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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no reomerpuu (yriayOJEHHBIM YpOBEHb) Ha YpOBHE CpPEIHETO
oO1rero 00pa3oBaHMs COCTAaBIE€HA HA OCHOBE TPeOOBAaHUM K pe3yJIbTaTaM OCBOCHHUS
OCHOBHOHM 00pa3oBaTelbHOM MPOrpaMMBbl CpPEIHEr0 00IIero oOpa3oBaHuUS,
npeacrasieHHbix B @I'OC COO, Ha ocHOBe (eaepanbHOl pabdoyell mporpaMMbl
COO, a Takxe (enepanbHO paboueld MporpaMMbl BOCIUTAaHUS M C Yy4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, NPEABSIBIAEMBIX K MaTEeMAaTHYECKOMY
00pa30BaHMIO, U TPATUIMIA POCCHHCKOTO OOpa3oBaHus. Peanusanus mporpaMMel
o0ecrneurBaeT OBJIa/ICHUE KIFOUEBBIMU KOMITETCHIIMSIMH, COCTABIISIFOIIIMMHA OCHOBY
JUIS ~ CaMOpa3BHTHS M HENpephIBHOTO  00Opa3oBaHWs,  IEIOCTHOCTh
OOIIEKYTBTYPHOTO, JMYHOCTHOTO ¥ TIO3HABATEIIBHOTO PAa3BUTHS JUYHOCTH
00y4Jaromuxcs.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpus sBIIETCS OTHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHUs, TaK KaK OOECIEYMBACT BO3MOXKHOCTh W3YUYCHUS JUCIHUIUTMH
€CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH M MPEIMETOB T'yMaHUTApHOI'O LIHKJIA.
[TockonbKy JOTHYECKOE MBIIUIEHHE, (HOPMHUPYEMOE TTPU U3YUYEHUN 00yUarOIIUMHUCS
NOHATUMHBIX OCHOB T€OMETPHH, IpPU AOKA3aTEJIbCTBE TEOPEM U IOCTPOCHUH
LEMOYKHU JJOTUYECKUX YTBEPKIACHUN MTPU PELIEHUU TEOMETPUUECKUX 3a7a4, YMEHHE
BBIIBUTaTh W ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS TIPH
pEIIeHUH 3a7]a4 €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTU (DU3UYECKUX 3a/1a4.

Llens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEHN 00yUaIonuXcs Mpy U3yYECHUN
rCOMETPHH, KaK COCTABJLIIOMICH TIpeaMeTHON oOmactu «Maremarnka U
uH(pOpMaTHKay Yepe3 00ecreueHre BO3MOKHOCTH IPHOOPETEHUSI U KCTIOJIb30BAHUS
0omee TIyOOKUX T€OMETPUYECKUX 3HAHUN U JEHCTBUH, CIEIU(PUIHBIX TEOMETPHUH,
1 HEOOXOAMMBIX JJIS YCIIEITHOTO MPOodeCCHOHAIBEHOTO 00pa30BaHus, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMaTUKHU.

[IpuopuTeTHRIMH 3aladyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSAIONIMME U YCUIHBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBISIOTCS:

pacuIMpeHue MpeJICTaBICHUsI 0 TEOMETPUM KaK YaCTU MUPOBOU KyJIbTYpbl U
dbopMupOBaHNE OCO3HAHUS B3aMMOCBSI3U TEOMETPUU C OKPYKAIOIUM MUPOM;

dbopMHupOBaHUE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BAKHEUMIIMX MAaTeMaTUYECKUX MOJENSAX, MO3BOJISIONIMX OMUCHIBATH M H3ydaTh
pa3HbIE ABJIEHUS OKPYKAKOLIEr0 MUPA, 3HAHWE MOHATUMHOTO anmapara o pasaeiy
«CrepeomeTpusi» yueOHOro Kypca reoMeTpuu;



dbopmupoBaHue  yMEHUS  BIaJACTh OCHOBHBIMU  TIOHSITUSIMHU O
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHAAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHuEe YMEHUSI Paclo3HaBaTh HA YEPTEKaX, MOACISIX U B PEaIbHOM
MHUpE MHOTOTPaHHUKM M Teja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJENH;

dbopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHUS
MaTeMaTH4YeCKUX Teopui, (opMHpOBaHUE MOHUMAHUS POJM AKCUOMATUKHU TPHU
MPOBEJICHUU PACCYXKICHHUIA;

dbopMupoBaHue yMeHUs BJIQJETh METOJAAMU JOKa3aTeIbCTB U aJTOPUTMOB
pelieHus, yMEeHUs KX IPUMEHSITh, IIPOBOJUTH JOKa3aTEIbHbIE PACCYKICHUS B XOJI€
pELIeHUs CTEPEOMETPUYECKUX 3a/lad U 3a7ad C MPAKTUYECKUM COJICPKAHUEM,
dbopMupoBaHuE TMPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  MPH
000CHOBaHMHM MaTeMATHYECKUX YTBEPKIACHUNU M POJIU aKCUOMATUKH B MIPOBEICHUN
JEYKTUBHBIX PaCCyKJICHUI;

pa3BUTHE H COBEPIICHCTBOBAHME HWHTEIUIEKTYaJbHBIX M  TBOPYECKUX
crocoOHOCTE 00yYaroIIMXCs, MO3HABATEILHOW aKTUBHOCTHU, MCCIIEIOBATEIIbCKUX
YMEHUW, KPUTUYHOCTH MBILIJIEHUS, HHTEpEca K U3yUYECHHIO TEOMETPHH;

dbopmupoBanue (yHKIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHONW T'€OMETPHUHU:
YMEHHUSl paclo3HaBaTh IMPOSBICHHUS TE€OMETPUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYyalUUsIX U NPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJEIHMPOBAHNS PEAbHBIX CHUTyal[ud, HCCIEAOBAaHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIPETALMHU [TOTYUYECHHBIX PE3YIbTATOB.

OCHOBHBIMH COJICpKATEIHHBIMH JIMHUSMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xkmaccax sBustoTcs: «lIpsMble HW  IIJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTopel ¥  KOOpAWHATHl B
MIPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHMEe «yMETh OINEPUPOBATH
MOHATUSAMIY, PEJICBAHTHBIMU T€OMETPHH Ha YTIIyOJIEHHOM ypoBHE 00y4deHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JMHHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHME  JIOTHUYECKMX YMEHHUH  pacrlpefeiseTcss He TOJbKO IO
coJlepKaTeNbHBIM JIMHUSM, HO H 10 Togam oOydenus. Coaepikanne oO0pa3oBaHws,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTam ocBoeHusi denepanpHol paboueit
MporpaMMbl, pachnpeAea€éHHbIM MO rojaM oOOy4YeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAILHBIM BOTIPOCAM O0yYarOIIHeCs
oOpamaivch  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
F€OMETPUYECKUMHU MOHITUSMU U HaBbIKAMU MOCIEOBATEIBHO U MOCTYyNATEIbHO, C



COOJTI0IEeHNEM TIPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYCCKHUX MPECTABICHUN OO0YUYAIOUIUXCS, PACIIUPSS U yTayOmsis
e€, o0pa3ys MpOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexon kK M3y4EHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE ITO3BOJISCT:

co3nath  ycnoBus s auddepeHnranuu  o0ydeHHs,  MOCTPOCHUS
MHIUBUAYAIBHBIX —00pa3oBaTEeNbHBIX MporpamMM, oOecrneuuTs yriayOnéHHoe
M3YYCHHUE TEOMETPHH KaK COCTaBIIIoNIEH yueOHOTro mpeaMera « MaTeMaTukay;

MOJIFOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
y4€ToM BbIOOpa Oynymied mnpodeccuu, obecreurBas MPEEeMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpus» Ha yYIIIyOJIEHHOM YpPOBHE
otBoautcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble W CKpeluBaromuecs mnpsimbie. [Ipu3Haku CKpelUBaAIOIIUXCS
npsimMbIX. [lapamienbsHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX MPAMBIX, NaPaICIIbHOCTD NPSIMON
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa MapauIeIbHOTO MpPOeKTUpoBaHus. HM300pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBIECHHBIMU CTOPOHAMHM, YTOJ
MEXy TpsMBIMU B mpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEM. [Ipocreitmme
NPOCTPAHCTBEHHbIE (PUTypbl HAa IJIOCKOCTH: TETpadllp, MapajieJenunes,
MIOCTPOCHUE CEYCHUH.

