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INOACHUTEJIBHAS 3AIIMCKA

["eomeTpust sBISETCS OAHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHusA, TaKk Kak o0O0ecrneurBaeT BO3MOXHOCTb M3YyYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOH HAMpPaBICHHOCTH W TMPEIMETOB T'YMaHWUTApHOTO IIHKIIA.
[TockoabKy JIOTHYECKOE MBILILIEHUE, (POpMUpYEMOE MPH U3YyUEHUH 00y4JarOUUMUCS
MOHATUHWHBIX OCHOB TE€OMETpPUH, MpPH J0KAa3aTeIhCTBE TEOPEM M TOCTPOCHHUH
[EMOYKH JIOTUYECKUX YTBEPKACHUN TIPU PEIICHUH T€OMETPUUECKHX 3a/1a4, YMEHHUE
BBIJIBUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO UCHOIB3YIOTCS MpH
peIlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a1ad.

[lenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEN 00yJaroIUXCs IpU U3Yy4EHUN
reOMEeTpUr, KakK COCTaBJIAIOIIEH IpeaMeTHoW obmactu «Marematuka U
nH(popMaTHKa» yepe3 odecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUS
Ooee ri1y0OKMX reOMETPUUECKUX 3HAHUN U IEUCTBUM, CIELM(PUUHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JUIS YCHEIIHOTO TPO(eCCHOHaIBLHOr0 00pa30BaHUs, CBSI3aHHOTO C
UCMOJIb30BaHUEM MATEMAaTHUKH.

[TpuopuTeTHBIMU 3aladyaMu Kypca T€OMETpPUM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSIONIMMH U YCUIIMBAIOIIUMHU Kypc 6a30BOTO YPOBHSI, SIBISIFOTCSI:

paclIMpeHne NpeCcTaBIeHUs] O TEOMETPUM KaK 4acTU MHUPOBOW KYJIbTYpPbI U
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPHH C OKPY)KAIOIIIM MHUPOM;

(dopMupoBaHuEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MaTEeMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX ONUCHIBATh U H3y4aTh
pa3HbIe ABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MOHITHIHOTO anmapara 1mo pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

dbopmupoBaHue  yMEHHS ~ BIaJe€Th  OCHOBHBIMH  TIOHATHSMH O
IPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHU CBOMCTBaMHM, 3HAHHE TEOPEM,
GopMyl U yMeHUE UX IPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIOCOOBI PELICHUS 3ajay;

dbopMupoBaHue yMEHUS paclo3HaBaTh Ha YEPTEKax, MOJAETSAX U B pEaIbHOM
MUPE MHOTOIPAaHHUKM M Tejla BpallleHUs, KOHCTPYHUPOBATh TI'€OMETPUUECKUE
MOJIENH;

(¢opMupoBaHUE MOHUMAHUS BO3MOXHOCTU aKCHOMATUYECKOTO MOCTPOECHHMS
MaTeMaTUYeCKUX Teopui, (HOpMHUpPOBAHHME MOHUMAHHUS POJIM AKCMOMATHUKH MpPU
MIPOBEACHUN PACCYKACHUN;

dbopMupoBaHuE yMEHUS BIaJeTh METOJAaMH JI0Ka3aTElIbCTB U AJITOPUTMOB
peleHus, yMEHUs UX MPUMEHSITh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHS B XOJI€
pellIeHUs] CTEPEOMETPUUYECKUX 3aJad U 3a7ad C IPAKTUYECKUM COACpKAHHEM,
(GopMUpoBaHUE TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IpU



000CHOBAaHMHM MAaTEMATUYECKUX YTBEPKIACHUHN U POJIM aKCHOMATUKH B MPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE © COBEPUICHCTBOBAHME WHTEIICKTYaJbHBIX M  TBOPYECKHX
CHocoOHOCTENW O0yJaroIMXcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIEI0BATENbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKU3HECHHBIX CUTYAIMSAX W MPH U3yYECHUU APYTUX
y4eOHBIX  MPEIMETOB, IMPOSBIECHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEATBHBIX CUTYallMid, HMCCIEIOBAHUS TOCTPOCHHBIX MOJEJICH,
WHTEPIPETAIIUHU TTOJIYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «nmaccax sBisroTcsi:  «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M KOOPAUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHSTUSIMIY, PEJICBAHTHBIMHU T'€OMETPUH Ha YTIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEpXaTelbHBIM JMHUSM Y4eOHOro Kypca, a
dopMUpOBaHUE  JIOTMUECKUX YMEHHMHA  paclpenensercs He TOJIbKO  II0
COJZIEpXKATENIbHBIM JIMHUSAM, HO U 10 rojgam odydenus. CoaepxaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaMm ocBoeHust denepanpHoil paboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIILHBIM BOIPOCAM 00yYarouecs
oOpaliajiucb ~ HEOAHOKPATHO. DTO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
r€OMETPUYCCKUMH MOHATUSIMU U HABBIKAMU TOCJICIOBATENBHO U MOCTYMATEIBHO, C
coOJIroIeHeM TMPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONINXCs, pacIIupsis U yriyomusis
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ychmoBus s auddepeHnManuu  O0Oy4eHHUsS, TMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4EHHE T€OMETPUH KaK COCTABIIIONIEH yueOHOro npeamera « MaTemMaTikay;

MOJITOTOBUTHh OOYYarOMIMXCS K MPOJOHKCHHUIO H3YyYCHHS MaTeMaTUKH C
yuétoM BbIOOpa Oynyimied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTb MEXIY
o01IUM U TTpo(PpecCHOHANIBHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHoro kypca «l'eomerpusn»» Ha yYriyOJEHHOM YpOBHE
orBoautcst 204 yaca: B 10 ximacce — 102 gaca (3 waca B Hegemo), B 11 xmacce — 102
yaca (3 Jaca B HefIeIN0).



COJEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B NMPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielibHble W CKpenuBarommecs npsimble. [IpU3HakW CKpelUBaIOIIUXCS
npsMbIX. [lapamienbHOCTh NPSIMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE: MapalieIbHbIE
IPSAMBIE B POCTPAHCTBE, MAPATIIENBHOCTh TPEX MPSAMBIX, APATIIENIBHOCTh IPSIMOI
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWICTBa MapajjIeNbHOTO MNpOeKTUpoBaHUs. IM300paxkeHue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IMPSAMBIMHU B IIPOCTpaHCTBE. [lapaienbHOCTh MIOCKOCTEN: MapajuieIbHbIE
IIJIOCKOCTH, CBOMCTBA napajjIeIbHbIX IJIOCKOCTEH. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYJIAPHOCT NPAMON U INIOCKOCTH: MEPIIEHAUKYJIIIPHBIE IIPSIMbIC B
MPOCTPAHCTBE, NPSMbBIE MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOW M IUIOCKOCTH, TEOpeMa O MpsIMOU
NEPIEHANKYIIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHHUE.
[lepnieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TIPOSKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKyasipHOCTD
IUIOCKOCTEU: MPU3HAK MEPHEHAUKYISAPHOCTUA ABYX IUIOCKOCTER. Teopema O TpEx
MIEPIICHAUKYJISPaX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, JUHEHNHBIN YroJl JIBYTPAHHOrO yriia. TpEXTrpaHHbIA U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa MJIOCKUX YTIIOB MHOTOTpaHHOro yria. CBOKMCTBA MIIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuKu

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yrompHas
Mpu3Ma, npsiMasi U HaKJIOHHAas MPU3Mbl, OOKOBasi ¥ MOJIHASL MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, mpsAMOYTrOJIbHBIN NTapayIeNenunes] U ero ceorMcTra. Kparuaimue
NyTH HAa TMOBEPXHOCTM MHOrorpaHHuika. Teopema Ounepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuga: n-yrojibHas nupamMujia, IpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa peéObep M OOKOBBIX TpaHEWd MPABWIBHOW MHUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAaHHUKH: TpPaBWIbHAS MNpU3Ma W MpaBUJIbHAS MHPAMUIA,



IIpaBUJIbHAS TPEYTOJIbHASI TUpaMUia ¥ IPaBWIIbHBIN TeTpasap, KyO. [Ipencrapnenue
O MPAaBWIbHBIX MHOI'OTPAHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JOuaroHaiv, YIJIbL.
[nomaas OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU MPSMON TPHU3MBI,
II0Ia/1b OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsIMOM TTpu3Mbl. [nomansb
OOKOBOW TOBEPXHOCTH U TMOBEPXHOCTU MPaBWIBHON NHUpaMUJIbl, TeOpemMa o
IJIOIIAM YCEYEHHON TUPAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  NPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B TPaBUJIbHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJenuIiela, CUMMETPUS NPABUIIBHBIX IPU3M, CUMMETpPHS MPABUIbHOU
MTAPAMU/IBI.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIC, COHAIIPABIICHHBIE W  IIPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBHS ¢ BEKTOPAMHU: CIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnokeHns BEKTOpoB. CBOICTBA YMHOKEHHUS BEKTOpa Ha YHUCIO.
IlonaTe KOMIUIaHApHBIE BEKTOpPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPa3lOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  IIpsAMoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOPA H
KOOpAMHATAMU TOYEK. YTOI MexIy Bekropamu. CKalgpHOE NPOU3BEIACHUE
BEKTOPOB.

