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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOoro mpeamera «l'eomeTpus. YTiayOJICHHBIH
YPOBEHb» Ha YPOBHE CPEHEr0 00111ero 00pa3zoBaHus pa3paboTaHa B COOTBETCTBUU
C

1) ®I'OC COO, yTBepxkACHHBIM NpPHKAa30M MUHHUCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @eneparuu ot 17.05. 2012 1. Ne 413 (¢ u3MeHEeHHUSIMU
or 12.08.2022) c¢ yuerom @OOIl COO, yTBEepKICHHON MPUKA30M
MunnctepcrBa npocsenieHust PO ot 18.05.2023 Ne371;

2) TlopsakoM OpraHU3aIiy U OCYIIECTBICHUS 00pa30BaTEIbHON JIEATEIBEHOCTH
[0 OCHOBHBIM 00I11€00pa30BaTENbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM
porpaMmaM HadyaJlbHOTO OOILEro, OCHOBHOTO OOLIEr0 M CPEIHEro OOIIero
o0Opa3oBaHus, YTBEPKICHHBIM MPUKa30oM MuHucTepcrBa npocseuienus PO
otr 22.03.2021 Ne 115;

3) [IpumepHOI TporpaMMbl BOCIHTAHUSA, C YYETOM PACHPEACAEHHBIX ITO
KJlaccaM TPOBEPSIEMbIX TPeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI CPETHETO OOIIET0 00pa30BaHUS;

4) OO6pa3oBaTenbHONM IMPOrpaMMoii cpeaHero oomiero obpazoBanns MBOY
MAJL

['eometpusi siBsieTcss OOHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO

oO1mero oopa3oBanusi, Tak Kak 00ECIeYMBaeT BO3MOXKHOCTh U3YUYCHUS JTUCITUTUINH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIeHHE,  (GOopMHpyeMoOe  MpU  U3YUYEHUU
OOYYarOIIMMUCS TTOHSITUHHBIX OCHOB T€OMETPUM, TIPH JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHUM LIETOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCSl TIPU PEIICHUU 3ajJlad €CTeCTBEHHO-HAYYHOTO IUMKJIA, B YaCTHOCTHU
dbuznyecKux 3aaad.

[{ens ocBoeHUst mporpaMmMbl yueOHOTo Kypca «l'eomeTpus» Ha yriayOonéHHOM
YpPOBHE — pa3BUTUE WHAUBUAYAJIbHBIX CIOCOOHOCTEW O0OydYaromuxcsi mpu
M3YYEHUHM T€OMETPUH, KaK COCTABJISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopMaTrka»  yepe3  OOeCleYeHHUE  BO3MOXXHOCTHM  NPUOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM U JeHCTBUU,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPo(dheCCUOHATBLHOTO
oOpa30oBaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpyopuTeTHBIMM 3aJa4yaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSIIONIMMU U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBJISFOTCS:

pacuIMpeHue MpeICTaBICHUs 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPbl U
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H TE€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIIUX MATEeMAaTHMUYECKUX MOJEISIX, MO3BOJIIONIMX ONUCHIBATH M H3y4daTb



pa3HbIE SBJICHUS OKPY>KAOLIEr0 MUPa, 3HAHUE MOHATUIHOIO aliapara 1o pa3aeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dopMysl U yMEHUE MX HPHUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupOBaHHE YMEHUS paclio3HABATh HA YEPTEXKAX, MOJACIAX U B PEATbHOM
MUpE MHOTIOTPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJCIIN;

(¢opMUpOBaHNE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUs
MaTEMaTUYECKUX TEOpHUi, (OPMUpPOBAHME MOHUMAHUS POJIM AKCUOMATHKHU IPHU
IIPOBEJCHUN PACCYXKIACHUM;

(GopMUpOBaHHE YMEHHs BIAJE€Thb METOJAaMHU JI0KA3aTEIbCTB U aJITOPUTMOB
peuIeHus, yMEHUSI HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHMY MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B ITPOBEJACHUH
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME HHTEJUIEKTYAJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCJIEIOBATEIILCKUX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, HUHTEpECca K U3YUEHUIO TEOMETPHUU;

