MHHHCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJIEPAIIUN
MunucTepcTBO 00pa3zoBanus TBepckoii 00J1acTH
Toponeukuii MyHHIMNAJIBHBIA OKPYT TBepckoii 00/1acTH

MyHununajJbHoe 010/1:KeTHOe 001e00pa3oBaTe/ibHOE yUpeKIeHue

Toponeukass ruMmHa3ust MMeHH cBATUTE 1 TuUX0HAa,

ITaTrpuapxa MockoBckoro u Bcest Poccuu

PACCMOTPEHO YTBEPXXJIEHO

Ha 3acenanun JIUpeKTOp rUMHA3UU
IIEAArorn4ecKoro coBeTa

[Ipotokom NelO

oT 26.06.2025r. 3amsicioBa B.1.
[Tpukaz Ne56

or 01.07.2025r.

PABOYAS ITPOTPAMMA
(ID 8243344)

yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIH YPOBEHb»

s ooygaromuxes 10 kimacca

Topomnen 2025



HOACHUTEJIBHASA 3ATIMCKA

I'eomerpust siBnsieTcst OogHMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
o01rero oopa3oBanusi, Tak Kak 00ecriedMBaeT BO3MOXKHOCTh U3YyUECHUS TUCIUIUTNH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOIO IIHMKJIA.
[TockonbKy  Jormueckoe  MbIIUIeHHE,  GOpMHUpyeMOe TMpU  W3YYEHUH
00y4YaroMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEP)KICHUM MPHU PEUICHUH T'€OMETPUUYCCKUX
3a7a4, YMEHHE BBIIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUM 33J]a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YaCTHOCTHU
(du3znyeckux 3aaay.

Lens ocBoeHust mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriay0inéHHOM
YpPOBHE — Pa3BUTHE WHJMBHUIYAIbHBIX CIOCOOHOCTEM 0O0ydYaromuxcs Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MareMaTruka u
uHpopMaThkKa»  4epe3  O0EClEUCHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIONIb30BaHusl Oojiee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCTIEIIHOTO TTPO(EeCCHOHaTBEHOTO
00pa30oBaHusl, CBI3aHHOI'O C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHBRIMU 3aJjayaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCHJIMBAIOIIUMHU Kypc 6a30BOT0 YPOBHSI, SIBJISIOTCS:

paclMpeHue MpeCcTaBieHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIBTYPHI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIIMX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJISIOMIMX OIUCHIBATH M HM3Yy4aTh
pa3HbI€ SABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATHITHOT O anmnapara o pasieny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpuu;

dbopMUpOBaHME  YMEHMsS ~ BJIaJIeTh ~ OCHOBHBIMU  TOHSTHSIMU O
NPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn u yMeHHE WX TPUMEHSTh, YMEHHUS OKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3374,

dbopMUpOBaHUE YMEHHMs PAClO3HABATh HA YepTekKaxX, MOJIESAX U B PEAIbHOM
MHpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBAaTh TI€OMETPHUUYECKHUE
MO/JIETIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O MOCTPOCHUS
MaTEMaTUYECKUX TEOopuid, (OopMUpPOBAHME MOHMUMAHUS POJIU AKCUOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE yMEHHUS BJIQJETh METOJAMHU JI0KAa3aTEIhCTB U AJITOPUTMOB
pelieHus, yMEHUs MX NPUMEHATh, MPOBOAUTH JOKa3aTeIbHbIC PACCYXKICHUS B
XO/JI€ PeIIeHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33J1ay C MPAKTUUYECKUM COCPKAHUEM,



dopMupoBaHHE TPEACTaBICHHUA O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  MPH
000CHOBaHMHY MaTEeMAaTHYECKUX YTBEPXKICHUN U PO aKCHOMATHUKHU B MIPOBEICHUU
JEYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLUICHCTBOBAHUE MHTEIEKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM 00y4arouxcs, MO3HaBaTEIbHOW aKTUBHOCTHU, HUCCIIEI0BATENBCKUX
YMEHH, KpUTHYHOCTH MBIIUICHHSI, UHTEpeca K U3YICHHUIO TeOMETPHH;

dbopmupoBanue (yHKIIMOHAIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHS pPAaclO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEajbHBIX >KU3HEHHBIX CUTYAlUSX W MPU H3YyUYEHUH JIPYTUX
y4eOHBIX  TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS pEAJTbHBIX CHUTYaIlWid, HCCIEOBAHUS MOCTPOEHHBIX MOJIETEH,
MHTEPIPETALNU TOTyYEeHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU CO/IEpKATENBbHBIMH JTHHUSIMH yueOHOro Kypca «l'eomerpusi» B
10-11 xmaccax sBisAtorcs: «lIpsMble W IIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekToppl W  KOOpAMHATH B
OPOCTPAHCTBEY, «/IBUXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeOoBaHHE «yMETh ONEPUPOBATH
MOHATUSMUY, PEIEBAHTHBIMH T€OMETPUM Ha YrayOJIEHHOM YpOBHE OOydeHHUs B
1011 xmaccax, OTHOCUTCSI KO BCEM COJZIepKaTelIbHBIM JIMHUSM Y4€OHOTO Kypca, a
dopMupoBaHHME JIOTHUYECKMX YMEHHH  pacrpenensiercss He TOJIbKO IO
CoJlep KaTeNIbHbIM JIMHUSM, HO U 10 Togam o0yuenusa. Cozaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
OporpaMMbl, paclpeneaeHHbIM IO TofaM OOY4YeHMs, CTPYKTYpPUPOBAHO TaKUM
00pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHLUIUAIBHBIM BOIIPOCAM 00yYaroIrecs
oOpamiajuch  HEOJHOKpPaTHO. OTO MO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJTI0/IEHEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUIN 00YYaIOIUXCsl, PACIIUPSS U yTIyOuIss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexos Kk M3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3garh  ycuoBus s guddepeHnuanuu  O0y4eHHs, TMOCTPOCHHUS
UHAUBUAYAJIbHBIX 00pa30oBaTENbHBIX MpOrpamMMm, OOECHEeUUTh YriyOJE€HHOE
U3Yy4EeHHE T€OMETPHUH KaK COCTaBJIsAIoNIEH yueOHOro npeaMera «MaTtemaTuka;

HOJrOTOBUTH OOYYAIOIIMXCS K NPOAODKEHHUIO H3YYEHHs] MaTeMaTUKHU C
yaéroM BBIOOpa Oynymied mpodeccuu, oOecreunBas MPEEMCTBECHHOCTh MEXKITY
o01uM 1 npodeccuoHaIbHBIM 00pa30BAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoauTtcs 102 yaca (3 gaca B HefIeNIO).



COJEPXAHME OBYYEHUA
10 KIJACC

IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYECKOM IIOCTPOEHUM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnonmoxeHue TMpsMBIX B HPOCTPAHCTBE: IIEPECEKaroIIHecs,
napajuleJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsiMbIX. [lapamienbHOCTh NPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MapasuIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, NMAPAIIIEIBHOCTD TPEX MPAMBIX, TAPATUICIIBHOCTD MPSIMON
u 1uiockoctd. [lapamiensHoe M LEHTpaJbHOE IMPOEKTUPOBAHHE, H300paKeHUE
¢uryp. OCHOBHbBIE CBOICTBa MapajuIENbHOIO NPOEKTHpoBaHudA. M300pakeHue
¢Guryp B napauieabHOW MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy NPSAMBIMHA B IIPOCTpaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleIbHbIe
IUIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
NPOCTPaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpajap, Mapajulielenumne,
IIOCTPOEHUE CEUCHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINKYJISPHBIE NPSMBIE B
IIPOCTPAHCTBE, MNPSAMBIE MAPAJUICIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK TEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TeOopeMa O NpsIMOK
NIEPIEHAUKYJIAPHOU IJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHMUE.
IleprieHIMKYIISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  MHPOEKUUs  (GUryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEH: TMPHU3HAK  NEPHEHAUKYJISAPHOCTH  JIBYX
I10cKocTer. TeopeMa 0 TpEX MepPIEHAUKYIISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM U IUIOCKOCTBIO, JBYTPaHHBIN
yIOJI, JIMHENHBIA yrojl IABYTPAHHOIO yria. TpEXrpaHHbII U MHOIOI'DAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yrya. Teopembl KOCHMHYCOB M CHUHYCOB [UJIf
TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKH

Bunbl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosapHas
npu3Ma, IpsMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBAasi U MOJIHAsI MOBEPXHOCTb MPU3MBI.
[Tapamnienenunen, nOpsAMOYrOJbHBIA — MNApajuIENENuUIe]] W €ro  CBOWCTBA.
Kparvaiimme myTm Ha DOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHass Tteopema Iludaropa. Ilupamumpa: n-yrosnbHas nupamuja,
npaBuibHas U yceu€HHas nupamuabl. CoiictBa péOep U OOKOBBIX TIpaHeit
NpaBUIbHOW nUpamuzbl. [IpaBuiabHBIE MHOTOIpaHHUKH: IIpPaBUJIbHAS IpU3Ma U



IpaBUJIbHAS NWPAaMHJA, TPABWIbHAS TPEYTrOJbHAs IUpPaMHUIa W NPABUJIBHBIN
TeTpadsip, Ky0. IlpencraBneHue o NpPaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’3Ap,
JOJIEKa’Ap U UKOCAdP.