[leprieHAUKYIJISIPHOCTD MPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHIUKYJSIPHBIE K ILIOCKOCTH,
IPU3HAK TMEPHEHAUKYJSIPHOCTH NPSMOW M IUIOCKOCTH, TeopeMa O IPsAMOWU
NIEPIICHAUKYJIISIPHOU IJIOCKOCTH. OpToronainpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITNS GUTYPHI HA TUIOCKOCTh. [leprieHuKyIsspHOCTD
IJIOCKOCTEW: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEU. Teopema o TpEX
NEPIICHAUKYJIISAPAX.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIoJ, JJUHEWHBIM Yroja JBYTPAaHHOTO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa MJIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MIIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIuia. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIJia.

MHororpaHHMuKH

Bunpl MHOrorpaHHukoB, pa3BEpTka MHOrorpansHuka. Ilpusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBasi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTrOJIbHBIM NapajyIeenune] U ero ceoricTea. Kparuaimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamuja, IpaBuibHas U yCceUEHHAs
nupamuabl. CoiicTBa peOep W OOKOBBIX TpaHEW NPABWIHHOW MHPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPAaHHUKH: MpaBWUibHAs MPHU3MA W NpaBWIbHAsA NUPAMUJA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAAP, NOAEKAdAP U UKOCAdIP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMOW MPHU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH IpsiMoit ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHU[bI, TEOpeMa o
IJIOIIAAM YCEUYEHHON IMpPaMUbL.

CummMmeTpuss B TOPOCTPAHCTBE. ODIJIEMEHTBl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IToHaTHE KOMIUTaHapHbBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAYy KOOpAMHAaTaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalsspHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpaleHnus

[loHsTHs: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue TmoBepxHocTed. Tema BpaieHus:
MWINHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue cepbl
U IJIOCKOCTH, KacaTelbHasl IIOCKOCTh K cdepe. M300pakeHre Ten BpalleHus Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl 1 mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTorpaHHUKOB. [Ipw3ma, BmucanHas B
WINHAP, OMHCAaHHAs OKojo uwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalllCHMS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMIaab cepbl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHuit MHOIOIPAHHUKOB U T€Jl BPAUIECHUSA: CEUCHUS UIMHIpA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYEHHs KOHyca (mapajieibHble
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHHs 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIEJIOB, METOJ| BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYyIIEH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BexkTopsl B npocTpancTse. Onepaiuu Hajl BeKTopaMu. BekTropHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXeHHs. IIpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKHUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWH: TapaulelbHBIA TEPEHOC,
LUEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUsA, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YUaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI, OMpPOCHl U JIpyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIIKCHUH B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO TMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, pacCyKISHUM, BOCTIPUUMYHUBOCTH K
MaTE€MAaTHYECKUM aCIEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpECcax 3I0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas ¢u3nuecKas akKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYecKoMy  O0Opa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KyJbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB U OICHKH HUX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOU NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOH e TeIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypO KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS

ba3zoBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpeJICJICHHsI TIOHSATUH, YCTAaHABIMBAThH CYIECTBEHHBIN MPU3HAK KIaccudUKaIuH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONEHUSIX U YTBEPKACHMSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JeNIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUCHHI 110 aHAJIOTUU;

IIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemeHns Yy4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHHUS, BHIOUPATh Hanboiee NOAXOASIIUN C YUETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKie AeiiCTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTHUYecKoro o0ObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUUUTH MHOOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (hOpM
NpEe/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSATENBHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JdaBaTh IIOSCHEHUS TI0 XOJy pEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUS, COTOCTABISATh CBOM CYXKJICHHUS C CYXJICHUSIMH JIPYyTHMX YYaCTHUKOB
nuajaora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIAH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUAIM, OOBSICHATh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh M MCTOJ30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TpU peHieHWH YYeOHBIX 3ajJay, NPUHUMATh IeJIb COBMECTHOMU
NeSATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThHI, pacmpeacisiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaThH
MHEHHS HECKOJIbKUX JIFOIEH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTel (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JCHCTBHS C APYTUMHU YI€HAMU KOMaHbl, OLICHUBATh KA4€CTBO CBOETO BKJIaa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATHI

K xonity 10 kinacca oOygaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY NPSIMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMON U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
OPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHITH U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMH METOJAMH, BBIMOIHITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
NUpPaMKIa), TEOMETPUUECKUX TEJ C MPUMEHEHHEM GOpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSMU: CUMMETpPUSI B IPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLUIEHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTHYEeCKUX 3aad IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/aY;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, IpEJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATh pPEaJbHBbIE CUTYallUH, IPUMEHATh M3yUYECHHbBIC NOHATUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu CopMyJIHPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTyallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJEIIH C UCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATUN U TEOpeM, ammapaTa aiareOpbl, pemaTb MPaKTHUUECKUe 3aJadH,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

e UMETh MpPEACTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTUS TFEOMETPHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWIMHAPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: [IIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYYEHHUSI TEJl BpaAIlCHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, MpeacTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHHUE YTJIOB MEXY NPSIMBIMU U
IJIOCKOCTSIMU, BBIUHUCIIEHUE PACCTOSIHUM OT TOUKHU JI0 MIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHMKOB U TEJ BpAIICHUS MpHU
NapajuleJIbHOM ~ NIEPEHOCE, ULEHTPAJIbHOM CHUMMETPUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYECHUS KOHYyca (MapaiyieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUS] CEUEHUH: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYeCKre (aKThl JUIsl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOTrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHSTH ITOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AHATU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOUCKA PEIIEHUS MaTeMaTUYECKU
chopMyIHpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHSITUH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3a/Jauyd, CBA3aHHBICE C HAXOXJICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 Brenenue B crepeomeTpuio 23 1 bubamorexa MOIL
a P P https://uchebnik.mos.ru/catalogue
5 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1 bubnurorexa MOIII
MIPOCTPAHCTBE https://uchebnik.mos.ru/catalogue
3 [TapamiensHOCTh MPSAMBIX U IJIOCKOCTEMN 8 bubnunorexa MOII
B MPOCTPAHCTBE https://uchebnik.mos.ru/catalogue
4 [lepneHMKyISAPHOCTD NMPSMBIX U o5 bubnunorexa MOII
IJTOCKOCTEM B MPOCTPAHCTBE https://uchebnik.mos.ru/catalogue
bubnurorexa MOII
> YTIBL H pACCTOSHIS 16 1 https://uchebnik.mos.ru/catalogue
bubnurorexa MOII
0 MuzororpariHit ! L https://uchebnik.mos.ru/catalogue
7 BexTopsl B mpocTpaHcTBE 12 bubamorexa MO
P pocIp https://uchebnik.mos.ru/catalogue
8 [ToBTOpEeHuEe, 0600IIEHNE 1 5 5 bubnunorexa MOII
cUCTEeMAaTHU3alys 3SHaAaHUH https://uchebnik.mos.ru/catalogue
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOI'PAMME
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11 KUIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
1 A 15 1 bubanorexa MOIII
HATHTHHCECKAA TCOMETPHA https://uchebnik.mos.ru/catalogue
[ToBTOpEeHue, 06001IeHNE U bubnurorexa MOIII
2 . 15 1 .
cucTeMaTu3anus 3HaHu! https://uchebnik.mos.ru/catalogue
.. bubanorexa MOIII
3 ObHEm MHOTOrpaHHHKa 17 1 https://uchebnik.mos.ru/catalogue
bubanorexa MOIII
4 Tena pamenms 24 1 https://uchebnik.mos.ru/catalogue
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1 bubnmuorexa MOIII
KPYTJIBIX TeJl https://uchebnik.mos.ru/catalogue
bubnmuorexa MOIII
6 Hlpwicenns > 1 https://uchebnik.mos.ru/catalogue
[ToBTOpEeHue, 0600IIEHNE U bubnuorexa MOII
7 . 17 2 .
cUcTeMaTu3aIys 3HaHUH https://uchebnik.mos.ru/catalogue
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa N300pakeHHs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: Mepecekaronuecs MIOCKOCTH,
nepeceKaromuecs npsmasi ¥ ioCKOCTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: epeceKarouecs MIOCKOCTH,
repeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEZICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenune ceueHunit nupamuapl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Uepe3 ux
pé6pa. N3o0paxkeHue nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpammBanue NOCTpOEHHBIX CEYEHUI
pa3HBIMU IIBETAMU

