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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBnsieTcs OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
oO1mrero oOpa3oBaHusl, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh U3YUECHHS TUCIUTUIINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH M MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JorMYeckoe  MbIIUIeHHe,  (GopMUpyeMoe  TNpU  U3YUYEHUU
0Oy4YaromMUMHCS TIOHATHUHHBIX OCHOB T'€OMETPHUH, MIPHU JI0KA3aTEeIbCTBE TEOPEM U
MOCTPOCHHUU IEMOYKH JIOTUYECKUX YTBEPKICHUHN MPHU PEHICHUH N€OMETPUUYECKUX
3a/lay, YMEHHME BBIIBUTaTb M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI TIPU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOTO IMKJa, B YaCTHOCTH
bu3nUecKux 3aaay.

Ilens ocBoenuss mporpamMmbl  ydueOHOro Kypca «['eomerpusi» Ha
yrayOaEéHHOM YpOBHE — pa3BUTHE UHAMBUIYAIbHBIX CIOCOOHOCTEN 00y4Jaromuxcs
Opu  M3y4eHUM TEeOMETPUH, KaK COCTABIAIONICH MpeAMETHOW  0O0JacTH
«Marematuka u HHGOpMATHKa)» Yepe3 obecrieueHne BO3MOKHOCTA PUOOPETEHHUS
U UCIOJIb30BaHUsl Oosiee TIYOOKMX TEeOMETPUYECKMX 3HAaHUW | JACHCTBUH,
cnenuUYHBIX T€OMETPUHN, U HEOOXOIUMBIX VISl YCIIEUTHOTO MPo¢deCcCHOHAIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMH 3a/layaMy Kypca T€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS:

paciIfpeHre IpeICTaBIeHNs O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpbl U
(dbopMHpoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (UTYpax Kak o
BAXHEUIINX MATEMaTUYECKUX MOJIETSAX, IMO3BOJSIONMIUX OINUCHIBATh W HU3YyYaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUpa, 3HaHHe TOHATUIHOIO anmapara 1o pasaeny
«CTepeoMeTpusi» y4eOHOT0 Kypca TeOMETPHUH;

dbopMHpoBaHWE  yMEHHUS  BJIaJ€Th  OCHOBHBIMM  TMOHATUAMH O
NPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMynT M yMEHHE UX NPHUMEHSITh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHpoBaHUE YMEHUS PACIIO3HABATH HA YepTekKaxX, MOJEISIX U B peallbHOM
MHUpPE MHOTOTPAaHHMKH M Tella BpallleHHUs, KOHCTPYHPOBaTh TE€OMETPHUYECKHE
MOJIETH;

dbopMHpoBaHUE TOHMUMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOrO MOCTPOECHUS
MaTEMaTUYECKUX Teopui, (popMupoBaHHEe MOHUMAHUS POJM AKCMOMATHKHU IPHU
NPOBEJICHUHU PACCYKICHUM;

dbopMHpoBaHUE YMEHHUS BIIAJIETh METOAAMH J0Ka3aTeIbCTB U aJTOPUTMOB
pElIeHHs, YMEHHUSI WX TPUMEHSTh, MPOBOAMUTH JI0Ka3aTEIbHbIE PACCYKICHHUS B
XOJI€ PeIlIeHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a/1a4 C IPAKTHYECKUM COJICPIKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  MPH
000CHOBaHUM MaTEMATUYECKUX YTBEPKIECHUN U POJIU aKCHOMATUKH B MIPOBEACHUU
JIEAYKTUBHBIX PACCYXKICHU;



pa3BUTHE ¥ COBEPIIEHCTBOBAHME HHTEIUIEKTYaIbHBIX H TBOPYECKUX
CIIOCOOHOCTEM O0yYaronIMXcs, MO3HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEpeca K U3YUCHHUIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATIBLHON TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUHU:
YMEHHUS paclo3HaBaTh IMPOSIBICHUS TE€OMETPUYECKUX TMOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalUsSIX U MPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBIEHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS PEATbHBIX CHUTYallUd, HCCIEIOBAaHUSA MOCTPOSHHBIX MOJIETEH,
MHTEPIIPETAIMU TTOJIYYSHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJIEpKAaTEIbHBIMU JIMHUSIMHU yueOHOTo Kypca «['eomeTpusi» B
10-11 «xnaccax sBuswoTcs: «lIpsiMble H  TUIOCKOCTH B NPOCTPAHCTBE,
«MHororpanaukun», «Tema  Bpamenus», «BexkTopsl W  KoOpAMHATH B
IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
NOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYYEHHs B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIMHUSIM Y4eOHOTo Kypca, a
dbopMHpoBaHUE  JIOTMYECKMX yMEHHM  pacmpenenserci He  TOJBKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOydeHus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yinbTaTaM ocBoeHusi denepanbHoii padoyeit
pOrpaMMbl, paclpeea€HHBIM IO ToJaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM BOMPOCaM 00 yUaroIuecs
oOpalaJiucb  HEOJHOKpPATHO. JTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHSATUSAMH U HABBIKAMU TMOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YUaIOIUXCs, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gaTh ycnmoBus ans  auddepeHnuanuu  oOydeHHs, MOCTPOESHUS
UHAUBUAYATBHBIX 00pa30BaTeNIbHBIX MPOrpamMM, OOECIeYuTh yriayOJaeHHOe
U3y4YEeHHE TeOMETPUM KaK COCTaBJISIoNIeH yueOHoro npeamera «MaTemaTiukay;

MOJICOTOBUTHh OOYYAIOMIMXCA K MPOJODKCHHIO H3YUYEHUS MAaTeMAaTHKU C
yuéToM BbIOOpa Oynymied mnpodeccun, obecreynBas MPEeMCTBEHHOCTh MEXAY
o0muM u mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomeTpusi» Ha yriayOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
gaca (3 yaca B HEJICJIO).



COJEPXXAHME OBYYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHUS ~ CcTepeoMeTpuu. Touka, mOpsMas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX.

B3anMHOE pacnosioKeHue MpsSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajieJibHble W CKpeuuBaromecs mnpsamble. [Ipu3Haku CKpemMBarOIIUXCs
npsaMbIX. [lapaienbHOCTh NPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE: MapaJlIeIbHbIE
OpsIMBbIE B MPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, TAPAJIIEIIBHOCTD IPSIMOM
u 1uiockoctu. [lapamnenbHoe M IEHTpalibHOE MPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbHOrO MpoekTHUpoBaHus. M3o0paxeHue
buryp B mapajyiesibHONW MPOEKUUU. YTIbl C COHAMPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIy MpSAMBIMHU B MpocTpaHcTBe. [lapanieabHOCTh MIIOCKOCTEN: MapalijieabHbIe
IJIOCKOCTH, CBOMCTBA MapaJlIeTbHBIX TIOCKOCTEM. [Ipocrenmme
NPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHHUE CEUCHUIA.

[lepneHAUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIEHANKYJIIPHbBIE PSAMbBIE B
OPOCTPAHCTBE, MpPSAMbBIE MapauleibHble W NEPHNEHAUKYJAPHbIE K TIJIOCKOCTH,
OPU3HAK MEPINEHAUKYISIPHOCTH MPSMOA M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISIPHON MJIOCKOCTH. OpTtoronansHoe MIPOEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MPH3HAK MEPHEHIUKYJSIPHOCTH  JIBYX
iockocTell. Teopema o TpEX NePHEHIUKYIISPaAX.