BbrunciaeHue 35€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJblL
[Inomaas OOKOBOM MOBEPXHOCTHM U TOJHOW MOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTHM W TIOBEPXHOCTH MPaBUIBHOM MHUpPaMUJIBL,
TeopeMa O IUIOLAAN YCEUEHHON TUPaMUIbI.

Cummerpuss B HPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU  MPABHIIBHBIX
MHOTIOrpaHHUKOB. CHUMMETpUs B IPaBWJIBHOM MHOIOIPaHHUKE: CHMMETPUS
napajieJIeunea, CUMMETPHUSl MPABWIbHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
MAPaMUJBbI.

BekTOphI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMU: CIOKEHUE
Y BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA Ha YHCIIO.
[TonsTe KOMIUTaHApHBIE BEKTOpBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwio mnapamnenenunena. Teopema O pas3IoKEHHMM BEKTOpAa 1O TPEM
HEKOMIUIAaHapHbIM  BekTopaM. [IpsmoyrosnbHas cucremMa  KOOpAMHAT B
npoctpanctBe. KoopanHaTtel BekTtopa. CBs3b MEXAY KOOpPAMHATAMH BEKTOpa M
KOOpJAMHATaMU TOYEK. YToJ MexAy Bekropamu. CKalApHOE HPOU3BEIECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOIO  WIEHA  POCCHUWCKOro  oOlecTBa,  MPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JPYroe), yMEHHE
B3aUMOJICMCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUHUCKON MaTeMaTUYECKOM IIKOJBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKECHUW B JPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHUN HAyKU U JEATEIbHOCThIO Y4YEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIIETo;

4) 3cTeTMYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYAsl SCTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pACCYKIEHUNH, BOCIIPUUMUUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnUTAHHE:

c(OPMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30nacHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHTaHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHA |
OTZIbIXa, peryisipHas (u3UvecKas aKTUBHOCTD), (PU3NUECKOEe COBEPIIIEHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) TpynoBoe BociMTaHuUe:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYJIOII00Us, HWHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATBHOM  JESITENIbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieid mpodeccur U peanru30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTb M CHOCOOHOCTH K  MaTreéMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTDh  JKOJIOTHYECKOH KYJIbTYpPHl, IIOHUMAHHE BIIHMSIHUS
COIMAJIBHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHOM M COIMATBLHOM
cpenbl, OCO3HaHUE II100AIbHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, OpUCHTAITUS
HA TPUMEHEHHE MaTEeMaTMYeCKUX 3HAHMK I pelIeHus 3aJad B 00J1acTu
OKpYyXaromiel cpeapl, IJIAHUPOBAHME IIOCTYNMKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOUIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTU4YEeCKOM HAayKHW Kak cdepbl 4YeI0BEYECKOM AesTeIbHOCTH, JTamoB €&
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUSL [MBWIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU M MaTeMaTHYECKOM KYJIbTypOW KaK CpPEJACTBOM IO3HAHUS MU,
FOTOBHOCTh OCYIIECTBJISATh TMPOEKTHYIO M MCCIEA0BATEIbCKYIO JESITEIbHOCTD
WHMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble j1ornueckue AecTBUs:

BBISIBISITh U XApAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTpeJIeNIeHUs] TIOHITUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHUS JiJ11 00OOIIEHUS M CPABHEHHUSI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyIupoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATENIbHBIC, eIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUAX U YTBEPKICHHSX, MpearaTb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUN;

J€7aTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENILHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbI€ U OT MPOTUBHOTO0), BEICTPAUBATh apTyMEHTAIUIO, IPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI,

BbIOMpaTh crnoco0 penieHuss y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCTIOIB30BaTh BOMPOCHl KaK HCCIENOBATENbCKU HHCTPYMEHT IIO3HAHUS,
dopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOJIEMY,
yCTaHABIUBATh MCKOMOE M JlaHHOe, (HOpMHUPOBATh THIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3UIINIO0, MHEHUE;

IPOBOAUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIEA0BaHNE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuyeckoro o0beKTa, sIBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOATENHHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaM
OpOBEACHHOIO  HAONIONEHUS, HUCCIEIOBAHMs, OIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

POrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MIPEOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISBIISATh ACPUIIMTHEI HHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOMpATh MHMOOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BHUIOB U
dbopm npencTaBiIeHUs;

CTPYKTYPUPOBaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WLUTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITETTEHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KomMMyHuKaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe 1eiCTBUS

OO1menue:

BOCTIPHHUMATH U (POPMYIUPOBATH CY)KICHHUSI B COOTBETCTBUMU C YCIOBUSMHU H
HelasiMA  OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOKO TOUKY 3pEHHUS B
YCTHBIX M NUCbMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS I10 XOJy peIIeHHUs 3aauyH,
KOMMEHTHPOBATh MOJYYCHHBIN pE3yJIbTarT;

B XO7Ie OOCYXXIIEHHUs 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTAaE€MOUW TEMBI,
npoOJeMbl, pellaeMo 3a7ayu, BBICKA3bIBaTh UJEH, HAICJICHHBIE Ha TOUCK
pelieHrs, COIMOCTaBJISITh CBOU CYXICHHUS C CYXICHUAMH JAPYTUX YYaCTHHKOB
Jyajora, oOHapyKMBaTh Pa3jIudue M CXOJCTBO IMO3HUIIMHA, B KOPPEKTHOW dopme
dbopMyIHUpOBaTh pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTaBIATh PE3YNIbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEA0BaHNUA,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBHICTYIUICHUS C Y4ETOM 3ajay
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiCTBUSA
Camoopranusanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PELLECHUS 3a/1a4d, BBIOMpATh CIOCOO pEHIECHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJIb, IMOLIMOHATbHBIH HHTEJJIEKT:

BJa/JeTh HABbIKAMU  IIO3HABaTENbHON  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca MU pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aa4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7ayuH,
BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS WM HEJOCTHXKEHHS pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIWBHIYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ay, MpPUHUMATh 1€lb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATh OPraHU3alMi0 COBMECTHOM pPaOOThI, pacnpeneisiTh
BUIBI pabOT, JOrOBapuBaThCs, OOCYKIAaTh TMPOLECC U pe3yJabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYyxIeHUs, 0OMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBIIOJHATH CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYrMMH 4YiI€HAaMU KOMAaHJbl, OLICHUBATH
Ka4yecTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAy9UTCS:

e CBOOOJIHO OIEpUPOBaTh OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUU TPHU
pELIEHUH 3a/1a4 U MPOBEJICHNN MAaTEMATHUYECKUX PACCYKJICHUII;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX MHPHU PELICHUU
TCOMETPUUECKHUX 3aJ1ay;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMU, CBSI3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY MNPSIMOM U
IUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHSTHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (TpU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajienenunesn, Kyo);

KJIacCU(UIIMPOBATh ~ MHOTOTPDAHHHUKH,  BBIOMpAass  OCHOBaHUSA  JUIS
KJIacCU(UKAITUH;

CBOOOHO  OmMepUpOBaTh TMOHSATHUSMH, CBS3AaHHBIMH C CEUCHUEM
MHOTOTPAaHHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATh napasuiesibHOE, HEHTPAIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (UTYpP HA TJIOCKOCTH, BBIMIOIHATH W300pakeHus Guryp
Ha TIOCKOCTH;

CTPOUTH CEUCHHUS MHOTOIPAHHHMKOB PAa3JIUYHBIMA METOJAMH, BBITIOIHSATH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/]I CBEPXY, COOKY, CHU3Y;

BBEIYHCIIATh  TUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpu3Ma,
MpaMuJia), FTCOMETPUUECKUX TN C MPUMEHEHUEM (HOpMYIT;

CBOOOIHO OINEPUPOBATH MOHATUSIMU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IJIOCKOCTh CHMMETPUU
durype:;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUS HAJl BEKTOPAMU;

pemaTh 3aJayd Ha JOKa3aTelNbCTBO MAaTEMaTHYECKHMX OTHOIIECHUH U
HAXOXJEHUE TC€OMETPUUYECKUX BEIWYHMH, MPUMEHSSI U3BECTHBIE METO/IbI
P PEIICHUH MAaTeMaTHYeCKHUX 3aJ1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CIIO’KHOCTH;