11

N3o0pakeHue ceueHui mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pé6pa. N3obpakeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHH
pa3HBIMU IIBETaAMHU

12

N3o0pakeHue ceueHuit mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. N3obpakeHue nepeceueHust
MOJTyYSHHBIX TUIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU [IBETaMU

13

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJAT Yepe3 UX
pébpa. M3o0pakeHue nepeceyeHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOSHHBIX CEYCHUN
pa3HBIMM LIBETAMHU

14

Merton cienoB i HOCTPOCHUS CEYEHUN

15

Merton ciiefioB 1St IOCTPOCHUS CEUSHHI.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Mertox ciiesioB 1St TOCTPOCHUS CEUSHHH.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
ITOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepTeXkKel U 3aIluch 1aros
MIOCTPOCHUS

19

[TocTpoeHue ceueHnuii B mupamu/e, Kyoe
1o TpéM ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEU U 3aHUCh 11ArOB
MIOCTPOEHUS

20

[TocTpoenue ceyenuii B nmupamuie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aKCh 11aroB
IIOCTPOEHHUS




21

[ToBTOpenue mnanumerpun: Teopema o
IIPONOPLIMOHANIBHBIX 0Tpe3kax. [logoOue
TPEYTrOJIBHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX YepTexax. Mcropus pazsutus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

KontponsHaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosioxkeHue npsIMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpemmBarOnuxcs
npsMbIx. [[apamienbHble TpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CyllieCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOIAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoH. JlemMa o mepeceueHnmn
NapajuIeNbHbIX MPSIMbBIX IJIOCKOCTHIO

26

[TapannensHOCTh TpeX npsaMbIX. Teopema
0 TpEX MmapajuieNbHBIX IpAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcCHOBHBIE CBOWCTBA MAapaLIEIbHOTO
npoeKTHpoBaHus. M300paxeHnne pa3HbIx
¢uryp B napauienbHONU IPOEKIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEXIY IPAMBIMA

29

3ajayu Ha T0KA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIC C
paCHOHO)KCHI/IeM HpﬂMI)IX B
MIPOCTPAHCTBE

30

[TonsATHS: mapaIeNnbHOCT NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH NIPSIMOU U IJIOCKOCTH.
CBoiicTBa nNapaJIeIbHOCTH NPAMOHN U
IIJIOCKOCTH

31

FeOMeTpI/ILIeCKI/Ie 3a/la4 Ha BBIYUCIICHUEC
U JI0Ka3aTelbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U
IJTOCKOCTEM B MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOAIIETO
yepe3 JaHHYIO NMPSMYI0 Ha YepTexe U
MapayIeIbHOro Apyrou npsimoi. Pacuér
OTHOLLUEHUN

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHHUSI CEUeHU Ky0a U
napasienenumnena. CBolcTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/IBHaKI/I
mapaJlIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema o napamienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOAALLEH Yepe3 TOUKY, HE




MPUHAICKALLYIO JAHHOM NIJIOCKOCTU U
CIEICTBUS U3 HEE

36

CaoiicTBa napayuieabHbIX IIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECceUeHuUs
IIpH NCPECCUCHUM IBYX MMapPaAJJICITIbHBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napayuIeIbHbIX TIOCKOCTEMN:
00 oTpe3Kax mapasuieIbHbIX NPSMBIX,
3aKIIFOYEHHBIX MEXY [1apaljIeIbHbIMUA
IJIOCKOCTSIMU; O MEpECeUeHUH NPAMOii C
ABYMs MapaJuICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenue: Teopema [ludaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOT'O TPEYTOJIbHHUKA

40

CBoiicTBa Ky0a ¥ MPSIMOYTOJILHOTO
napajuiefienuneaa

41

Brruncnenue 1iauH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Napasuieienue e

42

[TeprieHAMKYASAPHOCTD MPSIMOM U
mwiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

43

[lepneHIMKyIApHOCTD NPSAMON U
mockocty. [Ipusnak
MEPIEHIUKYIISAPHOCTH NIPSMOH U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, ITPOXOIALLEH

44 gyepe3 TOUKY IPOCTPAHCTBA U
MEPIICHIUKYJISIPHOM K TUIOCKOCTH

45 [T10CcKOCTH ¥ epIICHAUKYIISIPHBIC HM
MPSIMBIC B MHOTOTPAaHHHUKAX

46 [T0cKOCTH M IepIIeHIUKYIISIPHBIC HM
MPSIMBbIC B MHOTOTPAaHHHKAX
[lepneHauKynsp U HAKJIOHHASL.