¢opMupoBanre (YHKIUMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUM:
YMEHMsI pacro3HaBaTh MPOSIBICHUS TI'E€OMETPUUECKUX TOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX KMU3HEHHBIX CUTYAalMSIX W MPU U3YYEHUU JIPYTHUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEN M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIENIOBAHUS TMOCTPOEHHBIX MOJENEH,
WHTEPHPETALNH [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBustoTcs:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel H  KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSAMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydeHUS B
10-11 kyaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
(GopMUpOBAaHHME JIOTUYECKUX YMEHUH  paclpeiensercss He TOJbKO IO
COJIEPKATENbHBIM JIMHUSAM, HO U TI0 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOil pabodeit
IpPOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIMIINAJIBHBIM BOIPOCcaM 00ydaroluecs



oOpamanuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
TCOMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN OOYJAIOIINUXCS, PACIIUPSS U YTITyOssis
e€, 00pasys MPOYHBIE MHOKECTBCHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ychmoBus s guddepeHnmanmm  O0OydeHHS,  ITOCTPOCHHUS
WHINBUIYAIBHBIX 00pa30BaTENbHBIX MpOrpaMM, OOeCHednTh YriIyon€HHOe
U3yYCHUE TEOMETPHUHU KaK COCTABIISIIONICH yueOHOoTro npenMera «MaTteMaTHuKay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOAOKCHUIO H3YYEHHUST MAaTEeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHoro kypca «['eomerpusi» Ha yriIyOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMETpuu. Touka, ImpsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBaromuecss npsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEKTUpoBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpasAp, MapajulelieuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa o TPEX MEPIEHINKYIIAPax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBiieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
IpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. O0bEM mnpsMol u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CeTMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpaszoBanne momodwsi, ToMoTeTHsi. PemieHne 3amad Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl ITOCTPOCHHUS
CEUCHMI: METOJl CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aaad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBxenus: mpoctpanctBa. OtoOpakeHus. J[BuxKeHUS U PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHUMMETpPHS, MOBOPOT BOKPYTI IIPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTHU, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uuecKass aKTUBHOCTbh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON EesSTEIBHOCTH, STamoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3a7auu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJEHUE T€OMETPUUYECKHUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BIIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce TOMCKAa PEelIeHHs] MaTeMaTH4eckd  CcHOopMyIHMpOBaHHOM
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTYYCHHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAaHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJI30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO INAaroB pEIICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTYyallUH Ha SI3bIKE I'€OMETPUM, HCCIENOBATH ITOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Beenenue B ctepeoMerputo 21 1 https://goo.su/er2xKoG
5 B3anMHoe pacnonoxeHue npsmbIx B 6 https://g00.su/er2xKoG
MIPOCTPAHCTBE
Y .
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEH B 9 1 hittns://q00.su/er2xKoG
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL MPAMBIX 1 25 1 https://goo.su/er2xKoG
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl 1 paccTosTHUS 16 https://goo.su/er2xKoG
MHOrorpaHHuKu 7 https://goo.su/er2xKoG
BekTops!l B IpocTpaHcTBE 15 https://goo.su/er2xKoG
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 3 httns://g00.5u/er2xKoG
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IIpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl

1 AHanuTuyeckasi reOMEeTpHs 15 1 https://goo.su/Y GDWc
I1 600

2 OBTOPEHHE, 000 meHPUIe 1 15 1 https://goo.su/Y GDWc
CUCTEMAaTH3aIHsl 3HAHUH

3 O6bEM MHOTOTpaHHHKA 17 https://goo.su/Y GDWc

4 Temna BpameHus 24 https://goo.su/Y GDWc
IT OB

3) HOTHAI TIOBEPRHOCTI 1 ODBEMET 9 1 https://goo.su/Y GDWc
KPYTJIBIX TEJ

6 JIBrOKCHUS 5 1 https://goo.su/YGDWCc
I1 600

7 OBTOPEHHE, 000 IIIGHIfe 1 17 2 https://goo.su/Y GDWc
CUCTEeMAaTH3aIHsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