NPUMEHATh TPOCTEHINE TMPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MNPEOOPA30OBBIBATE W HMHTEPIPETUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (urypax, MNpeACTaBICHHYIO Ha
yepTexax U pUCYHKAX;

NPUMEHATh TOJYy4YEHHbIE 3HAHWS Ha TPaKTHUKE: CpaBHUBaTh W
aHAJIM3UPOBATH pPEaJbHBIC CUTYAIlMH, MPUMEHATh H3YYCHHBIC TOHSATHUS B
mporecce IMOMCKa PEHIeHWs MaTeMaTH4ecKu  chopMynupoBaHHOU
npoOJIeMbl, MOJICTHPOBATh PEATbHBIE CUTyallud Ha SI3bIKE TE€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pemarh MPaKTUYECKHUe 3a1ayH,
CBSI3aHHBIC C HAXOXKJIEHUEM T€OMETPUICCKUX BEITHYNH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JTallax pPa3BUTHS TCOMETPHH Kak
COCTaBHOM 4acTu QyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie | IlpakTuyeckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbBIE
padcoThI padoTsI
pecypcsl
bu6anoreka LIOK
1 Beenenue B crepeomerpuio 23 1 0 https://m.edsoo.ru/f11c4afd
B3auMHOE pacrosiokKeHUe NPSIMbIX B 0 brbmorexa LIOK
2 HpocTpacTse 6 1 https:/m.edsoo.ru/f11c4afd
[TapamiensHOCTh MPSIMBIX | ITIOCKOCTEH B 0 0 bubmiorexa LIOK
3 NPOCTPAHCTBE 8 https://m.edsoo.ru/f11c4afd
4 [epreHIUKYISIPHOCTD MPSIMBIX H ’5 0 0 bubsmorexa IOK
IIOCKOCTel B IPOCTPAHCTBE https://m.edsoo.ru/f11c4afd
0 but6mmoreka [IOK
5 VYTIIbI U paCCTOSHUS 16 1 https://m.edsoo.ru/f11c4afd
0 butmmoreka [IOK
6 MHuororpanHuKH 7 1 https://m.edsoo.ru/f11c4afd
0 bubnuoreka [IOK
7 Bexrops! B mpocTpaHcTBE 12 0 https://m.edsoo.ru/f11c4afd
g [ToBTOpEHKE, 000OILIEHNE M CUCTEMATH3AIHSA 5 5 0 butymoreka [IOK

3HaHUU

https://m.edsoo.ru/f11c4afd
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunuyectBo 4yacos DJIEeKTPOHHBIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoasnbie | IIpakTnueckue oBpazoBaTeIbHbIe
padoTsbI padoThI pecypesr
OcHOBHBIE TpaBUIIa U300PAKEHHS HA 0 0 bu6mmorexa LIOK
pHUCYHKE IIIIOCKOCTH, HapaaIeIbHbIX MPAMBIX 1 https://m.edsoo.ru/f11c4afd
(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonaTus crepeoMeTpun: TOUKa, Mpsimasl, 0 0 bubmuotexa [JOK
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE https://m.edsoo.ru/f11c4afd
MpaBujIa N300pakKeHUsI Ha PUCYHKE 1
TUIOCKOCTH, NMapauIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka
[lonsTus: nepecekaromuyecs MIOCKOCTH, 0 0 bu6nmoreka [IOK
IepeceKaroInecs npsMas v iI0CKOCTh; 1 https://m.edsoo.ru/f11c4afd
MIOJIYTIPOCTPAHCTBO
[TonsATHs: nepecekaromumecs mIOCKOCTH, 0 0 bu6muorexa [IOK
NepeceKaroInecs npsiMas U II0CKOCTh; 1 https://m.edsoo.ru/f11c4afd
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pa’keHHEe MPOCTEUIIINX 0 0 bubmuorexa LIOK
IPOCTPAHCTBEHHBIX UTYD, 1 https://m.edsoo.ru/f11c4afd
HECYIIECTBYIOIIUX OOBEKTOB
MHororpaHHUKH, U300pakeHNe IPOCTEUIITNX 0 0 bu6nuoreka [IOK
6 MPOCTPAHCTBEHHBIX QUTYD, 1 https://m.edsoo.ru/f11c4afd

HECYIIECTBYIOMIUX 00HEKTOB
AKCHOMBI CTEPEOMETPHH H MEPBbIE 1 0 0 Brbmiorexa LIOK




CIICACTBHA U3 HUX

https://m.edsoo.ru/f11c4afd

AKCHOMBI CTEPEOMETPHUH U TIEPBbHIE

bubmuorexa [JOK

8 CITEICTBHS 13 HHX https://m.edsoo.ru/f11c4afd
AKCHOMBI CTEPEOMETPUH U TIEPBBIE bubmuorexa [JOK
cneactus u3 HUX. CriocoObl 3a1aHus https://m.edsoo.ru/f11c4afd

? MPSAMBIX U IJIOCKOCTEMN B MPOCTPAHCTBE.

O0603HaueHUS PSIMBIX U TUIOCKOCTEH
N306paxenue ceueHuil mupamMubl, Kyoa u bu6nuoreka [IOK
MIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peéopa. https://m.edsoo.ru/f11c4afd

10 N3o0pakeHune nepecedeHus moayuyeHHbIX
IJIOCKOCTEN. PackpalmmBaHue mOCTPOEHHBIX
CEUYEeHU Pa3HBIMU I[BETAMU
N3o0pakeHune ceueHuit mupamMuibl, Kyoa u bubmuorexa [JOK
IIPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa. https://m.edsoo.ru/f11c4afd

11 N300pakeHue nepecedeHus MoTyIeHHBIX
IocKocTel. PackpammBanue moCTPOSHHBIX
CEUYEeHU Pa3HBIMU I[BETAMU
N3o0pakeHune ceueHni mupamMuibl, Kyoa u bubmuorexa [JOK
IIPU3MBI, KOTOPBIE IPOXOAT Yepes ux peodpa. https://m.edsoo.ru/f11c4afd

12 N300pakeHne nepeceyeHus moryuyeHHbIX
IockocTel. PackpammBanue moCTPOSHHBIX
CEUYEeHUN Pa3HBIMU [[BETAMU
N3o0pakeHune ceueHuil mupamMuibl, Kyoa u bubmuotexa [JOK
HPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux pedpa. https://m.edsoo.ru/f11c4afd

13 N300pakeHre nepeceyeHus moryuyeHHbIX

IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie MOCTPOCHHBIX
CEeUYCHMI Pa3HbIMU LIBETAMU




bubmuorexa [IOK

14 Meton cieoB U1 HOCTPOEHUS CEUEHU N https://m.edsoo.ru/f11c4afd
Mertona cnenoB 1Sl TOCTPOCHUS CEUCHUIM. bu6nmnoreka [IOK

15 CBoiicTBa niepecedeHuil MpsIMbIX U https://m.edsoo.ru/f11c4afd
IJIOCKOCTEMN
Merton cnenoB sl TOCTPOCHUST CEUCHHMIA. but6mmoreka [IOK

16 CaoiicTBa nepecedeHuil MpsiIMbIX U https://m.edsoo.ru/f11c4afd
IIJIOCKOCTEMN
[TocTpoenue ceuenunii B mupamuze, Kyoe mo bubmuorexa [JOK

17 TpEM TOUKaM Ha pé6Pax. Coznanne https://m.edsoo.ru/f11c4afd
BBIHOCHBIX YEpPTEKEW U 3aIMCh I1aroB
IIOCTPOEHHUS
[ToctpoeHue ceyenuii B mupamue, Kyoe mo bubnuorexa LIOK

18 TpEM TOUKaM Ha pé6Pax. Co3nanue https://m.edsoo.ru/f11c4afd
BBIHOCHBIX YEpPTEKEW U 3aIMCh I1aroB
IIOCTPOEHHUS
[ToctpoeHue ceuenuii B mupamue, Kyoe mo bu6nmnoreka [IOK

19 TpEM TOUYKaM Ha pé6Pax. Co3nanue https://m.edsoo.ru/f11c4afd
BBIHOCHBIX 4EPTEKEH U 3aIIUCh 11aroB
MIOCTPOCHHUS
[TocTpoeHue cevuenuii B mupamue, Kyoe mo bubnmoreka [IOK

20 TpEM TOUYKaM Ha pé6PaX. Co3nanue https://m.edsoo.ru/f11c4afd
BBIHOCHBIX YEPTEKEH U 3aIllUCh 11aroB
IIOCTPOCHHUSA
IloBTrOpenue mrannMmerpun: Teopema o bubmumorexa LIOK