VYTribl B MPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M IJIOCKOCTBIO, IBYTPaHHBIN
YTOJl, JUHEHWHBIA YroJl ABYTPAHHOIrO yria. TpEéXrpaHHbId 1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOorpaHHoro yria. CBOHCTBa IUIOCKHX U
IBYTPAaHHBIX YIJIOB TPEXTPAHHOrO Yyria. TeopemMbl KOCHHYCOB M CHUHYCOB JJIs
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKu

Bunbsl MHOTOrpaHHUKOB, pa3BEpTKa MHOrOrpaHHuka. Ilpusma: n-yronbHas
npu3Ma, IpsaMas ¥ HaKJIOHHAs IPU3MbI, OOKOBAsi M MOJHAs MOBEPXHOCTH MPU3MBI.
[lapamnenenunen, OpsAMOYTOJIbHBIM — MapajyielenNuIe] W €ro  CBOMCTBA.
Kparyaiiine mnyty Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupma: n-yronpHas mnupamuna,
npaBWibHAas M yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TI'paHEei
npaBUJIbHOM mHpaMuabl. lIpaBUIbHBIE MHOTOTpAaHHUKH: NpaBUJIbHAS TMpU3Ma U
npaBUJIbHAsT TUpaMua, MpaBWIbHAs TPEYrojbHAas NUpaMua WU NPABUIBHBIN
TeTpadqip, Kyo0. IlpencraBneHue o MpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
TOEKa’Ip U UKOCABIP.



Brrunciienne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHai M, YIJIbI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIHHOW MUPAMUIBI,
TeopemMa O IUIOLIAN YCEYEHHON TUPaMHU/IbI.

CummMmeTpuss B TOPOCTPAHCTBE. JJNEMEHTHl CUMMETPUU IPaBHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieNielIinea, CUMMETPUsl TMPABUIIBHBIX IPU3M, CHUMMETPHUS MPABUIBHON
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMHU: CIOKEHUE
U BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXEHHsI BEKTOpoB. CBOKCTBA YMHOKEHHUSI BEKTOpPA Ha YHCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamienenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMmoyrosbHass cucrema  KOOpAMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa M
KOOpIMHATAMU TOYEK. YTroa Mexay BekTopamu. CkansipHOe NPOU3BEICHUE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: TWIWHAPUYECKAsh TMOBEPXHOCTh, KOHUYECKas TOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, oOOpasyroliue TMoBepxHocTed. Tenma BpaleHHS:
IWIMHADP, KOHYC, YCEYEHHBIH KOHYyc, cdepa, map. B3ammHOe pacmoioxeHHe
cheppl W IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3oOpakenue Ten
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka mmnmHapa u konyca. CuMmmerpus chepsl
mrapa.

O6BEM. OcHoBHBIE CcBoWicTBAa 00BEMOB Teil. Teopema 00 00BEME
NpsSIMOYTOJILHOTO Tapajurefenunena u cieactBus u3 He€. OOBEM mpsiMol o
HAKJIOHHOW MPHU3MBI, [MIJIUHAPA, TUpaMUIbl 1 KoHyca. OOBEM IIapa U MapoBOTO
CeTMEHTA.

KomOuHammu Ten BpalieHwWss ¥ MHOTOTpaHHUKOB. [Ipw3ma, BIMcaHHas B
WIMHADP, OINWCaHHAas OKolo IwiuHApa. llepecedenne cdepsl W mapa ¢
iockocThio. Kacanme mrapa m chepsl miockocthro. [loHSATHE MHOTOTpaHHUKA,
ONMCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPAHHHWK WIH TEIO
BpAIICHUS.

[Tnomaae MOBEPXHOCTH IWIMHIPA, KOHYCA, IUIOMaab chepsl U e€ JacTel.
[Tomobue B mpocTtpaHncTBe. OTHOMIEHHWE OOBEMOB, ITUIOIMIANEH MOBEPXHOCTEH
nogo0ueix ¢Guryp. [IpeobpasoBanue momoOusi, roMoTeTHs. PemieHue 3amad Ha
TUTOCKOCTH C UCTIOIB30BaHUEM CTEPEOMETPUIECKHX METOOB.



IToctpoeHne ceyeHU MHOTOTPAaHHMKOB U TEJ BpAlllCHUSA: CEUYCHHS
mMuIMHApa  (MapajyielbHO H  TNEPHEHAUKYISIPHO OCH), CEUEHHS KOHyca
(mapayiieTbHbIE OCHOBAHUIO W TPOXOAIIME Yepe3 BEpIIHHY), CEUYSHHUs Iapa,
METOJIbl ~ MOCTPOEHUSI  CEYEHUM: METOJ  CIEOB, METOJ  BHYTPEHHETO
MPOEKTUPOBAHMUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepanuu  HajJ BeEKTopamu. BekTopHoe
YMHOXXE€HUE BeKTOpoB. (CBolCTBa BEKTOPHOTO yMHOXeHUs. [IpsiMoyrosbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTopa. Pa3noxkeHne BeKTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIM METOJA TPH PEIICHUU TEOMETPHUCCKUX
3aj1ady.

JABU:KEeHMSI B IPOCTPAHCTBE

JIBkenust mpoctpancTBa. OToOpakeHus. JIBMI)KEHUS] M paBEHCTBO (Quryp.
OO6mue cBoiicTBa JBIWKECHHH. Buasl JIBWKEHUHN: TmapauieNbHBIA TEepPEeHOC,
LEHTpaJIbHAsA CUMMETPHUS, 3€pKajbHAas CHUMMETPHUs, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus monobus. [Ipsmas u cdepa Ditnepa.



INTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSI YYEBHOI'O
KYPCA «'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU 00YYAIOMIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WI€Ha pPOCCHUHCKOro oOIlecTBa, MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMH U Ha3HAYCHHUEM;

2) naTpMOTHYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TPaXTAHCKON HICHTUYHOCTH, YBAXKEHUS K
NPOIUIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCUUCKUX MaTEeMaTUKOB M POCCUIMCKON MaTeMaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHHMHA B JPYTrUX HayKax, TEXHOJIOTHsX, cdepax
HKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX [IEHHOCTEH POCCUICKOTO HAapoa, ChOPMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO TMOBEACHHS, CBS3aHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKu U JAESTeNbHOCTHIO YYE€HOro, OCO3HaHHE
JUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOrO OYAYIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETHYECKOE OTHOUIEHWE K MHUPY, BKIIOYas ACTETHUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PACCyKICHUN, BOCIPUUMUUBOCTh
K MaTeMaTUYECKUM acTeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTeMaTHYeCKHe 3HaHUS B
MHTEpecax 3/I0pOBOro U 6e3omacHoro oopasa >KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATHH U
OTIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTb), (PU3UYECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSX CIIOPTUBHO-03I0POBUTENILHON JIEATEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTH TPYIOIIOOUs, HHTEpeC K
paznuuHbIM  chepaM  Tpo(ecCHOHANBbHON  NESITENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKON U e€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccu U pPealrM30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE ILIAHBI,
TOTOBHOCTh U CHOCOOHOCTh K  MAaTeMaTH4ecKoMy  OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4YE€CKOM HaNpaBlIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:



c(OpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, IOHUMAHWE BIHSIHUS
COLIMAJIbHO-?KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON U COLMATBbHOMN
Cpelibl, 0OCO3HaHMUE TII00AIBHOTO XapakTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MAaTEeMaTUYeCKUX 3HAHUWM JUIsi penieHus 3agad B 00JacTu
OKpYXarolenh cpefpl, IJIaHUPOBAHUE TMOCTYNKOB W OIEHKH HX BO3MOXXHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOW  MPaKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEYECKOW IesATEeIbHOCTH, JTaroB e
pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHS IUBWIM3AIMM, OBJAJACHHUE S3BIKOM
MaTEeMaTUKU M MaTeMaTHYECKOW KyJIbTYypOll KakK CpeICTBOM IO3HaHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEIOBATENBCKYIO JIESITEIbHOCTh
UHAUBUAYAIHHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIAITh M XapaKTEPH30BaTh CYMIECTBEHHBIC NMPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATWUH, OTHONICHWH MEXIy TMOHATUSAMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 000OIIEHNS ¥ CpaBHEHWSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (POpPMYyIUpOBaTH W  MPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EAMHIYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH ~ MaTeMaTHYECKHEe  3aKOHOMEPHOCTH, B3aHMOCBSI3H W
NpoTHBOpeUHs B (akTax, JAaHHBIX, HAOTIOJACHUIX W YTBEPKACHHUSX, NpeiaraTh
KPUTEPHUU JIJIsl BBISIBIICHUST 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX |
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

POBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEpXKACHUIA (MIpsIMbIe W OT MPOTHBHOIO), BBICTpaWBATh apPTryMEHTAIIUIO,
PUBOJNUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

BLIOMpATh CMOCO0 pelieHus Y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BBIOMpATh Haumbonee TMOIXOAAIMHMA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eMCTBUSA:

MCTIOJIh30BaTh BOMIPOCHl KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHWUS,
dbopMynupoBaTh  BONPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpodsieMy,
yCTaHaBIMBaTh MCKOMOE W JIaHHOE, (hOpMHUpOBaTh TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIHIO, MHEHHUE;



IPOBOAUTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIeIOBAHUE
110 YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, IIPOIECCAMU;

CaMOCTOATEIbHO (OPMYIHPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yjbTaTaM
NpOBENEHHOTO  HAONIOJEHHUs,  HCCIENOBaHUsA, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHHUIA;

IPOrHO3UPOBATh BO3MOKHOE pa3BUTHE TIpOllecca, a TaKkKe BBIIBUTaTh
IPEIINOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ nundpopmaunmeii:

BBISBJIATH AeUUNTH HHGOPMAIINH, JTaHHBIX, HEOOXOUMBIX JIJIi OTBETA Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpATh HH(DOPMAIKIO U3 UCTOUHUKOB PAa3IMYHbBIX THIIOB, AHAJIM3UPOBATh,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH HHGPOPMAIMIO PA3TUYHBIX BHIIOB U
dbop™m npeacTaBIeHUS;

CTPYKTYpHpOBaTh HHGOPMAIIHIO, MPEACTABIATh €€ B Pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpadUuECKu;

OLICHUBATh HaAEKHOCTD uHbopMauu o CaMOCTOSATEIHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (hOPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUM C YCIOBUSIMHU
U IeJSIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B
YCTHBIX M TMCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3aJadH,
KOMMEHTHPOBATH MOJTYUYCHHBINA PE3yJIbTarT;

B X0jie OOCYXKJEHHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/IaeMOUN TEMBI,
npoOJieMbl, pelraeMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOHUCK
pEIIeHUs, COIOCTaBIATh CBOM CYXICHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuanora, oOHAapY)XMBaTh Pa3jIMdYUe U CXOJICTBO TO3HUIIUKM, B KOPPEKTHOH (opme
bopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YIbTAThl PEIICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOEKTa, CAaMOCTOSTENIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajay
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepcabHble YueOHbIe qeiCTBUSA

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEILIeHUs 3aJ]a4H, BEIOUPATh CIIOCOO PEIIeHUS C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOU MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BJaJIeTh HABbIKAMM  TIO3HABAaTEIbHOW  pediekcur Kak  OCO3HaHUsA
COBEPIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMu CcaMOINPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTata pPelIeHUs
MaTeMaTUYEeCKOM 3a1a4u;



NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTh MU PEIICHUU 3324,
BHOCHUTh KOPPEKTUBHI B JICSATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pE3yJibTaTa IIed M YCIOBUSAM, OOBICHITH
NPUYINHBI JOCTIDKEHHUS WIIM HEIOCTHXKEHHUST PEe3yIbTaTOB JEITeIbHOCTH, HAXOIUTh
OIMOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW U WHIAUBHIYAIbHOU
paboThl TpU pemieHWH YYeOHBIX 3aJad, MNPUHUMATh I[EJh COBMECTHOM
JeSTeNLHOCTH, TUIAHUPOBATh OPTaHHW3AI[MI0 COBMECTHOH paboOThI, pacmlpencisiTh
BUABl paboOT, JOrOBapUBATHCS, OOCYXKIaTh TMPOIECC H Ppe3yiabTaT padoTHI,
000011aTh MHEHHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBLIX (hopMmax paboThl (00CYXaeHHUSI, OOMEH MHEHHH,
«MO3TOBBIE IITYpMBbI» W WHBIE), BBHINOJIHATH CBOK YacTh pabOTBl W
KOOPJAMHUPOBATh CBOW JACHCTBHA C JPYTUMH WICHAMH KOMaHIbI, OICHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUS.

INPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyJaronuiicst HAy9UTCS:

. CBOOOJTHO OMEPUPOBATH OCHOBHBIMHU TIOHSTHSIMHU CTEPEOMETPUU TIPH
pEIIeHUH 3324 U MPOBEJACHUHN MaTEeMaTHUECKUX PACCYKICHUI;

. NPUMEHSITh AaKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX TMpH
pEIICHUH TeOMETPUUECKHX 3a/1ay;

. KJaccuUIUpOBaTh  B3aMMHOE  PACIOJIOKEHHE  MPSMBIX B
IPOCTPAHCTBE, IUJIOCKOCTEM B TPOCTPAHCTBE, TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE;

. CBOOOJHO ONEPHPOBATH TOHITHUSAMHU, CBSA3aHHBIMH C yIJlaMH B
IPOCTPAHCTBE: MEXKTY MPAMBIMHU B TIPOCTPAHCTBE, MEXKTY IPSIMOU U TJIOCKOCTHIO;

. cBOOOIHO OIepUpPOBaTh ITOHSITHUSIMH, CBSI3aHHBIMHU c
MHOTOT'paHHHUKaMH;

. CBOOOJTHO pacIO3HABaTh OCHOBHBIC BHJbI MHOTOT'PAHHUKOB (TpH3Ma,
UpaMKJIa, IPSMOYTOJIBHBIN TapallIeNIeIuIe I, Ky0);

. KJacCU(UIIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHHUS JUIS
KJ1accu(puKaIum;

. CBOOOJHO ONEpPUPOBATh IOHATHSIMH, CBS3aHHBIMH C CCUYCHHEM
MHOTOT'PaHHUKOB INTIOCKOCTBIO;

. BBIMIOJHATE ~ NapajiebHOE, IEHTPaJIbHOE W OPTOTOHAILHOE

NPOCKTUPOBaHNWE (UTyp Ha IIJIOCKOCTh, BBITIONHATH H300pakeHUus GUTyp Ha
TUTOCKOCTH;