[ToHsITHS CTEepeOMETPHHM: TOYKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MapaJIJICIIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsITHS: TIEpeceKarONUeCs MIOCKOCTH,
MepeceKaroIIrecs mpsMas ¥ II0CKOCTh;
MOJTYIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://lib.myschool.edu.ru/content/4052

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

https://lib.myschool.edu.ru/content/5314

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/5314

pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIMA
pa3HbIMHU IIBETAMHU

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUYCHHUN
pa3HBIMU IIBETAMHU

Mertona cnenoB i HOCTPOSHUS CEUEHHH

https://lib.myschool.edu.ru/content/4208

10

11

12

13

Merton ciae0B s TOCTPOCHUS CEUECHHH.
CaolicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

Mertoa ciesoB Jis TOCTPOSHUS CEUYEHUH.
CBoiicTBa nepeceueHnid MpsIMbIX U
IJIOCKOCTEN

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allMCh 11aroB
IIOCTPOEHUS

14

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepTEXKEH U 3aIuCh I1aroB
MOCTPOEHUS



https://lib.myschool.edu.ru/content/4208

15

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

16

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEyroJIbHUKOB

https://lib.myschool.edu.ru/content/3973

17

18

19

20

21

[ToBTOpenue nmnanumerpun: Teopema
Yessl.

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUU

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUU

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsurtus
IUIAHUMETPUU U CTEPEOMETPUH

Kontponbnas pabota "AKCHOMBI
TP p
crepeomerpun. Ceuenus"

22

B3anMHOe pacnionoxeHue npsmbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsMble. [Ipu3Hak cKkpemuBaronmxcs
npsaMbIxX. [TapamiensHble npsiMbIE B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/content/5429



https://lib.myschool.edu.ru/content/3973
https://lib.myschool.edu.ru/content/5429

23

24

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOM
JAHHOW MPSMOM, IPOXOAsAIIeH Yepe3
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOM npsiMoil. JlemMa o mepeceueHnmn
MapajuieabHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpexX NpsiMbIX. Teopema

0 TpEX mapauIeNbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

https://lib.myschool.edu.ru/content/5361

25

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapauienbHON IPOEKINUN

26

[lenTpanbsHas NpoeKLus. YTIIbI C
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

27

28

29

30

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[ToHsATHSA: MapaIeaTbHOCTh NPSMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapauIeTbHOCTH NMPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOK U
TUTOCKOCTH

I'eomeTprueckue 3aaun Ha BEIYUCIICHNE
U J10Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

HOCTpOCHI/IC CCUCHU, MPOXOAAIICTO

https://lib.myschool.edu.ru/content/5361



https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/5361

yepe3 JaHHYIO MPSIMYI0 Ha YepPTexXe U
MapajyIeIbHOIO IPyrou npsmoil. Pacuér
OTHOLUEHUH

31

[TapannensHas TpOeKIUs, TIPUMEHEHUE
JUTSL IOCTPOCHHUSI CEUCHHI KyOa U
napauienenumnena. CeoncTaa
napauieJienure1a i MpU3Mbl

32

33

34

35

36

[TapannenpHble muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTHU IJIOCKOCTH, IPOXOASAIIEH
yepe3 TOUKY, HE IPUHAIIEKAITYIO TaHHOU
MJOCKOCTH U CJICICTBHUS U3 HEE

CaolicTBa napajuiesIbHbIX IJIOCKOCTEH: 0
MapaIeIbHOCTH MPAMBIX MTEPECEUCHUS
MIPU IEPECEUEHUHU JIBYX MMApPALIEIbHbBIX
IJIOCKOCTEMN TpEeThen

CBoiicTBa napanenbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSMOM €
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMHU

KonrtponsHas padora: "[lapamiensHocTb
MPSIMBIX U IIJIOCKOCTEN"

https://lib.myschool.edu.ru/content/5425

37

38

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA



https://lib.myschool.edu.ru/content/5425

39

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

40

41

42

43

Brruucnienue JuinH OTpE3KOB B Ky0e u
IIPSIMOYT'OJIBHOM IapajuieIenuIe e

[TeprieHAMKYASAPHOCTH NPAMOUN U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH MPSIMON U
IIJIOCKOCTH

[leprnieH IUKyYISAPHOCTD MPSMON U
wiockoctH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o cyiiecTBOBaHUU U
€AMHCTBEHHOCTH TPSIMOM, TPOXOSIICH
Yyepes TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

https://lib.myschool.edu.ru/content/4020

https://lib.myschool.edu.ru/content/4053

44

[ImockocTH M nepeHINKYIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

45

46

47

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

HepHeHI[I/IKy.TIHp M HaKJIOHHasd.
HOCTpOCHI/Ie MNEPNECHAUKYJIApA U3 TOUKHU
Ha INJIIOCKOCTb

HepneHz[HKmep 1 HaKJIOHHasd.
HOCTpOCHI/IC NEPpNCHAUKYJIApa U3 TOYKHU
Ha INJIOCKOCTb

48

Teopema o TpEX nepneHANKYIIpax
(npsiMast u oOpatHas)



https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4053

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(npsimast u oOpaTHas)

50 Yron Mexay CKpeuBarOIUMHUCS
HPSIMBIMU
ITonck neprneHauKyISAPHBIX MPSAMBIX C

51 MTOMOIIIBIO TIEPTICH UK YJISIPHBIX
IIJIOCKOCTEN

52 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
[TocTpoenue ceueHuii Kyoa, IpU3MEI,

53 [IPaBWJIbHOM MHPaMUbI C TIOMOILBIO
OPTOTOHAJIBHOM MPOEKIINH
IToctpoeHue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM IPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

55 OTHOCHTEIIBHO IITIocKocTu. [lnockoctu
CUMMETPUI B MHOTOTpPaHHHUKAX

56 [Ipu3Hak nepneHAMKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

57 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUI OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OIyCTUTH HNEPIIEHANKYISAPHIL:

59 CUMMETpHUS, CABUT TOYKHU IO
MapajuIeJIbHON IIPSIMOU

60 CaBur no HenapauieabHON NPSIMOH,

M3MEHEHUE PACCTOSHUN




61

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

62

IToBTOpEHME: Yroi Mexay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

63

64

65

[ToBTOpEeHME: yroyi MexLy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOAbI BEIYUCIICHUA
yriia MEKAy NpsAMbBIMHA B MHOT'OI'PAHHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

66

[TeprieHAMKYASAPHBIE TIIIOCKOCTH.
CaoiicTBa B3aMHO MEPHEHANKYISIPHBIX
IJIOCKOCTEN

https://lib.myschool.edu.ru/content/4044

67

68

69

[Ipu3Hak nepneHMKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
MEePECEUCHUS JBYX MIIOCKOCTEN
NEPHNCHANKYIIAPHBIX TpCTBCfI IIJIOCKOCTH
[IpsiMoyronbHbII Mapauienenunen; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiefenuneaa

TeopeMa 0 JUuaroHajii npsiMmoyroJibHOro
Iapajijiejacnuiicaa U CJICACTBUC U3 Hee

70

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM



https://lib.myschool.edu.ru/content/4044

PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

71

72

73

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTU B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

74

Beruncnenue paccTosHUA MEKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOLIBIO NEPIEHIUKYIIPHON IIIOCKOCTH

75

TpéxrpaHHblil yroi, HEpaBeHCTBa s
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yIJia

https://lib.myschool.edu.ru/content/5359

76

77

DneMeHTHI CPepUuIecKoil TeOMETPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

CucremaTtuzanus 3HaHul "MHOrorpaHHuK
U €T0 JIEMEHTHI"