11 KUIACC

Tesa Bpalenust

[ToHsATHS: IWIMHAPUYECKAs IOBEPXHOCTh, KOHHUYECKAs TOBEPXHOCTb,
cepuueckass MOBEPXHOCTb, oOpa3zyrome moBepxHocTel. Tema BpameHus:
[IJIMH/P, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxxenue chepsl
U TUTOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHus Ha
iockocTH. Pa3Béprka nnnmuapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
HOpsSMOYTOJIFHOTO Tapajvienienunesa M cieactBus u3 He€. OO0bEM mpsiMol U
HAKJIOHHOW TPU3MBI, MUJIMHIPA, TUpaMUabl 1 KoHyca. OOBEM IIapa U mapoBOTo
CeTrMEHTA.

KomOuHammu Ten BpamieHWss U MHOTOrpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHAP, OINHWCaHHAas OKoyo IwmHApa. [lepecedenue cdepbl u 1mapa ¢
iockocThio. Kacanme mapa m cdepsl miockocTio. [loHATHE MHOTOTrpaHHHKA,
OIMCAaHHOTO OKOJIO Cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAaHHUK WM TEJO
BpAIIICHUSI.



[nomanbk MOBEpPXHOCTU IWJIMHAPA, KOHYyCa, IUIOMIA/lb cepbl U e€ yacTeil.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue momgoOus, romoreTus. Pemienue 3amad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METO/OB.

[locTpoeHue ceueHnii MHOTOIPaHHUKOB U T€JI BPAIICHUs: CEYEHUs LIMJIMHpa
(mapayienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHUIO U MPOXOJAIIME Yepe3 BEPIINHY), CEUYEHUS 11apa, METObl TOCTPOEHUS
CEUEHMII: METOJ CJIEI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO MEpPEeHoca
CEKYILIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTBe. Onepannuu HaJ BEKTOpaMu. BEKTOpHOE yMHOXKEHHE
BeKTOpoB. (CBoiicTBa BEKTOPHOrOo yMHOXeHHUA. IIpsmoyronpHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopanHatel Bektopa. PaznokeHue BekTopa 1O
6a3ucy. KoopanHaTHO-BEeKTOPHBIA METOJ] MPY PELUICHUH T€OMETPUUECKHX 3a7au.

JIBU:KEeHMSI B IPOCTPAHCTBE

JBuxenust mpocTpancTBa. OtoOpakeHus. J[BKeHUsT U PaBEHCTBO (uUryp.
OOmme cBOWCTBAa NBWKCHHWA. Buabl [IBWKEHMIA: TapaUIebHBIA IMEPEHOC,
LHEHTpalbHAsl CHUMMETpPHS, 3€pKaJbHAs CHUMMETpPHUSA, IMOBOPOT BOKPYI MPSIMOM.
[TpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxkaanckoe BociMTaHue:

c(OpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULMK 00YHaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIICKOr0 00IIeCTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIMOHUPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHHUM, MPOLEAYD
rpaXJIaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHl M JIPYroe),  yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) naTpMoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON I'Pa’KJAHCKOW MJIEHTUYHOCTH, YBKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUICKHX MAaT€MaTUKOB U POCCUMCKOM MATEMaTUYECKOM IIIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JTOCTHUKEHUN HAYKU U AESITEIbHOCTHIO YUEHOTO, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHHE YCTOMYMBOrO OYAYyIIEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33J1a4, PEIICHHUM, PAaCCYXICHHH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pusnyeckoe BocUTaHME:

C(OPMUPOBAHHOCTh YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE€ NMHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyLY, OCO3HAaHUE LIEHHOCTU TPYNOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKol M €€ MPHIOKEHUSMH, YMEHHME COBEpLIaTb OCO3HAHHBIM BBIOOP
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MAaTreMaTHUYeCKOMY  OOpa3oBaHUI0 U



caMO00Opa30BaHUIO HA MPOTSHKEHWU BCEH JKWU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIPABIEHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIlel cpelibl, MIAaHUPOBAHWE TIIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MAaTEMaTHIECKOM
HAYKU Kak cepbl yernoBeuecKon AesTENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS IUBWIM3ALMU, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU U MaTEMaTHYECKON
KYJIbTYpOH KaK CPEICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEITEILHOCTh UHINBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEpPCAJbHbIC YUeOHBIE NeiHCTBUA

ba3oBrbie 1oruyeckue JeHCTBUS:

BBIBIIATD U XAPAaKTEPU30BATh CYLIECTBEHHBIE IIPU3HAKA MAaT€MaTUYECKUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUSAMH, (OPMYIUPOBATH
OTpe/eNIeHHs] OHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIPUHMMATh,  (OpMyaMpoBaTb W  MOpeoOpa3oBbIBATH  CYXKJEHUSA:
YTBEpAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, MpenaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IyKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENIBHO J10KA3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh APryMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHHSI U BHIBOIbI;

BbIOMpaTh CIOCO0 pemeHus ydyeOHOM 3ajauu (CpaBHUBATb HECKOJIBKO
BapHAHTOB PEIICHUS, BBIOMpaTh HauOo0JIee MOAXOASIINMA ¢ YHETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoBble ucciienoBare/bCKHe JCHCTBHA:



UCIIOJIb30BAaTh BOIPOCH KaK MCCIENOBATEIbCKUI HWHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOINEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, HWCCIEAOBaHUS, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BbBIJBUTaTh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh JACPUITUTH WH(DOpPMAIUY, JaHHBIX, HEOOXOMUMBIX I OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHGOPMAIIUIO PA3THIHBIX BUAOB U (hOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U
LEJIIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JAaBaTb IIOSICHEHUS II0 XOAYy PEUICHUS 3a]ayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3aladu, BbICKA3bIBaThb WJEH, HAIEICHHBIE Ha IIOUCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIAT PE3YIbTAThl PEMIECHUS 3aJa4d, DKCIIEPUMEHTA, UCCIEN0BAHMS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranmzanmus:



COCTaBJISITh IIJIaH, aJITOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOM  pedieKCuM  Kak  OCO3HaAHUS
COBEPIIAEMBIX JCHCTBUIA U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpollecca U pe3ysibTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHIMBUAYaJTbHOU
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHHS HECKOJIbKUX JIFOCH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH
CBOM JECHCTBHUS C APYTMMU YJI€HAMU KOMaH/Ibl, OEHUBATh KAU€CTBO CBOETO BKJIAJA
B OOmMMI TPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMMO/ICVICTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaronuics HayuYuTCs:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1a4;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSTHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSIMOU U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBI3aHHBIMU C MHOTOI'paHHUKAMMU;



e CBOOOJTHO pAacloO3HABaThb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TIpHU3Ma,
NUpaMu/a, NPSIMOYTOJIbHBIN Napaienenumnes, Kyo);

e KiIaccHU(PUIMPOBATH  MHOIOTPAHHHMKH,  BbIOMpas  OCHOBAaHMS IS
KJ1accu(puKaImy;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

e BBINOJHATD napajienbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOEKTUPOBaHKE (PUTYP HA IIIOCKOCTh, BHIIOJIHATH N300paxkeHus (Guryp Ha
IJIOCKOCTH;

e CTPOUTHb CEUEHMS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMUJIa), TEOMETPUUECKUX TEJ C TPUMEHEHUEM (PopMyT,;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYpBI;

e CBOOOIHO OINEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B ITIPOCTPAHCTBE;

e BBINOJIHATH JICUCTBHS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JI0KA3aTeJIbCTBO MaTEMaTHYECKUX OTHOLICHHH U
HaXO0XJACHUE TEOMETPUUECKUX BEJTMYHH, TPUMEHSSI U3BECTHBIE METOIbI TPU
PELICHNH MaTEMaTUYECKUX 3aJa4 IOBBIIICEHHOIO W BBICOKOIO YpPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOrpaMMHBIE CPEICTBA U  BJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPEOOPa30BbIBATH M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TOJNyYEHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATH pPEAJbHbIE CUTYallMd, NMPUMEHATh H3yYEHHBIE TOHATHS B
mpolecce IMOMCKa  pelIeHHs MaTeMaTH4ecKu  cHOopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTYyallMd Ha SI3bIKE T€OMETPUH,
MCCIIEIOBAaTh MOCTPOEHHBIE MOJENINA C MCIOJb30BAHUEM I€OMETPHUECKUX
HNOHATUNA M TEOpeM, ammapara aiareOpbl, pelmarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEIMYHH;

e HUMETh NpPEACTaBIEHUS 00 OCHOBHBIX JTalax pa3BUTUS I'€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa pa3BUTUS TEXHOJIOTUM.