21 PONOPIHUOHATBHBIX oTpe3kax. [lomoOue https://m.edsoo.ru/f11c4afd

TPEYroJbHUKOB




[ToBTOpenue mnanumetpuu: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha

bubmuorexa [IOK
https://m.edsoo.ru/f11c4afd

22 BBIHOCHBIX 4epTexax. Mcropus pazsutus
IJIJAHUMETPUU U CTEPEOMETPUHU
3 KonTposbsHas pa6ora "AKCHOMBI 5536?1’10%1(3 HOK
crepeomerpun. Ceenus’” ps://m.edsoo.ru/f11c4afd
B3anmHoe pacrnonoxeHue npsMbIX B bubnmoreka [JOK
24 npoctpaHcTBe. CKpeluBaromumecs npsimble. https://m.edsoo.ru/f1 1c4afd
[Ipu3HaKky CKpenMBaOIIUXCS MPAMBIX.
[lapamienbHble NpsiMbIE B IPOCTPAHCTBE
TeopeMa o CylIeCTBOBaHUH U bubnuorexa [JOK
€JUHCTBEHHOCTH IIPSIMOM MapajuIeIbHON https://m.edsoo.ru/f11c4afd
)5 JAHHOH IIPSIMO1, npoxoaamfﬁ yepes Toincy
MIPOCTPAHCTBA U HE JIeXKalllel Ha JaHHOMN
npsMo. Jlemma o nepecedeHun
MapajuIeIbHBIX MPSMBIX IUNIOCKOCTBIO
[TapannensHOCTh TpeX NpsAMbIX. Teopema o bu6nmnoreka [IOK
26 TPEX MapajuleNIbHbIX NPsAMBIX. Teopema o https://m.edsoo.ru/f11c4afd
CKPELIUBAIOIINXCA MPSIMBIX
[NapannensHoe npoekTupoBanue. OCHOBHBIE bubnuotexa [JOK
27 CBOMCTBA MapajlIeIbHOIO IPOEKTUPOBAHMS. https://m.edsoo.ru/f11c4afd
N300pakeHue pasHbIX Guryp B
NapajuielIbHON IIPOEKIUU
LlenTpanbHas npoekus. Yroi ¢ bubmuotexa [JOK
28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJ MEXITY https://m.edsoo.ru/f11c4afd
MPSIMBIMU
3aja4y Ha JOKA3aTeIbCTBO U UCCIEI0BAHUE, bubmiorexa LIOK
29 https://m.edsoo.ru/f11c4afd

CBA3aHHBIC C PACIIOJIIOKCHHUEM IIPAMBIX B




IIPOCTPAHCTBE

[lonsTHSA: MapasuIeIbHOCTD IPSMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

30 MapaljIeIbHOCTH MPSIMON U TUIOCKOCTH.
CBoiicTBa napaieabHOCTH NPSMOU U
IIJIOCKOCTH
['eomeTprueckue 3a1a4n Ha BBIYMCIICHUE U bu6nuoreka [IOK

31 JI0Ka3aTeJIbCTBO, CBI3aHHBIC C https://m.edsoo.ru/f11c4afd
MapaieIbHOCTBIO MPSIMBIX U IJIOCKOCTEHN B
IIPOCTPAHCTBE
[TocTpoenue cedyeHust, MPOXOISIIETO YEPE3 bubmuotexa [JOK

o JIAHHYIO NIPSAMYIO Ha YEPTEKE U https://m.edsoo.ru/f11c4afd
IapajulelIbHOTO APYrou npsimoil. Pacuér
OTHOILIEHUH
[TapannenpHast IpOeKIUsl, IPUMEHEHHUE 115 bubmuorexa [JOK

33 MIOCTPOCHHUSI CEUEHHH KyOa U https://m.edsoo.ru/f11c4afd
napasuienenumnena. CBoicTBa
napajieNenunea u Ipu3Mbl
[MapasuiensHble WIOCKOCTH. [Ipu3HaKu bubsmorexa LHOK

34 NMapaTeNbHOCTH ABYX TIOCKOCTE https://m.edsoo.ru/f11c4afd
TeopemMa 0 napasiebHOCTH U bubnmoreka [IOK

35 €JIMHCTBEHHOCTH TJIOCKOCTH, TPOXOASAIIEH https://m.edsoo.ru/f11c4afd
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHON
IIJIOCKOCTH U CIIEJICTBUS U3 HEE
CaoiicTBa napajjieabHBIX TUIOCKOCTEH: O bubnmoreka [IOK

36 mapamuiCIbHOCTH IPSAMBIX IICPECCUCHUS IIPU https://m.edsoo.ru/f11c4afd

MepeceueHu ! JIByX MapaiebHbIX
IJIOCKOCTEH TpeThe




CBoiicTBa napaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax MapasulesIbHbIX MPSAMBIX,

bubmuorexa [IOK
https://m.edsoo.ru/f11c4afd

37 3aKJIFOUEHHBIX MEX/y NapaljIeIbHBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH MPSAMOI ¢
JBYMsI NTapaJljIeIbHBIMU INIOCKOCTSIMHU
38 [Mosropenue: Teopema Iudaropa Ha bubnmorexa LIOK
IIOCKOCTH https://m.edsoo.ru/f11c4afd
39 [ToBTOpEHUE . TPUTOHOMETPUSI butmorexa LHOK
NPAMOYTONBHOTO TPEYrOMbHIKA https://m.edsoo.ru/f11c4afd
40 CaoiicTBa Ky6a U NPAMOYTOJILHOTO bubmiorexa LIOK
napajuIeNenume/a https://m.edsoo.ru/f11c4afd
41 BbIunciieHne TMH OTPE3KOB B KyOe u bubsmorexa LHOK
NPAMOYTOILHOM TapaslieenuIe/e https://m.edsoo.ru/f11c4afd
[TeprieHAMKYAAPHOCTD NMPSAMOU U TUIOCKOCTH. bu6nuorexa LIOK
42 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U https://m.edsoo.ru/f11c4afd
IJIOCKOCTH
[lepneHauKyISIPHOCTD MIPSMOM U INIOCKOCTH. bubmmorexa [IOK
43 [Ipu3Hak NepreHAUKYIIPHOCTH IPSIMOU U https://m.edsoo.ru/f11c4afd
IJIOCKOCTH
TeopeMa o CylIeCTBOBaHUH U bubnuotexa [JOK
44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIEH https://m.edsoo.ru/f11c4afd
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYJIIPHON K IIJIOCKOCTU
[L10CKOCTH ¥ TIEPIECHANKYIISIPHBIE UM bubnuorexa [IOK
45 https://m.edsoo.ru/f11c4afd

MpsAMBIC B MHOTOTpaHHUKAX




[InockocTH U epIIEHIUKYIAPHBIE UM

bubmuorexa [IOK

46 :
NPAMbIE B MHOFOrPaHHUKAX https://m.edsoo.ru/f11c4afd

47 [Mepnenaukynsp u HakaouHas. [TocTpoenue butmiorexa LOK
NepIeHMKYIIAPa U3 TOUKH HA PAMYIO https://m.edsoo.ru/f11c4afd

48 [MepnenauKynsp U HakIoHHas. [locTpoenue bubmiorexa LIOK
TepHEeHMKYISPa U3 TOUKH HA MPAMYIO https://m.edsoo.ru/f11c4afd
Teopema o TpEX mepreHaANKYIsIpax (mpsMast Butmmoreka IIOK

49 1 oGpaTHast) https://m.edsoo.ru/f11c4afd
Teopema 0 TpEX mepreHAUKYIApax (mpsMast bubuorexa [IOK

50 ¥ oGpatHas) https://m.edsoo.ru/f11c4afd

bubmuorexa [IOK

51 VYTOJI MEKTy CKPEIIIUBAIOIIMMHUCS MPSIMBIMU https://m.edsoo.ru/f11c4afd

5 [Morck MepreHIUKYISIPHBIX MPSIMBIX C bubnuorexa [IOK
OMOIIBIO TIEPIEHIUKYIAPHBIX MIOCKOCTEN https://m.edsoo.ru/f11cdafd

bu6muorexa [IOK

53 OpTOroHanbHOE MPOEKTUPOBAHUE https://m.edsoo.ru/f11c4afd
[MoctpoeHue ceuenuii Kyda, mpU3MBL, bu6nmoreka [IOK

54 [IPaBUJIIBHOM MUPAMUBI C IOMOILIBIO https://m.edsoo.ru/f11c4afd
OpPTOTOHANILHOU MPOEKITHH
[TocTpoenue ceuenuii Kyoa, MPU3MBI, bubmuotexa [JOK

55 MIPaBUJIBHON MUPAMU/IBI C TOMOIIBIO https://m.edsoo.ru/f11c4afd
OPTOrOHAJIBHOM ITPOEKIIMHU

56 CummMeTpusi B TPOCTPAHCTBE OTHOCUTEIHHO bubmuorexa [JOK

mrockocTu. [nockocTu cummeTpuii B




MHOTI'OrpaHHUKax

https://m.edsoo.ru/f11c4afd

[Ipu3HaK neprneHuKyIIpHOCTH IPIMON U

bubmuorexa [JOK

57 .
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUH https://m.edsoo.m/f1 lcdafd