47 [TocTpoeHne neprieHIUKyIsApa U3 TOYKU
Ha TIPSIMYO
[lepneHauKynsp 1 HAKJIOHHAS.

48 [TocTpoeHHe MEePICHINKYIISIPA U3 TOUKA
Ha IPSIMYIO

49 Teopema o TpEx nmeprneHANKYIIpax
(mpsimast u oOpaTHast)

50 Teopema o TpEx nmeprneHANKYIIpax
(npsimast u oOpaTHas)

51 VYroa MexIy CKpelBaroIIMMUCS
MPSIMBIMU
[Touck neprneHuKyISIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPIICHTUKYIAPHBIX
IJIOCKOCTEMN

53 OpTOoronanbHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyba, MPU3MBI,

54 MPaBUJIHLHON MUPAMUIBI C TTIOMOIIBIO

OpTOFOH&J’ILHOfI IMPpOCKINHU




55

[TocTpoenue ceueHuii Kyoa, mpu3Msl,
MIPAaBUJILHOM IUPaMUIbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUN B MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHuKyISIPHOCTH IPSIMOI
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacyér
pPacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

60

Crioco0bl OMYCTUTh NEPIIEHIUKYISPHI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON TPSMOH,
W3MEHEHUE PACCTOSHUI

62

KontpospHas padota "B3zanmnoe
pacrojoKeHue MPSIMbIX U TIOCKOCTE! B
npoctpaHctae"

63

HOBTOpeHI/IeZ YTroJa MCKAY IIPSAMBIMA Ha
INIOCKOCTHU, TPUTOHOMETPHA B
MMPOU3BOJIBHOM TPEYTOJIBHUKE, TCOPEMaA
KOCHUHYCOB

64

[loBTOpEHUE: YrOa MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTprueckre METOIbI BBIYHUCICHUS
yrIila MEXKy NPSIMBIMHU B
MHOI'OTPaHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YTJIOB IBYTPaHHOIO yria

67

[TepieHAMKY IS PHBIE NTIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOM
IepECEUYEeHMS ABYX IIIOCKOCTEMN
MEPIEHIUKYISIPHBIX TPEThEH INTIOCKOCTH

69

[IpsimoyromnbpHBIN Napasienenunes; Kyo;
MU3MEPEHUs, CBOMCTBA MPSIMOYTOIBHOTO
napajuieJIenunena

70

Teopema o auaroHaIu MPSIMOYTOJILHOTO
TapajuieJienuIe/ia u CJIeICTBHE U3 Hee

71

CrepeoMeTpuuecKkue U MpUKIaIHbIE
3a/1auM, CBSI3aHHbIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIUBAIOMIUECA
IPpsAMBIC, ITapaJJICJIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

[Tapa mapainenbHbIX IOCKOCTEH Ha
CKPELIUBAIOIINXCA MPSAMBIX, PACCTOSTHUE
MEXAy CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX




74

Paccrosinre OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSMOMN JI0 INIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIIEHANKYJIIPHON
IIJIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA JJIS
TpEXTpaHHbIX yIIIoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yTJIa

77

DneMeHTHI C(hepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrisl u
paccrosgHus"

79

CucreMaTusalus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMEHTHI"

80

[Tupamuga. Buasl nupamun. [IpaBunbaas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBIL.
[IpaBunbHas npu3zma

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasuieienune1, Kyo

83

Brimykibie MHOrOrpanauku. Teopema
Ditnepa

84

Beinykiibie MHOrorpanHuku. Teopema
Otinepa. ITpaBuibHBIE 1
TIOJIYIIPAaBUJIBHBIE MHOTOIPAaHHUKHU

85

KontpomnbHas padora "MHororpanHuKu"