K koniy 11 kiaacca oOydaronuics HayquTCs:



CBOOOZHO ONEPUPOBATh MOHSATUAMH, CBA3aHHBIMH C IMJIMHJIPUYECKOM,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrno3HaBaTh Tejla BpaileHus (IWIMHIAP, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACTOOKeHHE c(hephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
T€OMETPUYECKUX TEJ C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, cepa, BOUCAaHHAS B MHOTOTPAHHUK WJTU TEJO
BpalllCHMUS;

BBIUKCIISITH COOTHOIICHHSI MEXTy TIOIIAASIMU TTOBEPXHOCTEN U 00BEMaMHU
MOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAILlCHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (QUrypax, TMpPEeACTaBICHHYI0 Ha
YyepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3a71aBaTh MJIOCKOCTh YPaBHEHUEM B ICKAPTOBOW CUCTEME KOOPIUHAT;
pelIaTh TeOMETPUIESCKUE 3a7a9H Ha BEIYHCIICHUE YTTIOB MEXKITY MPSIMBIMH U
MJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B TIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a MPHU PEILICHUU;
CBOOOMHO OMEpUPOBATh TOHATHSIMH, CBS3aHHBIMU C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATh HW300paXCHUS MHOTOTPAHHUKOB W TEJI BpAIICHHS TIPH
MapajjieIbHOM  NEPEHOCE, LEHTPATbHOW CHMMETPHUM, 3€PKaIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB WM TEJ BPAMICHHUS: CCUCHHS ITUIMHIpPA
(mapamienbHO U MEePIEHIUKYISIPHO OCH), CEUeHHS] KOHYca (TapaJiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEI0B, METO[
BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

MPUMEHSATh TeoOMEeTpUuecKre (aKThl ISl PEIICHUS] CTEPEOMETPHUUECKUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMe;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAXO0XJECHUE TEOMETPUUYECKUX BEIIUYMH,;

MIPUMEHATh MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

MIPUMEHSATH MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBAThH
W OLICHMBATh pPEaJIbHbIE CUTYallMW, MNPUMEHSTh HM3YYCHHBIC TMOHSTHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA PELICHUs MaTeMaTH4YECKH
c(opMyTUPOBAHHONW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallud Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCITOIb30BAHUEM
rEeOMETPUYECKUX TOHATUH U TEOopeM, ammapara anreOppl, pelaTh
IPAKTUYECKUE 33aJa4d, CBS3AHHBIE C HAXOXKICHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n MporpaMMsbl Bcero Konrponbbie | - Mpaxtirieckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYriibl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B pocTpaHcTBE 12
3 HOBTOPGHH@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoasbnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
5 [ToBTOpEHUeE, 0606meH1:Ie u 15 1
CHCTEeMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tl
6 JIBM>KEeHUS 5 1
7 [ToBTOpEHUE, 0606meHI/UIe u 17 9
CHCTEeMAaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoTnbl

Jara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE ITpaBUJIa N300paKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalleIbHbIX
HpsAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsTHs cTepeoMeTpun: TOUKa, IpsAMasl,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuiia N300pakeHUsI Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX ITPSAMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsTus: nepecekaroyecs MIOCKOCTH,
nepecekarouecs npsaMas U II0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsTus: mepecekaronyecs MiIoCKOCTH,
nepeceKaronecs npsaMas 1 II0CKOCTb;
HOJYIIPOCTPAHCTBO

MHororpaHnHUKH, H300pakeHHe
MIPOCTEUIINX MPOCTPAaHCTBEHHBIX (PUTYP,
HECYILECTBYIOLIUX 0ObEKTOB

MHororpaHHUKH, H300pakxeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOTINX 00bEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBHIC
cnenctBus u3 HUX. CrrocoObl 3a/1aHus
MPSIMBIX U MJIOCKOCTEN B MMPOCTPAHCTBE.
O0603HaYeHUsI TPSAMBIX U IIJIOCKOCTEN

10

N300paxenne cedeHnii mupaMusl, Kyda
Y MIPU3MBI, KOTOPBIE MIPOXOJAT Yepe3 UX
pEbpa. N300pakeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTPOEHHBIX CEUEHUM
pa3HBIMHU [[BETAMU

11

N3006paxenne cedeHni mupaMusl, Kyoa
U TIPU3MBI, KOTOPbIE MIPOXOJAT Yepe3 Ux
pEbpa. N300pakeHue nmepecedeHust
MIOJIY4ECHHBIX IIJIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUECHUM
Pa3HBIMH [[BETAMHU

12

N3006paxeHne cedeHnii mupaMusl, Kyoa
U MIPU3MBI, KOTOpPBIE TPOXOJIAT Yepe3 X
pEbpa. N300pakeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUM
pa3HBIMU [[BETAMU

13

N300paxenne cedeHnit mupaMusl, Kyoa
U IIPU3MBI, KOTOpBIE IIPOXOIAT YEPE3 UX
pEbpa. N300pakeHue nmepecedeHust




ITOJIyYE€HHBIX IIJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUM
Pa3HBIMU IIBETAMHU

14

Merton ciiefoB A IOCTPOEHUS CedeHUI

15

Merton ciiesoB AJsl TOCTPOCHUS CeYeHHM.
CaoiicTBa nepeceyeHuil NpsMbIX U
IIJIOCKOCTEN

16

Merton cnenoB i1 HOCTPOEHUS CEYEHUM.
CBoiicTBa nepeceueHui MpsMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuennii B mupamuie, Kyoe
o TpéM ToukaMm Ha péOpax. Co3manue
BBIHOCHBIX YEPTEXKEH M 3aMKCh IIaroB
MTOCTPOCHUS

18

[Toctpoenue cedenuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepPTEXKEH U 3aMuCh I1aroB
MOCTPOCHUS

19

[TocTpoenune ceuennii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue cedenuit B mupamuze, Kyoe
no TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX UEpPTEXEH U 3aMKCh LIaroB
[IOCTPOEHUS




21

[ToTOpeHue mianumerpuu: Teopema o
MIPONOPIIMOHATIBHBIX OTpe3kax. [lomodue
TPCYroJILHUKOB

22

[ToBTOpenue muanumerpun: Teopema
Menenas. PacueTsl B cCUeHHIX Ha
BBIHOCHBIX UepTekax. MicTopust pa3BUTHS
MJITAHUMETPUH U CTEPEOMETPUH

23

KourponsHas padora "AKCHOMEI
p p
crepeomerpun. Ceuenus"

24

B3anMHoe pacronoxkeHue npsMbIX B
npoctpancTBe. CKpeluBaroumecs
npsimble. [Ipu3Haku ckpeluBarommxcs
npsameix. [lapannenbHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHHH U
€IMHCTBEHHOCTHU NPSIMON MapasuleTbHON
JTAHHOU MPSMOM, TPOXOSIIEH yepe3
TOYKY IPOCTPAHCTBA U HE JIeXkKalllel Ha
JaHHOM npsMoH. JIlemma o nepeceyeHun
MapauIeIbHBIX MPAMBIX IIIOCKOCTBIO

26

[TapaniensHOCTH Tpex NpsAMbIX. Teopema
0 Tp€X mapajuie’bHbIX NpsAMbIX. Teopema
0 CKPEIIMBAIOIINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaJIETbHOr O
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napayuiesbHOW NPOEKINH




28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPaBJIEHHBIMHU CTOPOHAMM. YTOJI
MEX]y IPSIMBIMU

29

3aja9u Ha TOKA3aTEILCTBO U
HCCIICHOBAHNUE, CBI3aHHBIC C
PACITOJIOKCHUEM IIPSAMBIX B
MPOCTPAHCTBE

30

[TonsTHSA: MapaIeIbHOCTh IPAMOU U
IIJIOCKOCTH B IpocTpaHcTse. [Ipusnak
MapajuIeIbHOCTH MPSIMOM U TNIOCKOCTH.
CBolicTBa MapajuIeIbHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eoMerpuyeckue 3a/1auu Ha BHIYUCIICHUC
Y J0Ka3aTeIbCTBO, CBS3aHHBIC C
MapajuieIbHOCTBIO IPSMBIX U
TJTIOCKOCTEH B TPOCTPAHCTBE