78

[Inpamupa. Buael nupamun. [IpaBunpHas
npamMuaa

https://lib.myschool.edu.ru/content/5162

79

80

[Ipusma. IIpsAmast u HaKJIOHHAS IPU3MBIL.
[IpaBunbpHas npusma

[IpssMo#t napainenenunes,
PSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

https://lib.myschool.edu.ru/content/4739

https://lib.myschool.edu.ru/content/4740

81

Beinykieie MHOrOrpanHuku. Teopema



https://lib.myschool.edu.ru/content/5359
https://lib.myschool.edu.ru/content/5162
https://lib.myschool.edu.ru/content/4739
https://lib.myschool.edu.ru/content/4740

Ditnepa

Brinykibsie MHOTOrpanHuKd. Teopema

82 Oiinepa. [IpaBuibHbIe U TOXYIPAaBUIBHbIC 1 https://lib.myschool.edu.ru/content/3319
MHOTOTPaHHUKHU

83 KontponbHas padota "MHOTOrpaHHUKH. 1
VYriael v pacctostHus"

84 KonrtponsHas pabora "MHOrOrpaHHHUKH. 1
VYriael v pacctostHus"

85 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

86 CymMma BEKTOpOB 1

87 Pa3zHocTh BekTOpOB 1

88 [IpaBuio mapamnenenurena 1

89 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BekTopa 1o 0azucy Tpéx

90 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUTOCKOCTH
PaznoxeHue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IUIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpamMu B 1
MPOCTPAHCTBE

04 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

95 [Ipocreiimme 3aa4u ¢ BEKTOpaMu https://lib.myschool.edu.ru/content/5700

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1



https://lib.myschool.edu.ru/content/3319
https://lib.myschool.edu.ru/content/5700

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
99 KonTponbnas padora: "BekTopsr” 1
100 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
101 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
102 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoKa KOHTpOJ‘IbHLIe
Bcero o0pa3oBaTe/IbHbIE PECypPChl
padoThI
IToBTOpenue temsl "KoopauHarsl
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocrpaHcrae”
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brrunciaenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEeHME TeMBbI Y paBHEHHE MTPSIMOH, 1
MIpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE
AHanuTHYECKHE METO/IbI pacuéTa yria .
10 P Y 1 https://lib.myschool.edu.ru/content/5379
MeXIy NPSIMbIMH B MHOT'OIPaHHUKaX
11 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1



https://lib.myschool.edu.ru/content/5379

IIJIOCKOCTH B KOOpAWHATaxX

13

14

Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC

15

KonrponsHas pabora "AHanutuueckas
reomeTpus”

16

17

Ceuenus MHOI'OI'PaHHUKOB: CTaHAAPTHLIC
MHOTI'OrpaHHUKHA

CeueHuss MHOTOTPAaHHUKOB: METO/T
CIIENOB

18

CequI/ISI MHOFOI’paHHI/IKOBI CTaHZIapTHBIe
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

https://lib.myschool.edu.ru/content/4208

19

20

[TapannenpHbIE TPSMBIE U MJIOCKOCTH:
MapaJuIeIbHbIE CEUYEHUS

[TapannenpHble IPSMBIE U INIOCKOCTH:
pacy€T OTHOLIEHUM

21

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:
YIJIbI MEXKTY CKPEIIMBAFOIIUMHUCS
MPSAMBIMHU

22

[IepnenquKymnsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CAMMETPUHA MHOTOTPaHHUKOB

23

IlepnieHIuKynspHBIE IPSIMBIE U
IUIOCKOCTH: TeOpeMa O Tpex
MEepIeHIUKYIIIpax



https://lib.myschool.edu.ru/content/4208

24

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (hOpMYJIBI 115t
Ioaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJTEHUKOB, ()OPMYIIBI JISI
TIomaaen, COoOpakeHHs O00MS

[ToBTOpCHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00Us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

31

32

KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

3amaun 00 yABOEGHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeomeTrprdeckue 3aauu, CBI3aHHbIC
¢ 00bEMOM IPSIMOYTOJILHOTO
napaJulesenumesaa