58 [TpaBuiIbHBIE MHOTOTPAHHUKH. Pacuér brbmmotexa LIOK
PacCcTOSIHUNA OT TOUKH JI0 INIOCKOCTH https://m.edsoo.ru/f1 1 c4afd

59 I[IpaBUIBLHBIE MHOTOIPAaHHUKH. PacuéT Brbmotexa LIOK
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH https:/m.edsoo.ru/fl 1 c4afd
CriocoObl OyCTUTD NIEPIEHIUKYISPBI: bu6nmoreka [IOK

60 CUMMETpPHUSI, CABUT TOUYKHU IO NapajIeIbHON https://m.edsoo.ru/f11c4afd
NpAMOit
CIBur 10 HEMAPAJIIENLHON PSIMOH, brbmmotexa LIOK

61 W3MEHeHH e PACCTOAHHUIL https://m.edsoo.ru/f11c4afd
KonTponbhas pabora "B3aumnoe bubnuorexa LIOK

62 pacmoJIOKEHHUE MPSIMBIX U TUIOCKOCTEN B https://m.edsoo.ru/f11c4afd
npocrpaHcTae”
[ToBTOpEHHME: Yroa Mexay NpsIMbIMU HA bu6nmoreka [IOK

63 IJIOCKOCTH, TPUTOHOMETPHS B https://m.edsoo.ru/f11c4afd
IIPOU3BOJILHOM TpPEYrojbHHUKE, TEOpeMa
KOCHHYCOB
[loBTOpEHME: yroam Mexay bub6mmorexa [IOK

64 CKPEIIMBAIOIIMMUCS IIPSIMBIMU B https://m.edsoo.ru/f11c4afd
MIPOCTPAHCTBE

65 [eoMeTpHUYECKHE METOIBI BHIYMCIIEHHUS YTIIa brbmmotexa LIOK

MCXKAY IPAMBIMU B MHOI'OTpaHHHUKAX

https://m.edsoo.ru/f11c4afd




JIByrpanHbIil yroi. CBOWCTBO JIMHEHHBIX

bubmuorexa [IOK

66 YIJIOB JBYrPAHHOTO YIiia https://m.edsoo.ru/f11c4afd

67 I[NepnenauKynspHble muockocTu. CBoiicTBa BH6J‘1HOTeKa HOK
B3aMMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN hitps://m.edsoo.ru/f11cdafd
[Ipu3Hak neprneHuKyIIpHOCTH INIOCKOCTEH; bu6nuoreka [IOK

63 TeopeMa O MPsIMOM NIEPECEUECHHUS] IBYX https://m.edsoo.ru/f11c4afd
IJIOCKOCTEN MEePNEHANKYIISPHBIX TPEThEN
IJIOCKOCTH
[IpssMoyTobHBIN TTapajUIeNenuIe T, Kyo; bubmuorexa [JOK

69 U3MEpEeHusl, CBOMCTBA MPSIMOYTOJIBHOTO https://m.edsoo.ru/f11c4afd
napaJjuiesenuneaa
Teopema 0 AMAroHaIn MPSAMOYTOJILHOTO bubsmorexa [OK

70 N https://m.edsoo.ru/f11c4afd
napajjIesICUIENa U CIEICTBUE U3 HEE
CrepeomeTpuiecKre U MpUKJIaJAHbIC 3a/1a4H, bu6nmoreka [IOK

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOI0KEHUEM https://m.edsoo.ru/f11c4afd
HPSMBIX U IJIOCKOCTH
[loBTOpEHME: CKpeIMBAIOIMECS MIPSIMBIE, bu6nuoreka [IOK

72 napaiCiabHbIC MIIOCKOCTU B CTAHIaPTHEIX https://m.edsoo.ru/f11c4afd
MHOTOTpaHHUKAX
[Tapa mapannenbHbIX TIOCKOCTEN HA bubmuorexa [JOK

73 CKpEIIUBAIOIIUXCS IIPAMBIX, pACCTOSIHUE https://m.edsoo.ru/f11c4afd
MEX/1y CKPEIIMBAIOIIUMUCS NPSIMBIMU B
IIPOCTBIX CUTYaLUSIX

24 PaccTosiHUE OT TOUKH 0 IIIOCKOCTH, Bu6mmorexa IIOK

PacCCTOAHUC OT HpSIMOI>'I J0 IINTOCKOCTH

https://m.edsoo.ru/f11c4afd




Brrunciienue paccTosHUN MEXITY

bubmuorexa [IOK

75 CKPEUIMBAKIIUMUCA TIPSIMBIMHU C TIOMOLIBIO https://m.edsoo.ru/f11c4afd
MEPIEeHIUKYJIIPHON MII0CKOCTH
TpéxrpaHHblil yroy, HepaBeHCTBA IS bubnuorexa LIOK

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, https://m.edsoo.ru/f11c4afd
TEOpEeMbl KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAaHHOIO yIJia

77 DIIeMEHTHI CPEPUIECKON TEOMETPHUH: bubuorexa [IOK
Treo/Ie3MUeCK e JTHHIH Ha 3eMiIe https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK

78 KonTponsnas padora "Yribl u paccTosHUS" https://m.edsoo.ru/f11c4afd
CucremaTu3aiys 3HaHui "MHOTOTPaHHUK U bubmiorexa LIOK

79 ero saeMeHTh!" https://m.edsoo.ru/f11c4afd
[Mupamua. Buasl tupamu. [paBuisHas Bubsmorexa [IOK

80 nupamuia https://m.edsoo.ru/f11c4afd
[Mpusma. [IpsiMasi 1 HAKIIOHHAS IPU3MBIL. bubmiorexa LIOK

81 TTpaBuibHas mpu3Ma https://m.edsoo.ru/f11c4afd
[IpsiMoit apajieNenures, MpIMOYTOIbHbBIH bubsmorexa LHOK

82 https://m.edsoo.ru/f11c4afd
napa’suiesnenumnes, Kyo S :
Brinykibie Muororpanuuku. Teopema Bubmorexa [IOK

83 Ditnepa https://m.edsoo.ru/f11c4afd
Brimykiibie MHOrorpanHuku. Teopema bu6nuoreka [IOK

84 Oiinepa. IIpaBuibHbIE U MONTYIPaBUIbHBIE https://m.edsoo.ru/f11c4afd

MHOT'OI'paHHUKHA




bubmuorexa [IOK

85 Kontposnbnas padota "MHororpanHuku" https://m.edsoo.ru/f11c4afd
26 [lonsiTHE BeKTOpa Ha IJIIOCKOCTH U B Bubmioreka LIOK
IpOCTpaHCTBE https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
87 CyMMa BEKTOpOB https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
88 PazHocTh BEKTOpPOB https://m.edsoo.ru/f11c4afd
bu6nmuoreka [IOK
89 [IpaBuio nmapannenenunena https://m.edsoo.ru/f11c4afd
bubmuorexa [IOK
90 YMHOK€EHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/f11c4afd
01 Pasnoxxenue Bektopa mo 6asucy Tpéx Bubmaorexa LJOK
BEKTOPOB, HE JIEKAILUX B OJTHON IJIOCKOCTH hitps://m.edsoo.ru/fl 1cdafd
bu6muorexa [IOK
92 CkanspHoe Mpou3BeIcHNE https://m.edsoo.ru/f11c4afd
03 Beluucnenue yria Mexay BEKTOpaMu B Bubmiorexa LIOK
IpOCTpaHCTEE https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
94 [Ipocreiimnue 3aa4u ¢ BEKTOpaMu https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
95 [Ipocrerinve 3a1a4u ¢ BEKTOpaMU

https://m.edsoo.ru/f11c4afd




bubmuorexa [IOK

96 [Ipocteiinive 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/f11c4afd
bu6nmuoreka [IOK