32

[TocTpoenue ceueHus, IpOXOAAILErO
yepes JaHHYIO NIPSAMYIO Ha YEPTEkKE U
NapajuIeaIbHOr 0 Ipyroy npsimoi. Pacuér
OTHOLICHUI

33

[TapaniensHas MpoeKus, IPUMEHEHHE
JUISL IOCTPOEHUS CeUeHUl Kyba u
napasenenunena. CBoicTea
napasuiesenunea U Npu3Msl

34

[MapannensHble mockocty. IIpusHaku
HapajIesIbHOCTH JBYX INIOCKOCTEN

35

Teopema o mapajuieaTbHOCTU U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAILIEH Yepe3 TOUKY, HE




MPUHAIEKAIIYIO TaHHOMW MIOCKOCTH U
CJIEICTBUS U3 HEE

36

CBolicTBa nmapasuienbHbIX INIOCKOCTEH: O
MapajuIeIbHOCTHU MPSIMBIX ITepeceyeHus
MIpU NIepecedeHH BYX MapaulebHbIX
IIOCKOCTEN TPEThEM

37

CaoiicTBa napaienbHbIX III0CKOCTEH:
00 oTpe3Kax napajuieibHbIX PSIMBIX,
3aKIF0YEHHBIX MEXAY NTapajuIeIbHbIMU
IJIOCKOCTSAMM; O IIEPECEYEHUH NIPSIMOiL C
JBYMS IIapAJUIEIbHBIMU IIOCKOCTSMU

38

[ToBTOpenue: Teopema Iudaropa Ha
MJIOCKOCTHU

39

[ToBTOpEHUE: TPUT OHOMETPHUS
MPSMOYTOJIBHOTO TPEYT OJIbHUKA

40

CBoiicTBa Ky0a ¥ IPSIMOYTOJIbHOTO
napaJjuiesaenunena

41

Brruncnenue qMH OTpe3KoB B KyOe U
MIPSIMOYT OJIBHOM IapalIeIIeUIene

42

IlepneH UK YyIIpHOCTE IPAMON U
iockoctu. [Tpu3nak
NEPIEeHIUKYJIIPHOCTH MIPSIMON U
IJI0CKOCTU

43

[lepnenaAMKyIAPHOCTD IPSIMON U
mockoctu. [Ipu3Hak
MIEPIEHANKYIJIIPHOCTH IPSIMON U
IJIOCKOCTH




Teopema o CylIeCTBOBaHUH U
€/IMHCTBEHHOCTH HPSIMOM, TPOXOASIIEH

44 4yepe3 TOUKY IPOCTPAaHCTBA U
NIEPIEHANKYJIAPHON K IIJIOCKOCTH

45 [InockocTy U nepreHIuKyIIpHble UM
MpsIMbI€ B MHOT'OI'paHHUKaX

46 [InockocTy U neprneHIuKyIIpHble UM
IpsIMbI€ B MHOT'OI'paHHHUKaX
[lepnieHnuKyJIAp 1 HAKJIIOHHASL.

47 ITocTpoeHue nepneHauKyJsipa U3 TOUKU
Ha NPSAMYIO
[lepnenavKynsp ¥ HAKJIIOHHAS.

48 [TocTpoenue nepneHanKysipa U3 TOUKU
Ha IpAMYIO

49 Teopema o TpEX MepreHIUKyIsIpax
(mpsimast 1 0O paTHas)

50 Teopema o TpEX MepreHIUKyIsIpax
(mpsimast 1 0OpaTHas)

51 Yron Mexy CKpemMBarOIMMUCS
IPSAMBIMU
[Touck nepneHAuKyYJISIPHBIX NPSAMBIX C

52 MIOMOUIbIO MEPIEHAUKYISAPHBIX
IIJIOCKOCTEN

53 OpToroHajibHO€ MPOESKTUPOBAHUE
[Toctpoenue ceuenuit Kyda, mpuU3MBbl,

54 MPaBUJIbHOM MUPAMUJIBI C TOMOIIBIO

OpPTOTrOHAJIbHOW MPOEKLIUH




95

[Toctpoenue ceuenuit Kyda, mpuU3MBbl,
MPaBUJILHOM MU PAMUIBI C TOMOIIIBIO
OpTOTOHAJIHHOW MPOEKIINU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEIBHO II0cKOCTH. [Timockoctn
CUMMETpPHiIl B MHOT OTpaHHUKaX

57

[Ipu3Hak neprneHauKyJIIpPHOCTH IPAMOU
U IUIOCKOCTH KaK CJIEICTBUE CHMMETPHUH

58

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacyér
paccTosIHUM OT TOYKH J10 MIOCKOCTH

59

[IpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKH J10 MIOCKOCTH

60

Crioco0ObI Oy CTHTH MEPHEHINKYIISPHL:
CUMMETpPHS, CIIBUT TOUKH I10
MapauieabHON TPSIMON

61

CrBur 1o HenapasieIbHON IPSIMOH,
WM3MEHEHUE PacCTOSHUN

62

KonTtponbshas pabora "B3aumuoe
pacronoxeHue MpsIMbIX U MJIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHHKE: Yroyl MeXay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHUE: YTOJI MEXKTY
CKPEIIMBAOIIMMUCS PSIMBIMU B
MPOCTPAHCTBE




65

['eomeTpuyeckne MeTOAbl BEIYUCICHUS
yIijla MEXY IPSIMBIMU B
MHOI'OTpaHHHUKAaxX

66

JIByrpanHsbIil yros. CBOMCTBO JMHEHHBIX
YIJ10B JBYTPAHHOIO yIJia

67

[IepnenavKyIspHBIE IIIOCKOCTH.
CBoiicTBa B3aUMHO IE€PIEHIUKYIISIPHBIX
IJIOCKOCTEHN

68

[Ipu3Hak nepreHIuKyJJIspHOCTH
TTIOCKOCTEN; TEOpeEMa O MPSIMOU
nepeceueHus IByX IIOCKOCTEN
NEepIEeHIUKYJIIPHBIX TPEThEH MIIOCKOCTU

69

[IpsimoyronbHbI napasenenunesn; Kyo;
HU3MEPEHNUs, CBOMCTBA MPAMOYIOJIBHOIO
napajulesenunena

70

TeopeMa 0 InaroHalim nmpsMoyroJibHOro
napajuiejacnuneaa u CJICcaCcTBucC nu3 Heé

71

CTCpGOMeTpI/I‘IeCKI/Ie W IPUKIIA/THBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCoIOKCHUEM NPSAMBIX U IJIOCKOCTU

72

HOBTOpeHI/Iei CKPCIIMBAOIIUCCA
IIpsAMBIC, ITapaJlJICIIbHBIC IIJIOCKOCTH B
CTaHJapPTHBIX MHOT'OI'PAaHHHUKAX

73

[Tapa mapanienbHbIX INIOCKOCTEN Ha
CKPEILMBAOLINXCS IPSIMBIX, PACCTOSHUE
MEX]ly CKPELIUBAIOLIMMHUCS MPSIMBIMH B
MIPOCTBIX CUTYaIHsIX




74

PaccrositHue oT TOYKHM 10 TIIOCKOCTH,
paccTosiHue OT MPSIMOU 10 TIOCKOCTH

75

Brruucnenne paccTosHUN MEXIY
CKPEIIMBAOIIUMUCS MPIMBIMU C
ITOMOILBIO NTEPIEHAUKYIISPHOU
IIJIOCKOCTH

76

TpéxrpaHHbIN yroi, HepaBEHCTBA JUIS
TPEXIPaHHBIX yIioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUIsl TPEXTPAHHOIO yria

77

DneMeHThl chepruuecKoil TEOMETPUH:
reojie3nuecKre TMHUHU Ha 3eMiie

78

KonTtponwsnas padora "Yrisl u
paccrostHus"

79

Cucrematu3zanus 3HaHUH
"MHOrorpaHHUK U €ro 3JeMEeHTHI"

80

IIupamuna. Bunae! nupamun. I[paBusnbHas
nupamMuaa

81

[Ipusma. [IpsimMast u HaKJIOHHAS IPU3MBIL.
IIpaBuibHas nmpusma

82

[Ipsimoit mapasuienenumnen,
MPSIMOYTOJIbHBIH Mapasuienenumnen, Kyo

83

BeinykJipie MHOTOrpaHHuKHU. Teopema
Diinepa

84

Boinykiibie MHOrorpannuku. Teopema
Oinepa. [IpaBuibHbBIE 1
MOJTyTIpaBUJIbHBIE MHOT' OTPaHHUKH