34

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BbEMA MMpsAMOYIT'OJIBHOTO
napajjicjiacnuicaa

35

36

37

O0BEM npsAMOI TPU3MBI
CTepeoMeTpHUYecKHe 3a/1auH, CBSI3aHHbIC
C BBIYHCIICHUEM 00BEMOB MPSAMOIt
HPU3MBI

[Ipuknanuele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOIA TPU3MBI

https://lib.myschool.edu.ru/content/4200

38

Brruncnenne 00bEMOB TEIT ¢ TTOMOIIIBIO
omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI

39

40

41

Beruuciienne 06EMOB Tell C TOMOIIBIO
omnpeaenéHHoro uarerpana. Oobpém

MU PaMMU/IbI

dopmyna 00bEMa MUPaAMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJI0M

®opmyrna 00bEMa MUpaMUIbL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJI0M

42

Crepeomerpudeckue 3aauul, CBI3aHHbIE
¢ 00bEMaMy HAKJIOHHOM MPU3MBbI

43

44

CrepeoMeTpHUyecKHe 3a1a4u, CBSI3aHHbIE
¢ 00bEMaMU MUPaMHUIbI

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI



https://lib.myschool.edu.ru/content/4200

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

4 ten", cBsi3aHHbIe ¢ 00BEMOM MUPaMHUIbI

46 [Tpumenenne 00bEMOB. Beruncienue
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBos HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 KOHH%CK&? NOBEPXHOCTS, 00pasyromue https://lib.myschool.edu.ru/content/4199
KOHUYecKoii moBepxHocTu. Konyc

51 CeueHue KOHYCa TIOCKOCTHIO,
napauieNbHOM MIT0OCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o00pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYycCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeIbCTBO M BEIYMCIIEHHUE,

MOCTPOEHUEM CEUCHUH LUIINHIIPA,



https://lib.myschool.edu.ru/content/4199

KOHyca

S7

58

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

HpI/IKJ'IaI[Hble 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

61

Cdepa u map

Iepeceuenue chepsl u miapa ¢
mwiockocThi0. Kacanue mapa u chepbl
IUIOCKOCTRIO. Byt u n300pakenue mapa

[Tepeceuenue chepsl u mapa c

wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj v n3o0paxenue mapa

https://lib.myschool.edu.ru/content/3330

62

Ypasaenne chepsl. [Lnomans chepsl u
e€ yacreu

63

64

65

Cummerpus chepsl u mapa

CrepeoMeTrpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapOM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

https://lib.myschool.edu.ru/content/4821

67

IloBTOpEHME: OKPYKHOCTH Ha IIJIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHbIE MOJ00Us



https://lib.myschool.edu.ru/content/3330
https://lib.myschool.edu.ru/content/4821

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUs
1 MHOT'OI'PaHHHUKOB

https://lib.myschool.edu.ru/content/4207

69

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

https://lib.myschool.edu.ru/content/4202

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O0béM mumrHIpa. Teopema 06 00béMe
MPSMOTO LUJIMHAPA

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0béM
KOHYyca

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

https://lib.myschool.edu.ru/content/4925

75

76

77

78

CrepeomeTpuuecKue 3aJa4u, CBI3aHHbBIC
C BbIUUCIIEHHEM 00bEMOB IIJIMH]IPA,
KOHYCa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Y TIJIOIIAM TTOBEPXHOCTEH Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB
mapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM ILIapa U

https://lib.myschool.edu.ru/content/4206



https://lib.myschool.edu.ru/content/4207
https://lib.myschool.edu.ru/content/4202
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/4206

wiomaabio cepbl. COOTHOIICHUS] MEXKTY
TUTOIIAISIMH TTOBEPXHOCTEH 1 00BEMaMuU
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu mogo0uu.
CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB TEJ U
IJIoIIae MOBEPXHOCTEN

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBukeHust u paBeHcTBO Guryp. OOmiue
CBOICTBA JBHKCHUI

Bupl nBukeHuil: napauienbHbII
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajibHasi CHAMMETPHSI, IOBOPOT BOKPYT
psAMON