97 [Ipocreiinne 3agaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK

98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK

99 OO0o0011eHrEe U cCUCTEMAaTH3alMs 3HAHUH 1 https://m.edsoo.ru/f11c4afd
bu6nmuoreka [IOK

100 HroroBas koHTpobHAs paboTa 1 https://m.edsoo.ru/f11cdafd
bubmuorexa [IOK

101 Hrorosast koHTpoONIbHAs paboTa 1 https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK

102 O00011IeHNE ¥ cCUCTEMATH3AIM 3HAHUN 1 https://m.edsoo.ru/f11c4afd

OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NpoBepPsIEMOr0 .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero 00pa3zoBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBath NOHATHIMU: TOUKA, PSMasi, TNIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM M CIIEJCTBUS U3 HUX INPU PEIICHUU
) reOMETPUYECKHUX 3a1au
73 OHepI/IpOBaTL MOHATHUAMU: TMAPATJICJIBHOCT W HNCPICHAUKYISAPHOCTDH
' IPSIMBIX U TIOCKOCTEHN
74 KrnaccugunupoBats B3auMHOE pacIOIOKEHUE MPSMBIX U IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JBYI'PAHHBIM yroJl, TPaHU JBYI'PAHHOIO YIJa,
7.5 pebpo IBYrpaHHOTO Yriia, JIMHEHHBIM yroi JBYTPaHHOTO yria, TpagycHas
Mepa IBYTPaHHOIO yria
76 OHCpI/IpOBaTB MOHATHUAMU: MHOT'OI'PAHHUK, BBIHYKHBIfI u HCBI)IHYKJ'II)II\/JI
’ MHOI'OI'paHHUK, 3JICMCHTBI MHOI'OI'paHHUKaA, HpaBI/IJIbHBIﬁ MHOI'OrpaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MHUpamMyaa, MpU3MA,
' IPSIMOYTOJIBHBIN Mapalijiesenume], Kyo)
KnaccupunupoBath ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHMS  JJIs
7.8 KJIaccu(UKanuy (BBITYKIIbIE ¥ HEBBITYKJIbIE MHOTOI'PAaHHHUKH, MTPABUIIbHbIC
MHOTOTPaHHUKH, MPSMbIE U HAKIIOHHBIE TIPU3MBI, TapaLICICTUIICbI)
7.9 OnepupoBaTh NOHATUSIMU: CEKYIIAs IIIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHIATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3Ys
' METOJI CJIEIOB
CTpouTh CceuY€HHs MHOTOIPAHHMKOB METOJOM CJIEAOB, BBINOJHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE TCOMETPHUYECKHUX BEJIMYMH IO oOpasiam
WIM anropuTMaM, MPUMEHsST W3BECTHBIC aHAJIUTHYECKUE METOJIbI TpHU
7.12 pEIIeHWH CTAaHIAPTHBIX MaTEeMaTHYeCKUX 3a7ad Ha  BBIYHCIICHUE
pPacCTOSHUNA MEXIy ABYMS TOYKAaMHU, OT TOYKH 10 MPSIMOM, OT TOYKHUAO
IIJIOCKOCTHU, MEKAY CKPCIINBAIONIUMUCS IPAMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TCOMETPHUECKHUX BEJIMYMH IO oOpasiam
713 WIM aNroOpuTMaM, MPHUMEHsS W3BECTHbIC aHAJIUTHUYECKUE METOIbl TMpHU

pEIIeHNH CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha BBIYHMCIECHUE YTIIOB
MEXY CKPEIIUBAIOLIIUMUCS NPSIMBIMU, MEXIY MNPsIMOW U IUIOCKOCTBIO,




MCXKAY IJIOCKOCTAMHU, ABYT'PAHHBIX YIJIOB

Boraucnsate 00bEMBI 1 Iiomaaun HOBCpXHOCTCﬁ MHOT'OI'paHHUKOB (HpI/ISMa,

7.14 nupamMpzia) ¢ NpUMEHEHUEeM (OpMys, BBIYMCIATH COOTHOIIEHUS MEXKIY

TJTOIIA ISIMH TIOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MNOHATUSMU: CHUMMETPHUS B TPOCTPAHCTBE, LEHTP, OCbh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTH CHMMETPUHU (PUTYPBI

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHOPETUPOBATH HHGOPMALIMIO O

7.16 IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (UTypax, MpeICTaBICHHYI0 Ha

YepTekax U pUCYHKax

[lpumensTh reoMeTpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX

7.17 3a/la4, MNOpcArojararomumux HCCKOJbKO MIaroB pelcHud, ¢CCJIU YCIOBUA

NPUMEHEHHUS 3a/laHbl B ABHOU opMme

7.18

[IpumeHATs mpocTeiiMe MNpOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3aa4

HpI/IBOI[I/ITB MNpUMEPBI MAaTCMATUUYCCKHUX 3aKOHOMepHOCTeﬁ B IIPpUPOAC U
JKU3HHU, paCIIO3HABATh IIPOABJICHUC 3aKOHOB I'COMCTPHU B UCKYCCTBC

[IpyMeHsTh MOJIydeHHbIE 3HAHUS Ha MpaKTHKE: aHAIU3UPOBATh peabHbIE
CUTYallUd U MPUMEHSTh U3yUEHHbIE TIOHATUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCcKu c(HOpMYIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh peajbHbIE

7.20 CUTyallul Ha A3bIKEC T'COMCETPHUU, HCCICAOBATH IIOCTPOCHHBIC MOJICIHU C

HCIIOJIB30BAHUEM I'€COMETPHUIYCCKUX MMOHATHH U TEOpEM, alIapara anre6pbl,
pemaTthb IMMPAKTUYCCKUC 3aJa4u, CBsI3aHHBIC C HaX0XJICHHUEM

TCOMETPUUCCKHUX BEIININH

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUNA

I'eomerpus

7.1

OCHOBHBIC ITOHSITHUS CTCPCOMETPUH. Tqua, npamast, IIJIOCKOCTb, IPOCTPAHCTBO.
ITonsTe 00 aKCHOMATHYECKOM IIOCTPOCHHUU CTCPCOMCTPUN:. AKCHOMBI CTCPCOMCTPHHU U
CJIICACTBHUA U3 HUX

7.2

B3auMHOe pacronoeHue npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINEC, ITapAJIIICIIbHbBIE
U CcKpewmuBarolmuecs npsaMmele. [lapaiuienbHOCT HpAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: TNapaJjieibHblEe MPSMbIE B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NPSAMBIX, NapaJIEIbHOCTh MPSAMONM M  IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YroJ MEXIy NPSIMbIMU B MpOCTpaHcTBE. [lapaienbHOCTh MIOCKOCTEM:
NnapajuieabHbIE IUJIOCKOCTH, CBOMCTBA MapajuleNIbHBIX IHIOCKocTeil. IIpocreitmme
NPOCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasuienenunen,




MMOCTPOEHUE CEUCHU I

7.3

[leprieHAUKYIApHOCTh MPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE TpPSMBIE B
IIPOCTPAHCTBE, NMPSMBIE NapauleIbHbIE U MEPHEHAUKYISAPHBIE K IUIOCKOCTH, NIPU3HAK
NEePNEHAUKYJIIPHOCTH NMPSAMON M INIOCKOCTH, TEOPEMA O NPSIMON NEPHEHAUKYIPHON
IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YrOJI MEXKIY NMPSMON U IUIOCKOCTBIO, IBYIPaHHBIN
YTOJ1, TMHENHBIA yTroi ABYTPAHHOTO yria. [leprneHauKymnsap 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPSIMON 10 TIOCKOCTH, MPOEKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHIuKyIspHOCTD IUIOCKOCTEM: MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
mockocteil. Teopema o TpEX MmeprneHIuKyIIsipax

7.4

[loHdATE MHOIrOrpaHHHKA, OCHOBHBIE 3JEMEHTbl MHOIOIPDAHHUKA, BBIIYKIIbIE U
HEBBINYKJIbIE MHOTIOI'DAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TPaHU U OCHOBAaHUS TMPHU3MBI, MpsiMash U HAKJIOHHAs MPHU3MBI, OOKOBas U
MIOJIHASI IOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMOyroibHbIA apauieIenumes] 1
ero cporcrtBa. [lmpammpa: n-yroiapHas nmupaMuaa, TPaHd M OCHOBAHHME IMHPAMHUIBI,
OOKOBasi W TOJNHAs MOBEPXHOCTh NMHUPAMHIIBI, TMPABWIbHAS M yCEUEHHAs NHpaMHa.
DJleMeHTbl Tpu3Mbl W nHpamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBHOTO MHOTOIPAHHMKA, MpaBUjbHAs MpU3Ma M MPaBWIbHAS NUPAMHJA,
IpaBUJIbHAS TPEYroJibHas MUpPaMUa U MPaBWIbHBINA TeTpasrap, kyo. [IpeacraBnenue o
MPAaBWIbHBIX MHOTOTpAaHHUKAx: OKTa’Jp, MAOoJeKa’aAp u ukocadapyrue CeueHus
MPU3MbI U TUPAMU/IBI

7.5

CI/IMMeTpI/DI B IPOCTPAHCTBC: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
JIeMEHTEHI CUMMECTPHUHU B InmupamMuyaax, napauiCICIuIcaax, IIpaBUJIbHBIX
MHOI'OrpaHHUKax