86 [TonsiTHE BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napaurenenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznioxxenne Bektopa 1mo 6azucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1
93 Brrarcnenue yrira Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
96 [Ipocreiimme 3a7a9n ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
98 O0001IeHE U cCUCTEMATU3ALNS 3HAHUN 1
99 O0001IeHEe U cUCTEMAaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoOJIbHAs padboTa 1
101 Hroropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOI'PAMME




11 KUIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTee”
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEK/ly BEKTOpamMu B IpOCTpaHCTBE"
4 [ToBTOpEeHMe TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHE INIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE ILIOCKOCTH, HOPMAJlb, 1
ypaBHEHUE IIJIOCKOCTH B OTpE3Kax
7 BekTopHoe npon3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAY IPSIMBIMU B MHOI'OTPAaHHUKAX
1 AHanuTHueckue METobl pacuéra yria 1

MCKAY INIOCKOCTAMH B MHOT'OI'PAHHHUKAX




dopMmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKH JI0
IJIOCKOCTH B TIPABHIILHOW TUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CedeHHsI MHOTOT'PAaHHUKOB:
CTaHJIaPTHBIE MHOT'OTPAHHUKH

17 CeueHHsI MHOTOTPAHHHUKOB: METO]T
CIIEJIOB
CeyeHHsI MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTePECCUCHUS
MPSAMBIX U IIOCKOCTEHN

19 [TapannenbHblie MpsSIMbIE U TUIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NPsSIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[lepnieHIuKyIsIpHBIE IPSMBIE U

99 IJIOCKOCTH: CTaHJIAPTHBIE Maphl

NEPpUCHAUKYJIIPHBIX IUIOCKOCTEH U
IpsAMBIX, CHMMETPHUH MHOI'OT'PaHHUKOB




23

[lepnenuKynspHbIC NPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIPAX

24

[lepnenaukynspHbIe NPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOI'OTpaHHUKAX

25

[ToBTOpEeHue: momaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 17151
TIJI0IIA IeH, COOOpaKeHUS TI0I00UsI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUTsI
TJTOTAIeH, COOOpaKEHUS TI0T00MSI

27

[ToBTOpeHnue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
TIJI0TIAIeH, COOOpaKEHUS TI0T00MSI

28

[lnomanu ceyeHnii MHOTOrPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOPaKEHHUS ITO00Hs

29

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Hs

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOIBLHOTO
napasiesenumnena

32

3amaun 06 yaBOeHUH Ky0a, 0
KBaJpaType Ky0a; 0 TPHUCEKIUH yIiia




33

CrepeoMeTpHUYecKHe 3a/1a4ut, CBSI3aHHbIC
¢ 00BbEMOM MPSIMOYTOJIBHOTO
napasuiesenuneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO
napajuiesenuIena

35

OO6BEM IpsAMOIA TPU3MBI

36

CrepeoMeTrpuueckue 3aJauu, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Breruucienne 00bEMOB TEN C IIOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
MTUPAMUIBI

40

dopmyna 00bEMa MUpaMUIBL.
OTHoleHrue 00BEMOB ITUPAMHU/T C
00IIUM yTIIOM

41

®opmyna 00bEMa MUpaMUIBIL.
OTtHoleHne 00bEMOB TUPAMU] C
OOIINM YTIJIOM

42

CrepeomeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00béMaMK HaKJIOHHOW MPU3MBI

43

CrepeomeTpHruecKkue 3aauu, CBI3aHHbIC
¢ 00bEMaMH MUPaAMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOMN
MIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMUIbI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosiHus J0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUITHHIPUISCKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoit KpyroBoW HUIUHAP.
[Tnomaap MOBEPXHOCTH LMIIMHIIPA

50 Konunyeckasi moBepXxHOCTh, 00pa3yloriue
KOHMYECKOM moBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
napajuiebHOM MITOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas G0KOBOM MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas G0KOBOM MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTrpuuecKkue 3aaun Ha

55 JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,

IIOCTPOCHHUEM CEYEHMI LIMIIMHPA,
KOHyca




56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHHE,
IIOCTPOECHUEM CEUYEHUN LUIUHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3obpaxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepsr
TUTOCKOCTRIO. Byt n m300pakeHne mapa