. CTPOWTHh CEUEHUS MHOTOTPAHHHKOB  pa3IMYHBIMH  METOJaMH,
BBITIOJTHATH (BBIHOCHBIE) IIJIOCKHE YEPTEkKH W3 PHUCYHKOB TPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, cOOKy, CHU3Y;



. BBIUMCIISTh IUIOMIAMA TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEeHUEM (HOpMYIT;

. CBO60,IIHO OIICPUPOBATH IOHATHUAMU. CUMMCTPpUA B IMPOCTPAHCTBC,
OCHTP, OCb M INNIOCKOCTH CHMMCTpHUH, HOCHTP, OCb U INIOCKOCTb CHUMMCTPHUHU
uryper;

. CBO60,IIHO OoNICpHUpPOBATH NOHATHAMHA, COOTBCTCTBYIOIMMMU BCKTOPAM U
KOOpAHuHAaTaM B IIPOCTPAHCTBEC,

. BBIITOJIHATD ,IIGﬁCTBPIH HaJ BCKTOpaMU,

. peuiaTh 3aada4u Ha AOKA34TCIbCTBO MATCMATHYCCKHX OTHOIIEHUN U

HaXO0XKACHUC TCOMCTPHUYUCCKHUX BCIWYHUH, IPUMCHAA HN3BCCTHBIC MCTOIbI IIPH
PCHICHUN MATEMATHYCCKUX 3ala¥ ITOBBIIICHHOT'O U BBICOKOI'O YPOBHA CIIOKHOCTH,

. NPUMEHSTh MPOCTEHIINE MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELIEHUN CTEPEOMETPUUECKUX 3a/1aY;

. U3BJIEKAaTh, NPEOOPA3OBBIBATh U UHTEPIPETHUPOBATH MHPOPMAILIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PUCYHKaX;

. NPUMEHSTh TOJIy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH U

aHAIM3UPOBATH PeAlIbHbIE CUTYAllUU, MPUMEHITh U3yYEHHBIE MTOHATHUS B MpOIlecce
MOMCKA PelICHUs MaTEMAaTUYEeCKU CHOPMYIUPOBAHHONU MPOOIEMBI, MOIEIUPOBATH
peanbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIEAOBATh ITOCTPOCHHBIE MOJIETHU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHITHI U TeopeM, anmapara ajareOpsl, pearhb
NPaKTUYECKUE 3a/1auH, CBA3aHHBIEC C HAXOXKJECHUEM T€OMETPUUECKUX BEJIMYUUH;

. UMETh MPEACTABICHHS 00 OCHOBHBIX 3Tanax pa3BUTHUS TE€OMETPUH KaK
COCTaBHOM 4acTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyqaronuiicst HAy9UTCS:

. CBOOOJTHO OTMIEPUPOBATH MOHATUIMH, CBI3AHHBIMU C IUIMHAPUYECKOH,
KOHUYECKOH U chepruecKoi MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYYESHUS;

. ONEepUPOBATh TOHATUSAMH, CBSI3aHHBIMU C TeJaMU BpAICHUSA:
[WIMHJIPOM, KOHYCOM, cepoii U mapoM;

. pacmo3HaBaTh Teja BpalieHus (LWIMHIp, KOHYC, cepa U map) u
OOBSCHATH CIIOCOOBI TOJYYEHHUSI TEJl BpaICHUS;

. KJIaccu(UIUPOBATH B3aMMHOE PaCIoyiokeHue chephl U MITOCKOCTH;

. BBIUMCIISITh BETUYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TEJl BpalleHMUS,

00BEMBI M IUIOMIAAW TIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJI BpallcHUS,
TCOMETPUYCCKUX TeJl C IPUMEHEHUEM (HOPMYIT;

. CBOOOJHO OIEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C KOMOHWHAIMSIMHU
TeJI BpAIICHHUS W MHOTOIPAHHMKOB: MHOTOI'PDAHHHMK, BIIMCAHHBIH B cdepy H
ONHMCAaHHBIA OKOJIO cdepbl, cdepa, BNHCAHHAS B MHOTOTPAaHHUK WJIM TEJO
BpAIICHHS;

. BBIUMC/ISATh COOTHOIICHHUS MEXAY IUIOMAAIMU TIOBEPXHOCTEH W
00BEMaMHU TTOTOOHBIX TEJI,



. N300pakaTh H3ydaeMble (UTYPHI, BBIMOIHATH (BHIHOCHBIE) TUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUECHHS TeJl BpaICHUS;

. U3BJIEKaTh, MHTEPIPETUPOBATH U MPEOOPa30BbIBATh MHPOPMAILIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PUCYHKaX;

. CBOOOJTHO OTMIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

. BBITIOJTHATH OTEPAlMK HAJl BEKTOPAMU;

. 3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

. peliarb TeOMETPUYECKHE 3aJayl Ha BBIUMCICHUE YIJIOB MEXKIY

IMpAMBIMH W TINIOCKOCTAMHU, BBIYHUCIICHUC paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH, B
CJI0M, HAa MIPUMCHCHUC BCKTOPHO-KOOPAUHATHOI'O METOIA IIPpU PCHICHUH,

U CBO60,IIHO OIICpUPOBATH IIOHATHUAMU, CBA3AHHBIMU C ABHXXCHUCM B
IMPOCTPAaHCTBEC, 3HATH CBOMCTBaA ,IIBPI)KGHPlﬁ;
U BBIIIOJIHATD I/I306pa)K€HI/I}I MHOTOI'PAaHHUKOB W TCJI BpAIICHUA IIPpHU

napajijieIbHOM IMepeHoce, IEHTPaIbHON CUMMETPHUH, 3€pKaTbHON CUMMETPHUH, TIPH
IOBOPOTE BOKPYT MPSIMOiA, ITpeoOpa3oBaHusl Mo 00us;

. CTPOUTh CEUYEHHS MHOTOTPAHHUKOB U TeJl BpalCHUSA: CEUYCHMS
IMUIMHIpa  (MapauiebHO W NEPHeHANKYJISIPHO OCH), CEYeHUs KOHyca
(mapasienbHble OCHOBAHUIO M MPOXOSIINE Yepe3 BEPIINHY ), CEUSHUS 11apa;

U HNCIIOJIb30BATh MCTOABI IMOCTPOCHHA CEUCHUI: MCTOA CJICOOB, MCTOL
BHYTPCHHCTO ITPOCKTUPOBAHUA, MCTO IICPCHOCA CGKYHIGP'I IIJIOCKOCTH,

U AOKa3bIBATb 'COMCTPHUUCCKUC YTBCPIKIACHUA,

U IMPUMCHATDH IrCOMCTPUICCKHUC (I)aKTLI JJIA PCUICHUA

CTEepPEOMETPUUECKUX 3a/iad, MPEINoJIaraloliX HECKOJIbKO IIaroB PelIeHUs, €CIH
yCIJIOBUS MPUMEHEHHUS 3a/1aHbl B ABHOW U HEABHOU (popme;

. pemarb 3aJayd Ha J0Ka3aTelbCTBO MAaTeMaTHYEeCKUX OTHOIICHUH W
HaX0XJICHHE T€OMETPUUECKUX BEJINYMNH;

. NPUMEHSTh IpOrpaMMHbIE cpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELIEHUN CTEPEOMETPUUECKUX 3a/1aY;