7.6

Beruncnienue 37€MEHTOB MHOTOTPAHHHKOB: péOpa, AwaroHaid, yriel Ilmomans
OOKOBOI MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAlb OCHOBAHUH,
Teopema 0 OOKOBOI MOBEPXHOCTH NPAMOM mpu3Msbl. [1nommans 00K0BOM MOBEPXHOCTH U
MIOBEPXHOCTU IPaBWIBHOM NMHPAMHUIBI, TEOpEMa O IUIOLIANAH YCCUYEHHOM IUPAMHIBIL.
[Tonsarue 00 00bEMe. OOBEM MUPaMUIIBL, TPU3MBI

7.7

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOIIECHHUS MEXKIY IUIOMIAIIMU MMOBEPXHOCTEH,
00BEMaMHU MOLOOHBIX TEN




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Brnamenme Meromamm J0Ka3aTeNbCTB, aJrOPUTMAMU DPEIICHHS 3ajad;
yMeHHE (QOpMYyJIUPOBaTh U ONEPUPOBATh TOHATUSMU: OMNpENEICHUE,
aKCMOMa, Teopema, CIIEJCTBUE, CBOWCTBO, IPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
o0paTHOE ¥ TPOTUBOIOJIOKHOE YTBEPXKICHHE, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMCPBI, HCIIOJIB30BATH MCTOJ MaTeMaTU4ECKOU HHAYKIHWH,
MMPOBOAUTDL JOKA3aTCIbHBIC PACCYXACHUA IIPHU PCHICHUHA 3a1a4, OLICHUBATH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXKACHHUW; YMEHHE  OINEpPHPOBATH
MOHSITUSIMH: MHOKECTBO, TIOJMHOKECTBO, OMEpaIui HaJ MHOKECTBAMU;
YMEHHE  UCIOJb30BaTh  TCOPCTUKO-MHOXKECTBCHHBIM  ammapar  Juis
OIMCaHMS PEATBHBIX MPOIIECCOB U SBJICHUI U MPHU PEIICHUM 33]a4, B TOM
YHCJIe U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONEPUPOBAThH IMOHITHIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
W OMHUCHIBATh Ipadbl pa3IMIHBIMU CIIOCOOAMH; MUCIIOJIB30BATh Tpadbl MpH

pelieHuu 3a1a4

YMeHune onepupoBaTh MOHSATHSAMH: HATypalbHOE YHCIIO, IEN0E YHCIO,
CTETICHb C IIEJIBIM TTOKa3aTelieM, KOPEHb HATypaIbHON CTEINEeHH, CTENEHD C
pallMOHAJIBHBIM II0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcjcM,
norapn(bM qucia, CHUHYC, KOCHMHYC MU TaHI'CHC HIPOU3BOJIBHOI'O 4YHCIJIA,
OCTAaTOK IO MOMYNI0, pPAlMOHAIBHOE YHCIIO, UPPAIMOHATBHOE YHCIIO,
MHOJKECTBAa HATypalbHbIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUN 001Iui
JICJIUTENIb W HauUMEHbIlee O0llee KpaTHoe, anroput™ EBkimma npu
peIlIeHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3MIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHE BBITIOJHATH BBIYMCICHHE 3HAYCHUI U TIPE0Opa3OBaHMsI
BBIPOKEHHN CO CTENEHsSMH M Jorapudmamu, Mnpeodpa3oBaHus ApPOOHO-
palroOHAJIBHBIX BBIpa)KeHHfI; YMCHHC ONCprUpoOBaATH IIOHSATUAMMU.

noCJIea0BAaTCIIbHOCTD, apI/I(i)MeTI/I‘IeCKa}[ nmporpeccus, TreoMETpUICCKas




mporpeccusi, OECKOHEYHO YOBIBAIOIIas TIeOMETpHUYECKasi IPOTPECCHs;
yMEHUE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONpPsDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb UM apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amucu  KOMIUIGKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); YMeTh
MPOU3BOIUTH apuMeTHUecKue IEHUCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMSI KOMILIEKCHBIX YHUCEN; ONEPUpPOBAThH
MOHATUSIMU:  MaTpulia 2X2  u  3X3, omnpeaenureslb  MaTpHIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHue onepupoBaTh IMOHATHSAMH: DPALMOHAIBHBIE, HPPaLMOHAJIbHBIC,
IIOKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTOHOMETPUUYECKHE
YpPaBHEHUS M HEPABEHCTBA, MX CHCTEMBI, YMEHHE OIEPHUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMAa YPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBbI C IIOMOIIBIO pPa3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IAapaMETPOM; IPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX oOmacTen HAaYyKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKIHUH,
HNEPUOJIMYHOCTh (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (YHKIMH, HauOoONbIlIee W HAMMEHBIIEE 3HAYCHUS
GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
GbyHKLIMY, nepBas U BTOpas MPOMU3BOJHAS (PYHKIMM, F€OMETPUYECKUNA U
¢u3nyecKkuil CMBICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTEHHbII
UHTETpal; yYMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKIHUH; YMEHUE
BBIUMCIATh  [POU3BOJHBIE CYMMBI, MPOM3BEIEHUS, YAacTHOIO U
KOMIO3UIMN (YHKUIMN, HAaXOAWUTh ypaBHEHHME KacaTeldbHOH K rpaduky
GyHKIMY; YMEHHME HaXOJIUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO JUId HCCleloBaHUS (YHKUUH,
HaXOJWUTh HauOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMN; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MNPUMEHATh IMPOMU3BOJAHYIO JUI HAXOXKJICHHsS HaWIy4dlIero
pelieHusl B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKUX U

(bU3UYECKUX 3a/1avax; HaXOJIUTh TUIOMIAAA U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; IMpUBOAWUTE HNPHUMEPBI MATCMATHUYCCKOIroO MOACIIMPOBAHUA C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3uus (pyHKIMHA, TuHeHas QyHKOWs, KBaapaTuyHas (QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUUYECKHE (YHKIMHU, TOKa3aTeibHas WU
norapupmuyueckass (YHKLIMH; YMEHHE CTPOUTh TIpadUKu H3YyYSHHBIX
b yHKIHIA, BBIMIOJNHATh  mpeoOpa3zoBaHusi  rpadukoB  (QyHKUHUH,
UCTIONIB30BaTh I'PpaUKH Ui M3Y4EHHs MPOIECCOB M 3aBUCHUMOCTEH, IpU
peUIeHNH 3a7ad U3 JPYrux y4eOHBIX NMPEIMETOB M 33had U3 peajbHOU
KU3HU; BBIpaXaTh (OPMYyJIaMH 3aBHCUMOCTH MEXAY BEIHYMHAMUY,
HCIIONIh30BaTh CBOMCTBA M rpaduku (YyHKIWN JUIsl PEIICHUS YpaBHEHUH,
HEPaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHMI, HEPABEHCTB U UX CHCTEM

YMeHue pemath TEKCTOBBIE 3aJauyMd pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
NPOILCHTHI, JIOJIM M YacTH, HA JABIDKEHHE, paboOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33/1a4l U3 00JacTH yIpaBICHUS JIUYHBIMA H CEMEHHBIMU
¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbI N0 YCJIOBHUIO 3aJlayd, HUCCJEN0BaTh IOJYyYEHHOE pEIICHUE U
OLIEHUBATh MPABIONOJOOHOCTh PE3YJIbTATOB, YMEHHUE MOJCIUPOBATH
peanbHble CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]1a4y, UCCIIEI0BATh
MOCTPOCHHbIE ~ MOJEJIM C  HCIOJB30BAaHUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOJIIYYEHHBIA PE3YyJIbTaT

YMeHHUe OonepupoBaTh MOHATHIME: CpelHee apru(pMETHIEeCKOe, MEINaHa,
HauOOJIbIIICe U HaUMEHBIIICe 3HAUCHUS, pa3Max, JUCTICPCHUs, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE HW3BJIEKATh, MHTEPIPETUPOBATH
nH(pOpMAIINIO, MPEICTABICHHYIO0 B Ta0IMIaX, HA JUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX MPOIECCOB U SIBICHUH; MPEACTABIATH
uHGOpMAIIMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIEIOBaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEeM TIpaduuecKkux
METOJIOB M AJICKTPOHHBIX CPEJICTB; rpaUUIecK UCCIICI0BATh COBMECTHBIC