85

Kontponsnas padora "MHororpanHuku"




Ilonsarue BCKTOpA Ha IJIOCKOCTH U B

86 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Paznoctb BEeKTOpOB 1
89 [IpaBuso mapamienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BexTopa mo 6a3ucy Tpéx
91 BEKTOPOB, HE JISKAITUX B OJTHOU 1
IJIOCKOCTH
92 CkansipHOE ITPOU3BEICHUE 1
93 Brruncnenue yria Mexxay BEKTOpamH B 1
MIPOCTPAHCTBE
94 [Ipocreiimune 3a1a4n ¢ BEKTOpaMu 1
95 [Ipocrelimme 3aga4u ¢ BEKTOpaMHu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocrelimme 3aga4u ¢ BEKTOpaMHu 1
98 O06o01mIeHre ¥ cHCTeMaTH3aIus 3HAHUH 1
99 O06o0meHne u cucTeMaTH3aIys 3HaHu| 1
100 Hrorosast KoHTposIbHAS paboTa 1
101 Nrorosas koHTposbHas paboTta 1
102 O0001Ie e U cucTeMaTu3anys 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KVIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
IToBTOopenune temsl "KoopanHaTs!
1 BEKTOPA Ha TJIOCKOCTH U B 1
npocTpaHcTBe"
) IToBTOpenue tems! "CkaysipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue tembl "Briuncnenue yria 1
MEXy BEKTOpaMH B IpocTpaHcTBe"
4 IToBTOpeHne TemMbl "Y paBHEHHE NIPSAMOMH, 1
MpoxXoAsIel yepes JiBe TOUKHu"
5 VYpaBHEHHUE NII0CKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
5 YpaBHEHHU € TIIIOCKOCTH, HOPMAJIb, 1
yYpaBHEHHE IJIOCKOCTH B OTpe3Kax
7 BekTopHoe npousBeneHune 1
8 JIuneiiHble HEPABEHCTBA, JIMHEHHOE 1
IpOrpaMMHpPOBaHNE
9 JIuHeliHbIe HEpABEHCTBA, TUHEWHOE 1
MIPOrpaMMHPOBAHUE
10 AHaJIUTHYECKHE METO/BI pacuéra yria 1
MEX1y IPSIMBIMH B MHOTOT PAHHHKAX
1 AHanMTUYECKUE METO/IbI pacuéra yria 1

MCKAY IIJIOCKOCTAMH B MHOT'OI'PAHHUKAX




dopmyiia pacCTOSIHUA OT TOYKH 10

12 IUIOCKOCTH B KOOpAMHATAX

13 HaxoxxaeHue paccTosHUN OT TOYKH 70
MJIOCKOCTHU B KyOe

14 Haxoxzaenue pacCTOsSHUN OT TOYKH 10
IJIOCKOCTH B IPaBUJIBHOM NUpaMuae

15 KontponeHas pabora "AHanmuTuueckas
reomeTpus"

16 CedeHHst MHOT OTpaHHHUKOB:
CTaHJAapPTHbIE MHOI'OI' PAHHUKH

17 CeueHust MHOIOTPaHHUKOB: METO/]
CIIe/10B
CeueHust MHOT OTpaHHHUKOB:

18 CTaHJAPTHBIE [JIOCKOCTH, IIepecedeHust
HPSIMBIX U MJIOCKOCTEN

19 [TapannenbHble IPAMbIE U IJIOCKOCTH:
napajuieIbHbIEe CEUECHUS

20 [TapannenbHbIe TPIMbIE U MTIIOCKOCTH:
pacu€r OTHOIICHU I
[TapannenbHble IPSIMbIE U IIJIOCKOCTH:

21 YTJIBI MEXKTY CKPEIIMBAIOIIUMUCS
IPSIMBIMU
[TeprienaAuKyIApHBIE TPIMbIE U

99 IUIOCKOCTHU: CTaHAAPTHBIE apbl

MEePHEHIUKYJISIPHBIX TIJIOCKOCTEN U
MPSIMBIX, CHAMMETPUHU MHOTOI'PAHHUKOB




23

IlepnieniuKyIIsIpHBIE IPAMBIE U
IIJIOCKOCTU: TEOPEMA O TPEX
MEPIICHIUKYJIAPax

24

IlepnenaukysipHbIE IPAMBIE U
MJIOCKOCTHU: BBIYMCJICHUS IJIUH B
MHOT'OI'paHHHUKaX

25

[ToBTOpeHnue: muomaau
MHOTOYTOJIbHUKOB, (hOPMYJIBI JIJIsI
JIoAAe, CooOpaXkeHus moao0us

26

[ToBTOpEHHME: TIOIIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI JJIst
IJIOMIAACH, COOOpaXKEHUs MOT00us

27

IToBTOpEHueE: mIomanu
MHOT'OYTOJIbHUKOB, (hOpMYJIbI 1S5
MJI0MAAeH, COOOpaXKeHUs MOT00us

28

[Imomany ceueHnii MHOrOTpaHHUKOB:
IJIOIA/IA TIOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, cOOOpakeHus mo100us

29

[Imomanyu ceueHnii MHOrOrpaHHUKOB:
MJIOIIAAN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, cOOOpaskeHus mo1o0us

30

KonTpomnbHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTI'OTPaHHHUKOB"

31

O6bém Tena. O0beM NPIMOYTOJIBHOT O
napasulesenumnesna

32

3amaum 06 ynBoeHUH Ky0a, o
KBaJIpaType Ky0a; 0 TPUCEKIIMH yTia




33

CrepeoMerpruuecKkue 3a1a4u, CBA3aHHbIE
¢ 00BEMOM IPSIMOYT OJILHOT'O
napasuieNenumnena

34

[TpuknanHbie 3a1a4u, CB3aHHBIC C
BBIYHCIIEHHEM 00bEMA MPSIMOYTOIHLHOTO
napajuiesenunena

35

O0bEM MpAMOI PU3MBbI

36

Crepeomerpuyeckue 3a/1auu, CBA3aHHbIE
C BBIUHCIIEHUEM 00bEMOB TIPSMOI
MIPU3MBI

37

[Tpukamable 3a1a49H, CBI3aHHBIE C
00BEMOM IPSIMOM PU3MBI

38

Brruucienne 00bEMOB TEJI ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOM MPU3MBbI

39

Brraucienne 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uarerpana. O0bEM
MUPaMUIbI

40

®opmyna 00bEMa MUpaMUABI.
OTHo1IeHNe 00BEMOB TUPaMUL C
00IIUM yTJIOM

41

dopmyna 00bEMa MUpaMUAbIL.
OTtHO1IeHNEe 00HEMOB ITUPAMH]L C
O0IIUM yTJIOM

42

CrepeoMmerpruyeckue 3a/1auu, CBsI3aHHbIE
¢ 00BbEMaMU HAKJIIOHHOW MPU3MBI

43

CrepeoMerpruueckue 3a1a4u, CBI3aHHbIE
¢ 00BEMaMu TUPaMUIbI




[Tpuknannasie 3anaun o TeMe "OO0bEMBI

44 Ten", cBsI3aHHBIE ¢ 00HEMOM HAKJIOHHOH
MIPU3MBbI

45 [Tpuknannaseie 3anaun o TeMe "OO0bEMBI
Ten", cBsI3aHHBIE C 00BEMOM ITUPAMMUIBI

46 ITpumenenue 00bEMOB. Beuncnenue
PacCTOSIHUS 10 TIIOCKOCTH

47 KonTpomnpHas padora "O0béM
MHOTOrpaHHHUKA"
Hunuaapruyeckasi TOBEPXHOCTD,

48 00pa3yroIu e HITHHIPAYECKOM
MTOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBoi HUIAHADP.
[1nomaas MOBEpXHOCTH LIMIIMH]IpA

50 Konunueckas moBepxHOCTh, 00pa3yromme
KOHMYECKOHM noBepxHocTH. KoHyc

51 Ceuenue KoHyca MIOCKOCTHIO,
napajuieIbHON MITOCKOCTH OCHOBAHMS

52 VYceuénnslii konyc. M3obpaxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOW MOBEPXHOCTH U
MIOJIHOM TIOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOM MOBEPXHOCTU U
IIOJIHOM TIOBEPXHOCTH KOHYCa
Crepeomerpuyeckue 3a/1a4u Ha