. OPUMEHSATh TOJyYEHHbIE 3HAHWA Ha TMPaKTUKE: CpPaBHHUBATh,
aHANIM3UPOBATh U OIEHUBATH pEAIbHbIE CHUTYallUd, HPUMEHITh HU3yYEHHBIE
MOHSITHSI, TEOPEMBbI, CBOMCTBAa B IMPOIIECCE IOUCKA PEIICHUS MaTeMaTHYeCKH
chOpMyIHpPOBaHHON MPOOJIEMBI, MOJIETUPOBATH peaJbHBIE CUTYallUd Ha S3bIKE
r€OMETPUHU,  HUCCIEeNOBaTh  IOCTPOEHHBIE  MOJEIM €  HUCIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUNA W TEOpeM, arrapaTa ajreOpbl, pemaTh MPaKTHYeCKue
3aJlayu, CBA3aHHbIC C HAXOXKICHUEM T€OMETPUUECKUX BEJIMUUH;

. UMETh MPEACTABICHHS 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUH KaK
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoububie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenune B crepeoMeTprio 23 1 https://resh.edu.ru/
) B3anMHOE pacnoiokeHue npsmMblX B 6 | https://resh.edu.ru/
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U TUNIOCKOCTEN B 2 https://resh.edu.ru/
IIPOCTPAHCTBE
4 HepHeHl[I/Hiy.HHpHOCTL MPSIMBIX U ’5 https://resh.edu.ru/
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTrael U pacCTOSIHUS 16 1 https://resh.edu.ru/
6 MHoOrorpaHHuKu 7 1 https://resh.edu.ru/
Bexkrops! B mpocTpancTBe 12 https://resh.edu.ru/
2 HOBToPeHHe, 0000111eH1Ee B CHCTEMAaTU3alIH 5 ) https://resh.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0




11 KVIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aeaoB H TeM nudpoBLIe
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 AHanuTuyeckas reoMeTpust 15 1 https://resh.edu.ru/
IT 600

2 OBTOPEHHE, 000 HIeHI:Ie 1 15 1 https://resh.edu.ru/
CHCTEMaTH3aIus 3HaHUN

3 O0BEM MHOTOTpAaHHUKA 17 1 https://resh.edu.ru/

4 Tena BpameHus 24 1 https://resh.edu.ru/
I 68

5 JIOTIA/IA IOBEPXHOCTU U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTJIBIX TEJ

6 JBr>keHust 5 1 https://resh.edu.ru/
IT

7 OBTOPEHHE, 0606meHI:Ie 1 17 2 https://resh.edu.ru/
CHCTEMaTH3aIus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE IIpaBUJIa U300paKEHUSI Ha
PHUCYHKE IIJIOCKOCTH, apajlIeNIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://resh.edu.ru/

[loHATHA cTEepeoMEeTpUH: TOUYKA, IpsMasl,
MIJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBHiIa M300pakeHUsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IMIPAMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

[TonsTHS: IEpeceKkarouecs INIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ IIoCKOCTb;
MOJIYIPOCTPAHCTBO

[TonsTHS: IEpeceKkarouecs IIOCKOCTH,
IepeceKaromuecs npsimasi ¥ IioCKOCTb;
MOJIYIPOCTPAHCTBO

https://resh.edu.ru/

MHororpanHuku, U300pakeHue
MPOCTEHUIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

MHororpanHuku, U300pakeHne
MPOCTEHUIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPUU U MIEPBHIC
cneacTBus U3 HUX. CriocoObI 3a1aHus
MPSIMBIX ¥ IIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs PSMBIX U TUIOCKOCTEH

https://resh.edu.ru/

10

N300pakenue ceueHnit mupamMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHue nepecedeHus
IIOJIY4EHHBIX IJIIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaAMU

11

N300pakenue ceueHnit mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne mepeceuecHus
IIOJIY4EHHBIX IJIOCKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

https://resh.edu.ru/

12

N300pakenue ceueHnit mupaMmusl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne mepeceyeHus
IIOJTy4EHHBIX IJIIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaAMU

https://resh.edu.ru/

13

N300pakenue ceueHnit mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne nepeceuecHus
IIOJTy4EHHBIX IJIIOCKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaAMU

https://resh.edu.ru/

14

Mertoa cnenoB Ui HOCTPOEHUS CEYEHUN




15

Mertoa cieoB Ui TOCTPOSHHSI CEUEeHUH.
CBoiicTBa nepeceyeHui NpsMbIX U
IJI0CKOCTER

16

Mertoa cieoB Ui TOCTPOSHHS CEUEeHUH.
CBoiicTBa NepeceyeHui NpsMbIX U
IJI0CKOCTER

https://resh.edu.ru/

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cosznmanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MTOCTPOCHHUS

18

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh I1aroB
MOCTPOCHUS

https://resh.edu.ru/

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MOCTPOCHUS

https://resh.edu.ru/

21

[ToBTOopenue mnannmerpun: Teopema o
MPONOPIMOHABHBIX 0Tpe3kax. [Tomobue
TPEYTrOJIbHUKOB

https://resh.edu.ru/

22

[ToBTOopenue mnannmerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4yepTexkax. Mcropus pa3Butus
MJITAHUMETPUU U CTEPEOMETPUU




23

KonTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnoiokeHue npsmMelX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpeImuBaromuXCs
npsaMbIX. [TapamienbHble IpsMbIe B
IIPOCTPAHCTBE

https://resh.edu.ru/

25

TeopeMa o CyllIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOY MapaJlIeIbHOU
JTAHHOM IPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA TaHHOMN
npssMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

https://resh.edu.ru/

26

[TapamtensHOCTB TpeX NpsMBIX. Teopema o
TpEX MapajuleNbHbIX NpAMBIX. TeopeMa o
CKPELIUBAIOIINXCS MPSMBIX

27

[TapannenbsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIeILHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napanienbHOl TPOESKIHH

https://resh.edu.ru/

28

IlenTpansHas nmpoexkuus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMH. YTOJI
MEXAY NPSIMbIMU

29

3amayn Ha JOKA3aTeIbCTBO U
HCCIEN0BAHUE, CBI3aHHEIE C
pacIoI0XKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

https://resh.edu.ru/

30

[ToHATHA: mapaIeIbHOCTD NPSMON U
IIJIOCKOCTH B IIpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH NPSMOU U MIIOCKOCTH.