62

VYpasuenue chepsl. [Tnomans chepst u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuuecKkue 3aaun Ha
JI0Ka3aTelIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cheEpoil U mapom,
MIOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aaud Ha
JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO ChEPOi U mapom,
MMOCTPOEHUEM MX CEYEHHH MIOCKOCTHIO

66

[MpukinagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpAIICHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena M MOBEPXHOCTH
BparmieHus"

71 Kontponbras padora "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bem umuHApa. Teopema 06 00bEME
MPSIMOTO IAJTUHJIPA
Brruucienue 0065EMOB TEN ¢ OMOIIBIO

73 onpenenéHHoro uaTerpaiga. Oopém
KOHyca

74 ITmomamy OOKOBOM U ITOJIHOH
MMOBEPXHOCTH KOHYCa
CrepeomMeTpHrUeCKHe 3a]1a4H, CBI3aHHBIC

75 C BBIYHMCIICHHEM O00BEMOB ITMIIMHJIPA,
KOHYyca

76 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Y TUIONIA M TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOro CEKTOpa.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB




1Iapa, mapoBOro CErMeHTa  MIapoBOro
ceKkTopa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
iomaabio cepol. COOTHOIICHHS
MEX]Ty TUIOIIASIMH ITOBEPXHOCTEH U
00BEMaMu MOJTOOHBIX TEI

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma npu mogoou.
CrepeoMeTpHuuecKue 3aauu, CBI3aHHBIC
C BBEIUHCIEHHUEM O00BEMOB TEN U
TUTONIAJIEN TOBEPXHOCTEN

80

KonTponbnas pabota "[1nomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TE"

81

JIBM>KeHUsI MpOCTPaHCTBA.
OtobOpaxenus. [[BukeHUs U PaBEHCTBO
¢duryp. OO0mre CBOMCTBA ABMKEHUN

82

Bupl niBukeHMil: mapauienbHbII
MepPEeHOC, IICHTPaIbHAsS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT MPSIMOM

83

[IpeobpazoBanus nogoous. [Ipsmas u
cdepa Diinepa

84

FCOMeTpI/I‘ICCKI/Ie 3aJa44 Ha
IIPUMCHCHUC IBUKCHUA

85

KonrtponbHas padota "Bekrops! B
npocTpaHcTae”




86

Ob6o06maromiee nosropenue 11 monsTuit
U MEeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBe"

87

Ob6o06maromee nmosropenue 11 moHsTuit
1 MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6matoiee nopropenue 11 nonsituit
1 MeTOoJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops! B mpocTpancTse"

89

O6o06maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHU:
"O0BeM MHOTOTpaHHUKA"

90

O6o6maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMaTH3aIs 3HAHUIL:
"O0BbeM MHOTOrpaHHUKA"

91

O6o6maromee moBTopeHue 11 moHsTHIA
1 MeToJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmomraay MOBEpXHOCTH U 0OBEMBI
KpyTribIxX Ten"

92

Ob6o0mmaromiee nopropenue 11 nmoHsTuit
1 MeTo/10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaam MOBEPXHOCTH U 0OBEMBI
Kpyrisix Ten"

93

Hrorosas KoHTpoJbHAS padoTa

94

Hrorosas KoHTpoJbHAS padoTa

95

[ToBTOpEeHUe, 00600IEeHNE U
CHUCTEeMaTH3alns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX MHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKM U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BuTHsL CTEPEOMETPHUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Marematuka. ['eomerpuss 10 Mepznsak A.I'., Homuposckuii J[.A., [Tonskos B.M.,
nox peaakuuei [lononasckoro B.E OO01ecTBo ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO
«M3parenbckuit nentp BEHTAHA-I'PA®»; AkunonepHoe 00111ecTBO
«3narenscTBo IIpocsemenue»

Marematuka. ['eomerpuss 11 Mepansik A.I'., Homuposckuii /1. A., Ilonskos B.M.,
non peaakuueit [ononsckoro B.E OOuiecTBO ¢ orpaHiyeHHON OTBETCTBEHHOCTHIO
«3narensckuit nentp BEHTAHA-T'PA®y; AkiinonepHoe o0I11ecTBoO
«3narenscTBo IIpocsemenue»