55 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,

MOCTPOCHUEM CEUEHUM ITUITUH/IPA,
KOHYyCa




56

CrepeoMerpruyecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
MOCTPOCHUEM CEUEHUM ITUITUH/IPA,
KOHYCa

57

HpI/IKJ'Ia)IHI)Ie 3aa4H, CBA3aHHBIC C
MUJIMHIPOM

58

HpI/IKJIa,HHBIe 3aJa4l, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cgepsl u mapa ¢
ockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
mwiockocTho. Kacanue mapa u cdepsr
TUIOCKOCTHI0. Bu u n3o0paxenue mapa

62

VYpasuenue chepsi. [Inomans chepor u
e€ yacren

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO Cepoil U mapom,
MIOCTPOEHUEM UX CEUEHUH TIOCKOCTbHIO

65

CrepeomeTpudeckue 3a1a4u Ha
JI0Ka3aTEeNbCTBO U BHIYHCIICHHE,
CBSI3aHHBIE CO CEpoil U mapom,
MOCTPOCHUEM HX CEUEHUH TIOCKOCTHIO

66

[Ipuknannbie 3aa4u, CBA3aHHbBIE CO
cdepoii u mapom




IToBTOpEHNE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHHS B OKPYKHOCTH,
CTaHJaPTHBIE TOA00M ST

68 Paznmmunbie KoMOMHAIIMY TENT BpaIlieHUs
Y MHOTOTPaHHUKOB

69 3anaum no Teme "Tena 1 TOBEPXHOCTU
BpanieHus"

70 3agauu o teme "Tena u moBEpXHOCTH
BpaleHus"

71 KonTponbsnas pabora "Temna u
IIOBEPXHOCTH BpallleHus "

79 O6bém mmmHapa. Teopema 06 00bEMe
MPSIMOTO IUJIMHJIpA
Brrunciaenne 005EMOB TEJI C IIOMOIIBIO

73 onpenenéHHoro uarerpana. O0béM
KOHYyCa

74 ITnomaan OOKOBOM U MOJHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTpruyecKue 3a/1auu, CBSI3aHHBIE

75 C BBIUKCIIEHUEM 00bEMOB LIUJIMH]IPA,
KOHYCa

76 [Tpuknaaueie 3amaaun o TeMe "O0BEMBI
Y TIJIOIIA/IM TIOBEpPXHOCTEH Ten"
O0BEM mapa 1 MIapoBOroO CEKTOPA.

77 Teopema 00 00béme mmapa. [1nomans

chepsl. CTepeoMeTprUIeCcKue 3a1a4H,
CBSI3aHHEBIE C BEIYKCIEHHEM 00BEMOB




11apa, IapoBOro CErMeHTa U IIapoBOT0
CeKTopa

78

[Tpuknannasie 3axaun mo TeMe "O0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
momanpio chepsl. COOTHOIICHHS
MEXTy TUIOIAIMU TTOBEPXHOCTEH 1
00BEMaMU MOLOOHBIX TET

79

[TonobubIE TENa B IPOCTPAHCTBE.
N3menenune o0bEma mpu mogo0uu.
CrepeoMerpruuecKue 3a1a4M, CBI3aHHbIE
C BBIUKCIIEHUEM 00BbEMOB TEl U
IJIOIIA/Ie TTOBEPXHOCTEN

80

KonTpomnbHas padora "Ilnomaam
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX Te"

81

JIBM>KEHUs TPOCTPAHCTBA.
OTtoOpakenus. J|BI>KeHHS U paBEHCTBO
¢uryp. Ob1mmue cBoiicTBa ABMKEHUN

82

Buer aBv>KeHU: TapauieIbHbIN
MIEPEHOC, IIEHTpalbHasi CHMMETPH S,
3epKaJibHAs CUMMETPHSI, TOBOPOT
BOKPYT MPSIMOU

83

[IpeobpazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3aJa4u Ha
MNMPUMCHCHUC IBHUIKCHUA

85

KonTponbHas padora "BekTopsl B
pocTpaHcTBe"




86

O6o61maro1ee nopropenue 11 nonaruit
1 METO0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3allUsI 3HAHUM:
"[lapamienbHOCTh MPSIMBIX U
MJIOCKOCTEN B MpOCTpaHcTBe"

87

O6ob6marotiee nopropenue 11 monaruit
U MeTo/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTU3alLlUsl 3HaHUM:
"BekTopsl B mpocTpaHcTBe"

88

O6ob6maroiee nopropenue 11 nonaruit
U METO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINsI 3HAHWI:
"BekTopsl B IpocTpaHCTBE"

89

O6o6mmaromee nmopropenue 11 nmoHsatui
1 MeToJI0B Kypca reomerpuu 10-11
KIIACCOB, CHCTeMAaTH3alNs 3HAHWH:
"O6beM MHOrorpaHHHuKa"

90

Ob6o0matomee nopropenue 11 monsaTuii
U METO/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aLUs 3HAHMIA:
"O6beM MHOrorpaHHuKa"

91

Oo6o6maromee nopropenue 11 nmoHsaTui
1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CMCTEMATH3AaLIMs 3HAHUMH:
"TTnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIx Ten"

92

O6ob6marotiee nopropenue 11 monaruit
U MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlis 3HAHUH




"[Tnomanyu MOBEPXHOCTH U 00BEMBI
KpyIJibIx Ten"

93

Htoroas KOHTpoJbHas paboTa

94

HroroBast KoHTposIbHAS paboTa

95

[ToBTOpEeHuUe, 00600IICHNE 1
CUCTEMAaTH3AINS 3HAHHH

96

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

97

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAayKHU U €€ pOoJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

98

Ucropus pa3BuTHs CTEPEOMETPUU KaAK
HAYKHU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBEOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTHii

100

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BuTHs CTEpEOMETPUN KaK
HayKH U €€ poJib B pa3BUTHHU




COBPEMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

Ucropus pa3BuTHs CTEPEOMETPUH KaAK
HAYKHU U €€ pOJib B Pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOT U
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
NMpoBePsIEMOTO .
00pa3oBaTeIbHOI MPOrpaMMbI CpeHEro o001Iero 0opa3oBaHus
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMH: TOYKA, IPSIMasi, IOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUN U CIEICTBUS U3 HHUX TPU PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHIATHSIMH: TapaIeIbHOCTh M IEPHEHAUKYISIPHOCTD
' HPSMBIX U TJIOCKOCTEN
74 KnaccuduimpoBaTh B3aUMHOE PACIIOJNIOKECHUE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBath MOHATUSMU: JABYTPAHHBIA YrOJl, TpaHd JBYTPaHHOTO yrIa,
7.5 peOpo ABYrpaHHOTO YIJia, TMHEWHBIH yroll ABYTPAHHOIO yIiia, TpaaycHas
Mepa ABYT'PaHHOTO YIJia
76 OnepupoBarh MOHSATHSMHU: MHOTOTPAHHHK, BBITYKJBIA W HEBBITYKIIBIH
' MHOT'OI'PaHHUK, YJIEMEHTHI MHOTOI'PaHHUKA, TPABHILHBIA MHOTOTPAHHHIK
77 Pacrmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (ITMpaMHJa, MPHU3MA,
' MPSIMOYT OJILHBIN TIapaJiIesIenuIes, Kyo)
KnaccupummpoBaTh  MHOTOIPaHHHUKH, BBIOMpas  OCHOBaHUS IS
78 KIaccupukanuu  (BBIMYKJIbIE W HEBBINYKJBIE  MHOTOTPAaHHUKH,
' NpaBWILHBIE MHOTOTPDAaHHUKH, TIPSIMBIE W  HAKIOHHBIE TPU3MBI,
napauiesIenumne/ibl)
79 OnepupoBatb MOHATUSIMHU: CeKyIas MJI0CKOCTD, ceueHue
' MHOT'OTPaHHUKOB
210 OOBSCHAT, NPUHIUNBI TOCTPOCHUS CEUCHHH  MHOTOTPAHHHUKOB,
' HCIIOJB3YsT METOJI CIICIOB
CTpouTh ceueHHs MHOTOIPAaHHHUKOB METOJOM CJIEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TIJIOCKHE YEPTESIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYD:
BU/J| CBEpPXY, COOKY, CHU3Y
Perrate 3aaun Ha HaAXOXKJEHUE MEOMETPUYCCKUX BEJIMYUH 110 00pasiam
WIA aNropuTMaM, MPHUMEHSSI W3BECTHBIC AHAIMTHYCCKAC METOIBI IPH
7.12 pElIEHUH CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJady Ha BBIYUCICHUE
pacCcTOSTHUI MEXIy ABYMS TOYKAMHU, OT TOYKH JO MPSAMOM, OT TOYKHIO
TUTOCKOCTHU, MEXK/Ty CKPEIIMBAIOLIIMICS MIPSIMBIMU
713 Perrate 3aaun Ha HaAXOXKJEHUE T€OMETPUICCKHX BEJIMUYMH 10 o0pasiam