CpoiicTBa NapajuIeIbHOCTH MPSIMON U
IUIOCKOCTH

31

I'eoMeTrpuueckre 3a/1auy Ha BEIYUCICHHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

https://resh.edu.ru/

32

[TocTpoenue ceuenus, MPOXOIAIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YepTexe U
MapajIeIbHOrO APYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[MTapannenbHas TPOEKIHs, IPUMEHEHNE IS
MIOCTPOCHHMSI CEUEHU I KyOa U
napauienenumnena. CpoiicTBa
napaiesienumne1a i Mpu3Mbl

https://resh.edu.ru/

34

[TapannenbHble miockoctu. [Ipusnaku
NapajIeNIbHOCTU ABYX INIOCKOCTEN

35

TeopeMa o0 napamieIbHOCTH U
CANMHCTBCHHOCTH IINIOCKOCTH, HpOXOI[SIHIGfI
yepe3 TOUKY, He MPUHAUICKAIYIO JTAHHOU
IIOCKOCTH U CIIEACTBUS U3 HEE

https://resh.edu.ru/

36

CpolicTBa napajuIeabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEPECEUECHUS
IIpH NCPECCUCHUUN IBYX IMapalJICIbHBIX
IIJIOCKOCTEN TPETher

37

CpolicTBa napayuIeIbHBIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX ITPSMBIX,
3aKIIFOYCHHBIX MEXY IapaljIeIbHbIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPAMOIL C
ABYMA ITapaJlJICIbHBIMHU IIJIOCKOCTSMU

https://resh.edu.ru/




38

[ToBTOpenue: reopema [udaropa Ha
TUIOCKOCTH

https://resh.edu.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpsIMOYTOJIbHOTO
napaesenumnena

https://resh.edu.ru/

41

Brruncnenue 1iamH oTpe3koB B KyOe U
MPSIMOYTOJIbHOM NapaJuleIenuIesie

42

IlepneHUKYISIPHOCTD NPSMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIISIPHOCTHU MIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/

43

IlepneHUKYISIPHOCTD NPSMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIISIPHOCTHU NIPSIMOH U
IIJIOCKOCTH

44

TeopeMa o CyllIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM, ITPOXOIALLIEH
Yyepe3 TOUKY MPOCTPAHCTBA U
MEPIICHANKYISIPHOM K TUIOCKOCTH

https://resh.edu.ru/

45

[InockocTy M neprneHANKyISpHbIE UM
IIpsIMbIE B MHOTOI'PAHHUKAX

https://resh.edu.ru/

46

[InockocTy ¥ nepneHANKyISpHbIE UM
IIPsIMBIE B MHOTOI'PAHHUKAX

47

IlepneHuKysip ¥ HaKJIOHHAS.
ITocTpoenue nepreHuKymIspa U3 TOYKU Ha

IPSAMYIO

https://resh.edu.ru/

48

IlepneHuKyIsip ¥ HAKJIOHHAS.




ITocTpoenue nepreHuKymIspa U3 TOYKU Ha
https://resh.edu.ru/mpsimyro

Teopema o TpEX nepneHaUKyIsIpax

49 https://resh.edu.ru/
(mpsimast u oOpaTHast)

50 Teopema o TpEX nmepneHIUKYIIApax
(mpsimast u oOpaTHast)

51 Yroa Mexay CKpenBarouMuUC https://resh.edu.ru/
MPSIMBIMU
[Touck neprneHuKyaspHbIX NPSAMBIX C

52 MTOMOIIBIO NEPIIEHIUKYISAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHmii Kyoa, Mpu3Msl,

54 MPaBUJILHOW MUPAMUIBI C IIOMOIIBIO https://resh.edu.ru/
OPTOTOHAJILHOM ITPOEKIUU
[TocTpoenue ceuenmii Kyoa, Mpu3Msl,

55 MPaBUILHOW MUPAMUIBI C IIOMOILIBIO
OPTOTOHAJILHOM ITPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBLHO IIOCKOCTH. [TimockocTu https://resh.edu.ru/
CUMMETPUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIspHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUN
[IpaBuiIbHBIE MHOTOTpaHHUKU. Pacyér

58 N https://resh.edu.ru/
PaccTOSHUN OT TOYKH JI0 TNIOCKOCTHU

59 [IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacyér
PaccTOSHUN OT TOYKH JI0 TJIOCKOCTH

60 CriocoObI OITYCTHTD MEPIIEHANKYIISPHI:




CUMMCTpPUsA, CABUT TOYKH 110
MapajuIeIbHON IIPSAMOM

61

CaBur no HenapaieabHOU IPSIMOH,
U3MEHEHHUE PACCTOSIHUI

62

KonTtponrsHas padota "B3anmnoe
PacCIOJIOKEHHUE MPSMBIX U MJIOCKOCTEN B
npocrpaHcTae”

https://resh.edu.ru/

63

IToBTOpEHME: yroa Mex 1y NpsAMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroa Mex Iy
CKpCUIMBAOIHUMHUCS ITPAMBIMHA B
IIPOCTPAHCTBE

https://resh.edu.ru/

65

FCOMeTpI/I‘-IGCKI/Ie METOABI BBIYMCIICHUA
yriia MExXAy NpsAMbIMH B MHOTOTpaHHUKaX

66

JIByrpansbiii yroj. CBONCTBO TUHEMHBIX
YIJI0B ABYT'PAaHHOIO yrila

https://resh.edu.ru/

67

[lepnennukynapHsie niaockoctu. CBoHcTBa
B3aMMHO NEPIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IIPSIMOI
IepecedYeHms ABYX IJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

https://resh.edu.ru/

69

[IpssmoyronbpHBIN Napasuieenunes; Kyo;
U3MEPEHUs, CBOMCTBA MIPSMOYIOJIBHOTO
napajuielenunena

70

Teopema 0 quaroHanu NpsMOYroJILHOTO




napajjencnuieaa u CJICACTBUEC U3 Heé

71

CrepeomeTpuiecKue U IpUKIIaJHbIe
3aJla4d, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM ITPAMBIX U IJIOCKOCTU

https://resh.edu.ru/

72

[ToBTOpEHME: CKpEITUBAIOIINECS MPSIMBIE,
napajuieJIbHbIe TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa nmapayinenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSTHUE
MEXAY CKPELMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

https://resh.edu.ru/

74

PaccrosiHue OT TOUKM /10 TUIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 MII0CKOCTH

75

Beruncnenue paccTossHUM MEX 1y
CKPELIUBAIOIIMMUCS IPSIMBIMU C TIOMOIIBIO
MEPIEHIUKYIISIPHON IIIOCKOCTH

https://resh.edu.ru/

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA I
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

77

DneMeHTHI cheprIecKOoi TeOMETPUH:
reoJIe3NYEeCKue JINHUU Ha 3emiie

https://resh.edu.ru/

78

KonTponsHas padora "YTIibl 1
paccrosHus"

79

CucremaTtu3zanus 3HaHUN "MHOTOrpaHHUK
U €ro 3JIEMEHTHI"

https://resh.edu.ru/

80

IInpamua. Bunel nupamua. [IpaBuiibHas
nupamMua




[Ipusma. IIpsAmas u HaKJIOHHAs IPU3MBI.

81 1
IIpaBunbHas npusma

82 Hpsmoit Hapaﬂnueﬂennneﬂ’ 1 https://resh.edu.ru/
MPSIMOYTOJTBHBIN TIapaJUIeIIeTHIIe]T, KyO

23 Brimykiibie MHOTOTrpaHHUKH. Teopema 1
Diinepa
Brimykiibie MHOTOTrpaHHUKH. Teopema

84 Oiinepa. [IpaBuibHBIE U MOJTYTPABUIHHBIC 1 https://resh.edu.ru/
MHOTOTPaHHUKHU

85 KonTtponsHast pabota "MHOrorpaHHuKH" 1

26 [ToHsiTHE BEKTOpA HA IJIOCKOCTH U B | https://resh.edu.ru/
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PaznocTh BekTOpOB 1

89 [IpaBuno napannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznosxxenue BexkTopa 1o 6a3ucy Tpex

91 BEKTOPOB, HE JIEKAIUX B OJJTHOU 1 https://resh.edu.ru/
MJIOCKOCTH

92 CkansipHO€ MPOU3BE/ICHNE 1

93 Brrancnenue yria Mex 1y BEKTOpaMu B | https://resh.edu.ru/
MPOCTPAHCTBE

94 [Ipocreiimue 3a1aumn ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpAMHU 1 https://resh.edu.ru/