HaGJIIO,Z[CHI/IH C MOMOIIBIO JHUArpaMM paCCCUBAHUA U JIMHEUHOM perpeccnuun

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIM ONBIT W CIydailHOE

cOoObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSATHOCTh C MHCIIOJb30BAaHHMEM TIpaMUECKUX METOAOB; INPUMEHAThH
(GOpMyIBI CIOXKEHUS W YMHOXKEHHSI BEPOSTHOCTEH, (HopMyiy MOIHOM
BeposiTHOCTH, Gopmyny bepHymnn, komOuHaTopHbie (GakTel U (HOpMYIIHI,
OLICHHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHUE OIEpPUpPOBaTh
IOHATUSAMM: CIydalHas BEJIMYMHA, PACIpPENCIICHHE BEPOSATHOCTEH,
MaTeMaTUYECKOE OXHUAAHUE, IUCIEPCUS U CTaHAAPTHOE OTKJIIOHEHHUE
cllyyailHOH  BeNMYMHBI, (DYHKIUU pacrnpeieieHus U  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEJIbHOTO U HOPMAIbHOI'O PACIPENCIICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENEICHUN Ul PEIICHUsS 3ahad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICOBAaHUM; YMEHUE TPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YHMCET B INPUPOJHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATHAMH: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUH,
YHUCIO  TepecTaHoBOK; OuHoM  HploTOHa; yMeHHE  NPUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PACCYXACHUS JJIs pEIICHUs 33/ay; OLEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH MTOJIIYYEHHBIA PE3YyIbTaT

YMeHue omnepupoBaTh IMOHSATHUSMHU: TOYKa, TMpsMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE3OK, Jy4, BEJIMUMHA YTJIa, INIOCKUI yrofl, AByrpaHHbBIN
yroJl, TPEXTPaHHBINA YTOJ, CKPEUIMBAIOUINECs IPSIMbIe, TapalieIbHOCTh U
NEPIEeHIUKYIIPHOCTh MPAMBIX W TUIOCKOCTEH, Yroid MEXAy HpSIMbBIMHU,
yroJl MeXAy MNpsSAMONM M TIJIOCKOCTBIO, Yroll MEXAY IUTOCKOCTSIMH,
paccTossHHE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 u3y4yeHHbIe (DaKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYXKAIOILEr0 MHpa; CTPOUTh MaTeMaTHYecKue
MOJICNTH C TIOMOIIBI0 TEOMETPUYCCKUX TOHATHH ¥ BEIWYHMH, pPEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (GUIYpBl, 00BEM (QHUIYpHI,
MHOTOI'PaHHUK, IMPAaBUIBHBII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajenenune], Opu3Ma, OHpamMuaa, QUrypa U TOBEPXHOCTh
BpallleHHus, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, IUIOmAab
MOBEPXHOCTU THMPAMUABI, NPU3MBI, KOHYyca, LWIMHIpA, O0BEM Kyoa,
HpSMOYTOJBHOTO Tapajuleienunea, NHPaMUAbL, HPU3MBI, LWIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHApA,

napajji€ibHbIC OCH HJIHM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacarouasca cgepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHUE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpaLICHUs, UX CEYEHHUs, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPENCTB;
YMEHHE TMPHMEHSATh CBOMCTBA T€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(bopMynHpoOBaTH ONpeeNICHUs] N3yd4aeMbIX (UTYp, BBIIBUTATh TUTIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh HUX; YMEHHE NPOBOAUTH Kiaccu(ukauuoo QuUryp 1mo
pa3IUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJIHHUTENbHBIC

MMOCTPOCHUA
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YMeHue onepupoBaTh TOHSATHSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuieNbHbI TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3zoBaHue TONO0OMs, TMMOM00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHBIE W TOAOOHBIE (UTYpPHL, B TOM YHCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHS TIPU
pelIeHNH 3aJa4; HAXOAWTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YOI,
oAb, 00BEM) NIPU PEUICHUU 33734 U3 JIPYTUX YUISOHBIX MPEIMETOB H
U3 peasbHON KM3HHM;, YMEHHE BBIUYHCISTH T€OMETPUYECKHE BEITUYMHBI
(MHa, yroj, IUIOMIAJb, OO0BEM, IUIOLIA[b MOBEPXHOCTH), HCHOJB3YS
U3ydyeHHbIe (GOPMYNIBI MU METOAbl, B TOM YHUCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, NPU3MBL, KOHYCa, LMIMHApA, IUIoM@as chepbl; 00bEéM Kyoa,
OPSIMOYTOJIBHOTO — MapajieNienuIesia, MUPaMUAbL, IPU3MBIL, LIIMHIPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYp
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YMeHue onepupoBaTh MOHATHUSAMU: NPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3JioKeHHE BeKTopa Mo 0Oasucy,
CKaJSIPHOE TPOW3BEJICHWE, BEKTOPHOE TIPOW3BEICHHE, Yrol MEeXIy
BEKTOPAMH, YMCHHE WCIIOIh30BaTh BEKTOPHBIA W KOOPJWHATHBIA METO]]

JUTS PELICHHs TEOMETPHUUECKUX 33/1a4 U 3a]a4 JPYruX y4eOHBIX MPEIMETOB
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VYmMmenue BLI6I/IpaTI> NOOXOISAIIHUN METOI JJIs peuicHuA 3aja4n; TIOHUMAHUC
SHAYUMOCTH MATCMATUKHU B HU3YUYCHUU TIPHUPOAHBIX U O6H_[CCTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PacCllO3HABAThL TIPOABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC IMMPUBOAUTH IIPUMEPBI MATEMATUYCCKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 HatypanbHble u nenble uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Pammonansubie  uncna. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEYHBIE IEPUOANYECKHE APOOH
13 ApudmMeTnueckuii KOpeHb HATypaJIbHOW cTeneHu. JIeHCTBUSA ¢ apupMETHICCKUMU
. KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
. CTEIIEHU
Ls CHuHyC, KOCMHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
. ApPKTaHI€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uucna. JlecaTuaHbIe U HATYpATbHBIC JTOTapU(MBI
HetictButenbHple 4Yucia. ApudmeTHdyeckue omnepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yrcnaMu. [IpuOamkEHHbIE BEIUUCICHUS, IPaBUia OKPYIJICHUS, IPUKHUJIKA U OI[CHKA
pe3ynbTaTa BEIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpAKEHUIA
1.9 KommiekcHbie uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS
22 HppanuoHanbHbIe ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [Toka3arenbHbIE U JTOTapHUPMHUUECKUE YPaBHEHHS
2.5 Llenbie U 1pOOHO-palIIOHANIEHBIC HEPABEHCTBA
2.6 HppanmoHnanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpudeckue HEpaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuia cucTeMbl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpUIbI
3 OyHKIUU U TpaduKu




Oyukius, cnocoOwl 3amanus (yHkuun. ['padux GyHkiuu. BzanmHO oOpaTHbIE

> ¢dbyakuuu. YétHple n HeUéTHBIC QyHKIMK. [leproaudeckue GyHKImm
Ob6nacTh ompeneneHuss W MHOXECTBO 3HadeHu QyHkuumu. Hynmu ¢yHkmum.
39 [TpoMexXyTku  3HAKONOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  ()YHKIIHH.
' Makcumymbl U MUHHUMYMBI GyHKIuU. Haubosbiiee ¥ HauMeHbIlee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
13 CrenenHass (yHKUUS C HaTypaJbHbIM M LEJbIM IOKa3zareneM. EE cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs n-OU CTEHICHH
34 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuveckas GyHKINHU, UX CBOICTBA U rpaduku
16 Touku pa3peiBa. AcuMmnToTel rpadukoB (yHkmuit. CoiicTBa  (QyHKIIWMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS TTOCIIE0BATEIbHOCTEN
3.8 ApudmeTrueckas U reoMeTpuueckas nporpeccuu. Gopmyna CiI0kKHBIX MPOLIEHTOB
+ Hauana matematuyeckoro aHamusa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BogHbIE A1eMEHTAPHBIX (YHKIIHMA
[lpumeHeHrne TPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepaluu HaJl MHOKecTBaMu. J{narpamMmMsel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera u MOBEPXHOCTH BPAIICHHS
7.5 Koopaunats! 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

«'eometpus 10 — 11» xmacc aBTopst JI.C. Atanacsn, B.®. byry3os, C.B. Kagomies u ap.),
cocraBuTtelnb . bypmucrposa T.A.-M.: IIpocsemenue, 202 1r. O611ecTBO ¢ OrpaHUYCHHOMN
otBeTcTBEHHOCTHIO "M3natensckuil nentp BEHTAHA-I'PA®"; AkunonepHoe 00111ecTBO

"N3natenscTBo [IpocBemienue";

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

«"eometpust 10 — 11» xmacc aBTopsl JI.C. AtanacsH, B.®. byry3os, C.B. Kagomies u ap.),
cocraButens bypmuctposa T.A.-M.: IIpocsemienue, 2021r. OGIecTBO ¢ OrpaHUYCHHON
otBeTcTBeHHOCTHIO "M3narenbeknii ienTp BEHTAHA-TPA®"; AkipioHepHOe 001IECTBO

"N3natenbeTBo IIpocBemenue";

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

https://uchi.ru/

https://education.yandex.ru/ https://edu. 1sept.ru/
https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-

oge.sdamgia.ru/

https://edu.orb.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 204386788034329348492695391725163536704499088674
Bnageney KycToea AHacTacuA ANeKcaHgpoBHa

OedcTevTened C11.09.2025 no 11.09.2026
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