[Ipeobpa3zoBanus nogobus. [Ipsmas u
cdepa Ditnepa

84

85

86

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUOKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcTae”

O6o06maromiee nopropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"




87

Ob6o6maromee nosropenue 11 monsaruit
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BekTopsl B mpocTpaHcTse"

88

O6o6maromee nosropenue 11 monsaruit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

89

O6o6maromee nmosropenue 11 monsTuit
¥ MeTO/I0B Kypca reomerpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKa"

91

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

92

Ob6o61matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reometpuu 10-11
KJaCCOB, CHCTEMAaTH3aIlsl 3HAHUM:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"

93
94

WroroBas koHTpoJsIbHAs paboTa

Hrorosas KOHTPOJIbHAsA pa60Ta




95

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlMs 3HAHU

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

98

99

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. Marematuka. ['eomerpus, 10 kmacc/ Mep3msik A.I'., HomupoBckuit
H.A., ITomskoB B.M.; non penakmueit [Togonsckoro B.E., O6mectBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCTHIO M3narensckuit nentp «BEHTAHA-
['PA®Dy»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBerieHmey

. Marematuka. ['eomerpusa, 11 xmacc/ Mepsmak A.I'., HomupoBckuii
I.A., lonsikoB B.M.; non penakmueit [Togonsckoro B.E., O6miectBo ¢
OTPaHUYECHHONW OTBETCTBEHHOCThIO M3naTensckuil nentp «BEHTAHA-

['PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBelieHne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

. Maremaruka: anreOpa 1 Hadyajla MAaTEMaTHUYE€CKOTO aHaJIN3a, FTeOMETPHSL.
I'eomerpus. 10 xmacc. VYrayOneHHBIM ypoBeHb. Meroauueckue
pexkoMeHanuu K yaueonuky Mepamsk A.T'., Homuposckuii JI.A.,

. TlomxsgxoB B.M./ Ilonx pen. [Tomonsckoro B.E.
Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYEeCKOrO  aHalu3a,
reomeTpusi. ['eometpus. 11 kiacc. YrinyOieHHBIM YPOBEHb.

. Meroaudeckue  pekoMeHaaluu K ydyeOHuky Mepzmik AT,
Homuposckuii [[.A., ITonskos B.M./ ITox pen. [Togonsckoro B.E.

. Mepznsax A.I'., Tlomonckuit B.b., PabunoBuu E.M. Maremaruka:
anreOpa W Havaja MaTeMaTHYECKOTO aHaiau3a, reomeTpus. ['eomerpusi.
10 knacc. CamocTOsITENbHBIC U KOHTPOJBHBIE pa0OTHI (YTITyOJICHHBIN)

. Mepznsaxk A.I'., Tlomonckuit B.b., PabunoBuu E.M. Maremaruka:
anreOpa W Havaja MaTeMaTHYECKOTO aHaiau3a, reomeTpus. ['eomeTpus.

11 knacc. CamocTosiTeNbHbIE U KOHTPOJIbHBIE pa0OThI (YIITyOJICHHBIN)



6. Mep3msixk A.I'., [lomonckuit B.b., PabunoBuu E.M. Marematuka:
anreOpa ¥ Hayajga MaTeMaTU4YeCKOro aHaJIn3a, FTeOMETPHS.

7. Epmosa A.Il., I'onobopoasko B.B. CamocTosiTenbHble U KOHTPOJIbHBIE
pabotel o reomeTpun i 10 kmacca. M.: "MJIEKCA"

8. Epmosa A.Il., I'ono6opoarko B.B. CamocrosiTenbHble U KOHTPOJIbHBIC
pabotel o reometpun yist 11 xkmacca. M.: "UJIEKCA"

9. EpmoBa A.Il., T'ono6oponpko B.B. YcrHas reomerpus. 10-11 kmacc.

M.: "UJIEKCA"

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

https://myschool.edu.ru/

https://edu.sirius.online/#/

https://fipi.ru/

https://foxford.ru/