96 [Ipocreiimue 3a1aumn ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpAMHU 1 https://resh.edu.ru/

98 O0o001IeHre U CHCTeMAaTHU3aINS 3HAHHIA 1




99 O000111EHNE ¥ cCUCTEMATH3AIMS 3HAHUI 1 https://resh.edu.ru/
100 Hrorosas koHTposbHasA paboTa 1
101 Hrorosas koHTpoJIbHAs paboTa 1 https://resh.edu.ru/
102 O06o01IeHre U cUuCcTeMaTH3alus 3HAaHU I 1

OBIIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Hara nudposbie
Nen/m | Tema ypoka Konrpoububie | IlpakTHyeckue
Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
| IToBTOpenue tems! "KoopauHarsl BekTopa |
Ha MJIOCKOCTH U B IpOCTpaHCTBE"
[ToBTOpenue Tems! "CkansipHoe
2 " 1 https://resh.edu.ru/
IIPOU3BEACHNUE BEKTOPOB
3 [ToBTOpenue Tems! "Boruncienue yria |
MEX1y BEKTOpPaMH B ITpOCTpaHCcTBE"
IToBTOpeHue Tembl "YpaBHEHHE TPAMO
4 . | ’ 1 https://resh.edu.ru/
MIPOXOILIEH yepes IBE TOUKH
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, |
YpaBHEHHE IIJIOCKOCTHU B OTPE3KAX
YpaBHEHHE INIOCKOCTH, HOPMAJIb
6 ’ ’ 1 https://resh.edu.ru/
YpaBHEHHUE IIJIOCKOCTU B OTPE3KAX
7 BektopHoe npousBeneHne 1
2 JInHeliHbIE HEPaBEHCTBA, TUHENHOE |
IIPOrpaMMUpPOBaHKE
JInHeliHbIE HEPaBEHCTBA, TUHENHOE
9 T — 1 https://resh.edu.ru/
10 AHanuTUYecKre METO/IbI pacuéra yria |
MEXAY NPSIMbIMU B MHOTOTpaHHHUKaX
AHanuTHYECKHE METO/Ibl pacdyéra yria
11 p yr 1 https://resh.edu.ru/

MCXKY MIIOCKOCTAMH B MHOTOI'PAaHHHUKAX




@opMyIia pacCTOSHUS OT TOYKH J10

12 MIJIOCKOCTH B KOOPJIMHATAX
Haxosxenue paccTosiHui OT TOYKH 10
13 https://resh.edu.ru/
TIJIOCKOCTH B KyOe
14 Haxosxnenue paccTosiHui OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOM MUpaMUJIe
KonTtponsHast paboTa "AHanmuTHaecKas
15 " https://resh.edu.ru/
rEOMETPHUS
16 CeueHurss MHOTOTPAHHUKOB: CTaHAapTHHIE
MHOTOTPaHHUKHU
17 CeueHurss MHOTOTPAHHUKOB: METOJI CIIE/IOB https://resh.edu.ru/
CeueHunss MHOTOTPAHHUKOB: CTaH/IapTHBIE
18 MIJIOCKOCTH, TIEPECEUEHUs MPSMBIX U
IUIOCKOCTEH
[TapannensHble TPSIMBIE U TIOCKOCTH:
19 https://resh.edu.ru/
napajuieJIbHbIE CEUCHUS
20 [TapanensHbIe TPSIMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHUI
[TapanensHbIe TPSIMBIE U IJIOCKOCTH:
21 YTJIBI MEXY CKPEIIUBAIOIINUMUCS
MPSIMBIMH
[leprieHIUKYIISIPHBIC IPSMBIC U
” MJIOCKOCTH: CTaHJapTHHIE Hapblv https://resh.edu.ru/
MEePIEHIUKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHAMMETPUU MHOTOT'PAHHUKOB
[leprieHIUKYIISIPHBIEC IPSMBIC U
23 MIJIOCKOCTH: TEOpEMa O Tpex

MEPIEHIUKYIISIpax




24

[IepneHquKymsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOTI'OTpaHHUKAX

https://resh.edu.ru/

25

IToBTOpEeHnue: miomanu
MHOTOYTOJILHUKOB, (hOpMYJIBI 7151
TIoMIaIeH, COOOpaKEeHUS MOI00MS

26

IToBTOpEeHnue: miomanu
MHOTOYTOJILHUKOB, (hOpMyJIbI 715t
TIoMIaIeH, COOOpaKeHUS MOI00us

https://resh.edu.ru/

27

IToBTOpEeHnue: miomanu
MHOTOYTOJILHUKOB, (hOpMyJIbI 715t
TIoMIaIel, COOOpaKeHUS MOI00MS

28

[Tnormamu ce4eHnit MHOTOTPAaHHUKOB:
TUTOIIA/IU TIOBEPXHOCTEH, pa3pe3aHusi Ha
9acTH, COOOpaxKeHMs MO00us

https://resh.edu.ru/

29

[Inomany ceyeHNt MHOTOIPAHHUKOB:
TUTOIIAJIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs O 00us

30

KonTtponsnas padota "[loBTOpenue:
MHOTOT'PaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

https://resh.edu.ru/

31

O06BéM Tena. O6beM MPSIMOYTOILHOTO
napasuiesenunena

32

3anaun 00 yIBOCHHH Ky0a, O KBaaparype
Ky0a; O TPUCEKIINH yTia

https://resh.edu.ru/

33

CrepeoMeTpHuecKHe 3a/1a4M, CBSI3aHHBIE C

00BEMOM MPSMOYTOJIEHOTO
napasuiesenunena




HpI/IKJIaZ[HI)IG 3aga4u, CBA3aHHBIC C

34 BBEIYHCIICHUEM 00bEMA MPSMOYTOJIBHOTO https://resh.edu.ru/
napajuiesenumea

35 OO0BEM psAMON TTPU3MBI
CrepeoMeTpHYeCcKHe 3a/1a4¥, CBSI3aHHBIC C

36 . . https://resh.edu.ru/
BBIYHCIICHUEM 00BEMOB TIPSIMON TTPU3MBI

37 [Tpuknanabie 3a1a49u, CBI3aHHBIC C
00BEMOM MPSMOHN TIPU3MBI
Brruucnenue 00EMOB T C TOMOIIBIO

38 onpenenénHoro uarerpana. O0sEM https://resh.edu.ru/
HAKJIOHHOHN TIPU3MBI
Brruucnenue 00EMOB T C TOMOIIBIO

39 onpenenénHoro uarerpana. O0sEM
MU PAMHTBI

40 dopmyna 00bpéma mupamuabl. OTHOIICHHE https://resh.edu.ru/
00BEMOB TIHPAMHJT C OOIITUM YTIIOM

A1 dopmyna 00bpéma mupamuabl. OTHOIICHUE
00BEMOB TTHPAMHT C OOIITUM YTIIOM
CrepeoMeTpHYeCKHe 3a/1a4¥, CBSI3aHHBIC C

42 i . https://resh.edu.ru/
00BbEMaMU HAKJIIOHHOH MPU3MBI

13 CrepeoMeTpHYeCKHE 3a/1a4¥, CBSI3aHHBIC C
o0BEMaMU THpPaMUIBI
[Ipuknagueie 3agaun o Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM https://resh.edu.ru/
TIPU3MBI