UK aJIroputMam, HNPUMEHASA HU3BCCTHBIC AHAJIUTUYCCKUE MCTOJbI ITpU




PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHWX 3a/1a4 Ha BBIYMCIICHHUE YIJIOB
MEXAY CKPEIIMBAIOUIMMUCS NPSIMBIMU, MEXKIY NPAMOA U IUIOCKOCTBIO,
MEXIY IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Bbuncnsate 00bEMBI M IUIOINAJM TMOBEPXHOCTEH MHOIOrpaHHHUKOB
(mpusma, nupamuia) ¢ IpUMEHEHUEM (OpPMYJl, BBIUUCIISATH COOTHOLIEHUS

714 MEXTY TIOTIAISIMH MOBEPXHOCTEH, 00BEMaMu OT00HBIX
MHOT'OTPaHHHUKOB
715 OnepupoBarth NMOHIATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh H
' TUIOCKOCTh CHMMETPHUH, IICHTP, OCh U IIOCKOCTh CAMMETPUU (QUTYPBI
W3Bnekats, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh WH(GOPMALHIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MPEACTaBICHHYIO Ha
YyepTexax U puCyHKax
[MpumensTe reoMmerpuueckrue (aKTHl JIJIST PEIICHHS CTEPEOMETPUIECKUX
7.17 3a7a4, MOPEAIOJararliiX HECKOJbKO IIAroB PEUICHUs, €CJIH YCIIOBHUS
PUMEHEHUS 3a/1aHbI B IBHOU (popme
718 [IpumeHsTh mpocTeiilie MNporpaMMHBIE CpPEACTBA W 3JIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3aa4
219 [MpuBOIUTE TIPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[TpuMeHsITh TOTyYCHHBIC 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh peabHbIE
CUTYaIlUH U MPUMEHSTH U3YICHHBIC TOHSATHS B TIPOIECCE TIOMCKA PEIICHIS
MaTeMaTH4YeCKu  CHOPMYJIMPOBAHHOH  MPOOJIEMBI,  MOJCIUPOBATH
7.20 peanbHble CUTyallMM Ha S3bIKE I'€OMETPUHU, MCCIEN0BATh MOCTPOCHHBIE
MOJIEJI! C UCIIOJIh30BAaHUEM I'€OMETPUUCCKUX IMIOHSATHI U TEOpEM, ammapara
anreOppl, pemiath NMPaKTHUYECKUE 3a/add, CBS3aHHBIC C HAXOXKJICHUEM
TFEOMETPUYCCKUX BEIIUMINH
11 KUIIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yabTAThI 0CBOECHHS OCHOBHOI
NMpoBepPsIEeMOro .
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yiabTara
6 I'eomerpus
OnepupoBaTh MOHITHIMHE: IHJIMHAPHICCKAS TTOBEPXHOCTh, 00pa3yIOIIue
6.1 [WIAHIPAYECKON TIOBEPXHOCTH, IMHJIMHAP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH
6.2 Pacno3naBath Tena BpamieHus (UINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTYYEHUSI TEJT BpallleHUs
6.4 KiaccuduimmpoBath B3aMMHOE PacoOIOKEHHE CPEPhI U MIIOCKOCTH




6.5

OnepupoBarTh MOHATHSAMM: IIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOH, OCHOBAaHHUE IIAPOBOIO CJOs, BBICOTA
I1apOBOI'0 CJI0s, IIAPOBOM CEKTOP

6.6

Berauciate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeJ BpalleHUs,
TEOMETPUYECKUX TeJl C MPUMEHEHUEM (popmy

6.7

OnepupoBarh TOHITHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
OIHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOT'OTPAaHHUK WM TEJO
BpaILCHUS

6.8

BBIYUCIATh COOTHOIICHHS MEXTY IIOIIAISIMH TTIOBEPXHOCTEH U 00bEMaMu
MMOTOOHBIX TE

6.9

N3o0paxkaTh n3ydaemble (GUTYpbl OT PYKH M C NMPUMEHEHHEM HPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB

6.10

BbIMONHATH (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX
00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHH3Yy; CTPOHTH CEUEHHUS Tel
BpalleHus

6.11

W3Bnekatp, MHTEpHpETUpPOBATh U MPEOOpPa3OBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPEICTABICHHYIO Ha
YepTekKax U pUCyHKaxX

6.12

[IpumensTe reomerpuueckue (HaKThl AT PEIICHHS] CTEPEOMETPHYECKHUX
3a/a4, OPEAIOJIAraliiX HECKOJbKO IAroB pPEIICHUs, €CIU YCIOBUSA
NpPUMEHEHUS 3aJ]aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B POCTPAHCTBE

6.14

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CJIOXKCHUA BeKTOPOB, BBIYUTAHUS BeKTOPOB nu
YMHO)KCHI/ISI BCKTOpa Ha 4YHuCIIO, O6’B$[CH$ITI), KakKuMHu CBOI‘/'ICTBaMI/I OHHU
o0agaroT

6.15

[IpuMmensATs paBUIIO NMapajUIeICUIe A IIPU CII0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MNOHATHAMU: JOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, KOOPJAHMHATBI BCKTOPA,
yro MCKIAY BCKTOpaMu, CKaJIIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxonute cymMMy BEKTOPOB M IIPOHM3BEIEHUE BEKTOPA HA YMCIIO, YrOJl
MEXJy BEKTOPAaMH, CKaJSIPHOE MPOMU3BEIECHUE, PAaCKJIAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aﬂaBaTB IIJIOCKOCTb YPABHCHHEM B I[eKapTOBOI‘/’I CUCTEMC KOOPAHUHAT

6.19

Pematn HpOCTCfIHIHe TCOMETPHUYCCKHUEC 3ala4r Ha IPUMCEHEHNUE BEKTOPHO-
KOOpAMHATHOI'0O METOAA

6.20

Pematsn 3aJadu Ha J0Ka3aTCIbCTBO MATCMAaTHYCCKHX OTHOIIIEHUN U
HaxXO0XJACHHUE I'COMCTPUUCCKUX BCIIMYUH 110 o6pa3uaM HJIM aJIropuTMam,
IMPUMCHS A HU3BCCTHBIC METO/bI npu pEeICHUN CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aJla4d




6.21

[Ipumenars mnpocrelnme NOpOrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3a4au

6.22

[IpuBoauTH NpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOIE U
JKWU3HM, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE

6.23

[IpuMeHSATh MOJlydeHHbIE 3HAaHUSI HAa MIPAKTUKE: aHATU3UPOBATH PEabHBIE
CUTYyallH U IPUMEHATH U3yUYEHHBIE IIOHATHUS B IPOLIECCE MIOUCKA PELIEHUS
MaTeMaTU4YeCKd  CHOPMYJIMPOBAHHOH  MPOOIEMBI,  MOJCIHPOBATH
peanbHble CUTyallMd Ha SI3bIKE T'€OMETPUH, HCCIENOBATh MOCTPOCHHBIE
MOJIENH C UCIIOJIb30BAHUEM F'€OMETPUY ECKUX MOHATUI U TEOPEM, armnapara
anreOpbl, pelmaTh MPAaKTHYECKUE 3a7auM, CBS3aHHBIE C HaXOXIECHUEM
F€OMETPUYECKUX BEITUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHEBIE TTOHSTHSA CTCPpCOMCTPUH. Tqua, npsamast, IMIOCKOCTb, HPOCTPAaHCTBO.
ITonsTe 00 aKCHOMATUYECKOM MMOCTPOCHHU CTCPCOMETPHUU: AKCUOMbBI CTCPCOMETPUHA
" CICACTBUA U3 HUX

7.2

B3anmHOe  pacronokeHue ~TNpsMBIX B MPOCTPAHCTBE:  IepeceKaroluecs,
napajuieJibHble ¥ CKpeluBamomuecs mpsmble. [lapamiensHOcTh MpSAMBIX U
IUIOCKOCTe B  MPOCTPAaHCTBE: MapajulelibHble MpPSAMbIE B  IPOCTPAHCTBE,
napajuiebHOCTh TPEX MPSAMBIX, MapajlIeNbHOCTh NPSAMOM M IJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMH CTOPOHAMH, YyroJl MEXAY TMpsAMBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEH: MapasuielbHble MIOCKOCTH, CBOMWCTBA MapalieIbHBIX
mwiockocted. [IpocTeiinme nmpocTpaHCTBEHHbIE (UTYyphl HA IUIOCKOCTH: TETpPa’p,
KyO, mapasienenure]], moCTpOeHHe CedeHHH

