOCKOCTHIO 1 0 0 15.01
49 I1.21 Yron Mexay npsiMoil U IIIOCKOCTBIO 1 0 0 15.01
50 [1.22 JIByrpaHHBIi yro, TMHEWHBIN Yrojl IBYIPaHHOIO yrIia 1 0 0 18.01
o1 JIByrpaHHbIN yroJj, TUHEHHBIN yroyl ABYTPAaHHOTO yIJia 1 0 0 22.01
52 [1.25 TpexrpanHslii yroa 1 0 0 22.01
53 [1.23 Tpu3Hak nepneHAuKYISIPHOCTH JBYX IIIOCKOCTEH 1 0 0 25.01
54 [Ipu3Hak NepneHMKyISIPHOCTH ABYX IUIOCKOCTEN 1 0 0 29.01
55 I1.25 MHOTOrpaHHBII YTOI 1 0 0 29.01
56 Pemenue 3anau. [lpu3Hak neprneHIMKyIIpHOCTH JBYX IIOCKOCTEN 1 0 0 01.02
57 KonTponbHas padoTa 1mo TeMe « YToJI MEeX]y MPSMON | TIOCKOCTHIO" 1 1 0 05.02
58 I1.28 T'eomeTpudeckoe TeIo 1 0 0 05.02
59 I1.27 TloHATHE MHOTOTpaHHHKA. 1 0 0 08.02
60 I1. 24 TlpsmMoyroapHbIN NapauIeIEIUIEN. 1 0 0 12.02
61 [TnockocTH 1 MEePIEeHANKYIISIPHBIE KM TIPSIMbIE B MHOTOTpaHHHKAX 1 0 0 12.02




62 IT 30 ITpuzma 1 0 0 15.02

63 I1.32 [upamua 1 0 0 19.02

64 Pemenwue 3ana4 mo Teme « MHOTOTpaHHHUKI 1 0 0 19.02

65 Pemenue 3amau mo reme « MHOTOTrpaHHUKH 1 0 0 22.02

66 I1.36 IIpaBusIbHBIE MHOTOI'PAaHHUKU 1 0 0 26.02

67 I1.31 IlpoctpancTBenHas Teopema [ludaropa 1 0 0 26.02

68 I1.36 IlpencraBienre o MpaBUIIbHBIX MHOTOIPAaHHUKAX: OKTA3P, 1 0 0 99.02
JOAEKadIp U UKOCAdIP.

69 Pemenue 3anau mo reme « MHOTOTpaHHUKI 1 0 0 04.03

70 Pemenue 3agad nmo reme « MHOTOrpaHHUKW» 1 0 0 04.03

71 Pemenue 3ana4 mo reme « MHOTOTpaHHUKI 1 0 1 07.03

79 I1.37 CumMeTpusi B IPOCTPAHCTBE. DIEMEHThl CAMMETPUH TPABUIIBHBIX 1 0 0 11.03
MHOTOTPaHHHKOB

73 I1. 29 Teopema Diinepa 0 0 11.03

74 I1.29 BbluncieHnue 3JeMeHTOB MHOTOTPaHHUKOB: péOpa, AMaroHalIu, yIiibl 0 0 14.03
I1. 30IIpusma. ( Ilnomans 60KOBOI MOBEPXHOCTH U MOJHOM TOBEPXHOCTU

75 IPSIMOI MPHU3MBI, IJIOLIAaIb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH 1 0 0 18.03
MIPSIMO ITPU3MBI)

76 [1.63-64 Tlonstne BekTOpa. PaBEHCTBO BEKTOPOB. 1 0 0 18.03
[1.32 TIupamuga. (ITnomanas GOKOBOI MOBEPXHOCTH U MOIHOM

77 MOBEPXHOCTHU MPABUIIBHOM MUPAMUIbI, TEOPEMa O TUIOIIAIH OOKOBOM 1 0 0 21.03
MTOBEPXHOCTU yCEUEHHOW TUPAMM/IbI)

78 Kontponbras padota mo teme "MHOrorpaHHUKH" 1 1 0 01.04

79 SHZSI;M CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 1 1 0 01.04

80 I1.52 Tonsitue 06 06BEMe. 0 0 04.04

81 I1.53 O0BéM nmapaienenumnena. 0 0 08.04




82 I1.68-70 KommianapHbie BEKTOPHI 1 0 0 08.04
83 I1.54 O6BEM TIpsiMOiT TIPU3MBI 1 0 0 11.04
84 [1.57006b6M HAKITOHHON TIPU3MBI. 1 0 0 15.04
85 I1.68-70 KomrimanapHbie BEKTOPBI 1 0 0 15.04
86 I1.58 O0BEM TUpaMuIbI 1 0 0 18.04
87 Pemenue 3amayd mo reme «O0BEMBI MHOTOTPAaHHHUKOBY 1 0 0 22.04
88 I1.63-70 Ilpocreiimue 3a1a91 C BEKTOpaMHU 1 0 0 22.04
90 Pemrenue 3anau mo reme «OOBEMBI MHOTOTPAHHUKOBY 1 0 0 25 04
91 Pemenue 3anay no teme «O0bEMBI MHOIOIPAaHHUKOBY» 1 0 0 27 04
92 [1.63-70 IlpocTeiimue 3aa4u ¢ BEKTOPAMH 1 0 0 27.04
93 KonrtponsHas padora no reme "O6bEMBI MHOIOI'paHHUKOB" 1 1 0 02.05
94 [ToBTopenwue. [TocTpoeHre ceueHMT B MHOTOTPAaHHUKE 1 0 0 06.05
95 [1.63-70 Ilpocreiimue 3a1aun ¢ BEKTOpaMU 1 0 0 06.05
96 Brruucnenue paccTossHAN: MEXy IBYMsI TOUKAMH, OT TOYKH J10 TIPSIMOI, 1 0 0 13.05
OT TOYKH 10 TUIOCKOCTH, MEXKITy CKPEIINBAIOIIMMHUCS TPSIMBIMU '
97 Pemenue 3ananuii otkpeiroro 6anka ®UIMN 1 0 0 13.05
08 Brranciienue yrioB: MeXy CKPEIUBAIOIIAMUCS MPSMBIMHU, MEKITY 1 0 0 16.05
MPSIMOI 1 TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YTIIOB MEXKAY TUIOCKOCTSIMH '
99 MHororpaHHuKH. 1 0 0 20.05
100 Pemenwue 3ananuit orkpeitoro 6anka ®UIN 1 0 0 20.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 100 5 1




YUYEBHO-METOUYECKOE OBECIIEYHEHHME OBPA30OBATEJIBHOI'O
ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI YUEHUKA

YMK T'eometpus 10(6a30Bblii U yriyOneHHbIA YPOBEHD) MO PE.
H.A.Aranacsana M «IIpocsemenuey, 2020

METOJUYECKUE MATEPUAJIBI JIS YUUTEJIA
YMK T'eometpus 10(6a30BbIit 1 yrITyOJICHHBIN YPOBEHB) TIOJT PE/I.
H.A.Aranacsana M «IIpocsemenuey, 2020

LHNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETU
HMHTEPHET bubmunoreka LIOK https://m.edsoo.ru/f2a0f704
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