45 [Ipuknagueie 3agaun o TeMe "OO0bEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM MTUPAMUIBI

46 [Tpumenenne 00bEMOB. Beruucienue




pacCToAHUA N0 MIOCKOCTH

KonTpomnsHas padora "O0béM

47 |
MHOTOTpaHHUKA
[unuaapudeckast MIOBEPXHOCTD,

48 o0Opa3yroIne MUITHAPUICCKON https://resh.edu.ru/
MMOBEPXHOCTH

49 HMunuuap. [psaMoii KpyroBon HUIUHAD.
[Inomans MOBEpXHOCTH LIWINHIPA

50 KOHI/I‘-IGCKaiI MMOBEPXHOCTh, 00pazyrolre https://resh.edu.ru/
KOHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYca TIOCKOCTBIO,
napajieIbHOM MII0CKOCTH OCHOBAHUS

5 Y ceuéHHbIi KO}{}/C. N3o6pakenue https://resh.edu.ru/
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJTHOW MTOBEPXHOCTH KOHYCa

54 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomMeTpuiecKue 3a/1auu Ha

55 JI0Ka3aTeJIbCTBO 1 BEIUMCIICHHE, https://resh.edu.ru/
MOCTPOEHHEM CEUYEHUI LMIMHIPA, KOHYCa
CrepeomMeTpuiecKue 3a/1auu Ha

56 JIOKA3aTeIILCTBO U BEIYHCIICHUE,
MOCTPOEHHEM CEUYEHUI LMIMHIPA, KOHYCa

57 [TpuknaaHeie 3a7a9u, CBSI3aHHBIE C https://resh.edu.ru/
[WIAHIPOM

53 [TpuknaaHeie 3a1a9u, CBsI3aHHBIE C

MUJIUHAPOM




59

Cdepa u map

https://resh.edu.ru/

60

ITepeceuenue cdepsl u mapa ¢
tockocThlo. Kacanue mapa u cdeps
IUIOCKOCTBI0. But 1 m300paxenue mapa

61

ITepeceuenue cdepsl u mapa ¢
tockocThlo. Kacanue mapa u cdeps
IUIOCKOCTBI0. Bt 1 m300paxenue mapa

https://resh.edu.ru/

62

VYpasaenune chepsl. [Tnomans chepsl u eé
yacTeu

63

Cummerpus cdepsl U mapa

64

CrepeomMeTpuiecKue 3a/1auu Ha
JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
IMOCTPOECHUEM UX CEUEHUN TTIOCKOCTBIO

https://resh.edu.ru/

65

CrepeomMeTpuiecKue 3a/1auu Ha
JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
IMOCTPOECHUEM UX CEUEHUN TTIOCKOCTBIO

https://resh.edu.ru/

66

[IpuknagHele 3aa4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYUCJIICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)IG
moao0ust

https://resh.edu.ru/

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

3anaun o Teme "Tena u NIOBEPXHOCTU
BpaiieHus"

70

3anaun o Teme "Tena u NIOBEPXHOCTU

https://resh.edu.ru/




BpaiieHus"

71

Kontponsnas padora "Tena u
MTOBEPXHOCTH BpalieHus"

72

O0BséM mnuHapa. Teopema 006 00bEMe
IpsAMOTro NUJIMHApPA

https://resh.edu.ru/

73

Brruucnenue 00EMOB T C TOMOIIBIO
onpenenénHoro uarerpana. O0sEM
KOHYCa

74

ITnomanu OOKOBOM U IOJTHOMU
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB IIUITHHIPA,
KOHYcCa

https://resh.edu.ru/

76

[Ipuknanueie 3agaun o TeMe "OO0bEMBI U
TIJIOIIAIU TTOBEpXHOCTEN Ten"

77

O0BEM mapa U mapoBOro CEKTOPA.
Teopema 06 00béme tapa. [lnomans
cdepsl. CTepeoMeTpHUeCcKUe 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIEHUEM 00BHEMOB
11apa, I11apoBOro CErMeHTa U I11apoBOro
CEKTOpa

https://resh.edu.ru/

78

[Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00bEMOM I1apa U
iomaabio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTOBEPXHOCTEN 1 00BEMaMu
MOJ00HBIX TET

79

[TomoGHBIE TeNa B IPOCTPAHCTBE.
N3menenne 00bEMa Tipu 10 100HH.




CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BbEMOB Tell U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTtponsHast padota "[lnomanu
MMOBEPXHOCTH U OOBEMBI KPYTIIBIX TEN"

https://resh.edu.ru/

81

JiBuxkeHus npoctpaHcTBa. OToOpakeHHUsI.
JIBmkeHus 1 paBeHCTBO (uryp. O0mime
CBOMCTBA JIBU>KEHUI

82

Bunb! nBrKeHNN: TapasuieIbHbINA
IIEPEHOC, LICHTPAJIbHASL CUMMETPHSI,
3epKaJIbHasi CHMMETpUs, IOBOPOT BOKPYT
IpsAMOM

https://resh.edu.ru/

83

[Tpeo6pazoBanwmst mogoous. [Ipsmas u
cdepa Diinepa

84

FCOMeTpI/I‘-IGCKI/Ie 3ala4yv Ha MPUMCHCHUC
JABMOKCHUA

https://resh.edu.ru/

85

KonTponsHas padora "BekTops! B
npocrpaHcTae”

86

O6o6maromee moBropenue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHUH:
"TlapanienbHOCTh NPSAMBIX U TUIOCKOCTEN
B IpocTpaHcTee”

https://resh.edu.ru/

87

O6o6maromee moBropenue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromee moBropenue 11 monsTuii u




MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHWH:
"BekTopsl B npocTpaHCcTBe"

&9

O6o6maromee moBropenue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"O6beM MHOTOTpaHHUKA"

https://resh.edu.ru/

90

O6o6maromee moBropenue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moBropenue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHWH:
"IInomaau noBepXHOCTU U O0BEMBI
KpyTJbIX Ten"

https://resh.edu.ru/

92

O6o6maromee moropenue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"IInomaau noBepXHOCTU U O0BEMBI
KpyIJbIX Ten"

93

Hrorosas koHTposbHasA paboTa

94

Hrorosas kKoHTposIbHasA paboTa

https://resh.edu.ru/

95

[ToBTOpenue, 06o0IIEHNE U
cUCTEeMaTU3alrs 3HAHUI

96

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U

https://resh.edu.ru/




KOMIIBIOTCPHBIX TEXHOJIOT Uit

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

98

Hcropust pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

https://resh.edu.ru/

99

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hcropus pasBUTHs CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

https://resh.edu.ru/

102

Hcropus pasBUTHs CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

VYyeOnuk no reometpuu 3a 10-11 knacc - aBropsl Atanacsas, byTy30B,
Kanomies, Kucenesa, I1o3Hsk.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

VYyeOnuk no reometpuu 3a 10-11 knacc - aBropsl Atanacss, byTy3os,
Kanomies, Kucenena, I1o3HsK.
I'eomerpus. 10-11 knaccel. 3agaun Ha TOTOBBIX YEPTEkKaAX ISl MOATOTOBKH K

EI'D. TlpodunbHseiil ypoBeHb — aBTOp Dayapa banasH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

OOKCDOP/, POUI, AKJIACC.
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