7.3

[lepneHAMKYIAPHOCT, MNPSAMOM M IUIOCKOCTH: HEPHEHAMUKYJSAPHBIE IpsMBIE B
IIPOCTPAHCTBE, NIPSIMBIE MTAPAIIJIENIbHBIE U IIEPIECHANKYJISIPHBIE K ITIOCKOCTH, ITPU3HAK
MEPIEHANKYJIPHOCTH MPSIMON U INIOCKOCTH, TEOpEMaA O MPSMOM NEepIEHANKYIISIPHON
IIJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKY NPAMOHN U IIIIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, IMHEHHBIHN yTroj ABYrpaHHOr o yria. [lepnenaukysp 1 HakJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TUTOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TNTIOCKOCTH, MPOEKLUs PUTYpHI HA
IJI0CKOCTD. [IepneHIuKyIApHOCTD INIOCKOCTEN: IIPU3HAK NEPICHAUKYIIIPHOCTH IBYX
mIockocTer. Teopema o TpEX nepneHanKyIIpax

7.4

[ToHsiTHe MHOTOrpaHHHMKA, OCHOBHBIE SJICMEHTHI MHOTOTPaHHWKA, BBIMYKIbIE WU
HEBBIMYKJIbIC MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipumsma: n-yronpHas
npu3Ma, IPaHd U OCHOBAHUS TMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBas M
NOJIHAsl OBEPXHOCTh Npu3Mbl. [lapasuienenumnesn, npsAMOYroJbHbIN MapajulesienuIe]
u ero cpoiictBa. [lupamuna: N-yrospHas nupamMuaa, rpaHd U OCHOBaHUE NMUPAMHU/IBI,
OOoKOBasi M TMOJHAS MOBEPXHOCTh MUPAMU[BI, MPABUIbHAS U yCEUEHHAs MUpaMHJA.
OneMeHThl NOpuU3Mbl M nupamuabl. [lpaBUilbHbIE MHOTOrpPaHHHMKHU: IOHSTHE
NPaBUJIBHOIO MHOIOIpDaHHMKA, IpaBWibHAs MpU3Ma U IpaBUJIbHAs MUpaMHUAA,
IpaBUJIbHAS TPEYrojibHas MUPaMUIa U MPaBHIBHBIN TeTpalap, kyo. IlpencraBienue
O IpaBUJIbHBIX MHOIOIPAaHHHMKAX: OKTa’JAp, AoAeKa’Ap U ukocasapyrue CedeHus
MIPU3MBI ¥ T PAMUIBI

7.5

CummeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOUKH, PSAMOH, TIIOCKOCTH.
DOneMeHThl CHUMMETpUM B  IUpaMUAax, Hapajulesenuenax, MpaBUIbHBIX
MHOI'OTpaHHHUKAaxX

7.6

Bobruncnenue 31eMEHTOB MHOTOTpaHHHKOB: pé&0pa, nuaroHanu, yriasl. [liomans
OOKOBOI TOBEPXHOCTH M TMOJIHOW TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAbL




OCHOBaHM, TeopeMa 0 OOKOBOIl MOBEPXHOCTU MpsiMOM npu3Mmbl. [lnomans 60koBOM
MOBEPXHOCTH W TOBEPXHOCTH NPABHIBHOM MUPaMHUIBI, TEOpeMa O IUIOIIATU
yceuénHoi nupamusl. [lorstue 06 00béMe. O0BEM MUupaMuUAbI, MPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IIOLIAASIMU TOBEPXHOCTEH,
00bEMaMHU MOJTO0OHBIX Tel

11 KVIACC

Kona
6

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[{unuHapUYecKas MOBEPXHOCTh, 00pa3yIoIye UINHAPUIECKON TOBEPXHOCTH, OCh
MUIMHAPUIECKON TOBEPXHOCTH. [IMaMHApP: OCHOBaHUS W OOKOBas MOBEPXHOCTb,
oOpa3yromas u 0Ch, IJIOMIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 00pa3yrolMe KOHHUYECKONW IOBEPXHOCTH, OCbhb H
BEpIIMHA KOHUYECKOH MmoBepxHOocTH. KoHyC: OcHOBaHMe 1 BepiirHa, 00pa3yromas
Y OCh, TIJIONIAb OOKOBOH U MOJTHOM OBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yroiue
" BbICOTA, OCHOBAaHUA U OokoBas MMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, Iuamerp, IIomaabp TOBepXHOCTH cdepbl. B3anMuoe
pacrnionoxenue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MIIoIaab

cdepbl

6.4

N3o6pakeHue Ten BpalieHus Ha MIIOCKOCTU. Pa3BEépTKa nuIMHIpa U KOHyca

6.5

KomOuHanuu Tten BpalleHUS U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBIN
okoto cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPAIICHHS

6.6

[Monsitue 06 oO0béme. OcHOBHBIE cBOMcTBa 00HEMOB Ten. Teopema 00 00BEME
OpsSMOYTOJIFHOTO Tapajiienenumnena u cienctsus u3 Heé. OOBEM muImHApa,
koHyca. O0BEéM 1mapa u nouans chepsl

6.7

[Tomobusie Tema B mpocTpancTBe. COOTHONMICHHS MEXKIY — IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX T

6.8

Ceuenust nuaMHApa (IApaJUICIbHO U NEPIEHIUKYIIPHO OCH), CEYEHUs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOJAIIEE YEPE3 BEPIIMHY), CEUSHHS LIapa

6.9

Bektop Ha miockoctu W B mpoctpaHcTBe. ClI0)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznoxkeHne BEeKTopa 1o TpEM HEKOMILJIaHapHBIM
BekTopaM. IlpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
MPYMEHEHUEM NPABUII IEUCTBUI C BEKTOpaMHU

6.10

[IpsmoyronbHasg cucTteMa KOOpAMHAT B MmpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreiimme 3agaun B KOOpAMHATaX. YTojd Mex1y BekTropamu. CkansgpHoe
NPOU3BEIACHUE BEKTOPOB. BbIUMCIIEHNE YIIIOB MEXIY NPSAMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPU PELLIEHUU TEOMETPUUYECKHU X 3a1a4




IPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeGOBaHUS K NPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpOBePsAEMOro | OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI CpeIHEro 001ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenne Mmeronamum J0Ka3aTeNbCTB, AJIrOPUTMAMM pPELIEHMs 3a/1ady;
yMeHHE (OpMYJIUpOBaTh U ONEPUPOBATh IOHSTUSIMU: OIpENEICHUE,
aKcuoMa, Teopema, CJEeICTBHE, CBOWCTBO, NPHU3HAK, 0Ka3aTENbCTBO,
PaBHOCUJIbHBIE (POPMYIIMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIUPOBATH
oOpaTHOE M NPOTUBOIIOJIOKHOE YTBEP)KACHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTH4YEeCKOM MHIYKLHU;
IIPOBO/IUTh  JIOKA3aTeNIbHbIE pAacCCYXACHMUs MpH peLIeHHH 3ajad,
1 OLIEHMBATh  JIOTUYECKYIO IPAaBWIBHOCTb  pAaCCYXJIEHUH; YyMEHHUE
OlepUpoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOXKECTBO, ONEPAaLlUU HaJ
MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIH
amrmapar JJs ONMCAaHUsS PEaJIbHBIX MPOLECCOB U SIBJICHUH U P pEelICHUN
3ajja4, B TOM YHCIE U3 JpPYrMX YYeOHBIX TIPEAMETOB; YyMEHHUE
OIlepupoBaTh MOHATHAMU: Tpad, CBSI3HBINA rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M ONHUCBIBaTh Tpadbl PpazIUnYHBIMU

croco0aMu; UCHOIB30BaTh rpadbl MPU PEIICHUH 3a7a4

YMeHue onepupoBaTh MOHATHUSIMHU: HAaTypaJlbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C IEIbIM IOKa3aTeneM, KOPeHb HaTypajibHOM CTENEHHU, CTEEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C  JEHCTBUTEIbHBIM
nokasaTesieM, JorapuM uucia, CHHYC, KOCHHYC M  TaHIE€HC
IIPOU3BOJIBHOIO YHCIA, OCTATOK II0 MOXYJII0, PalHMOHAJIBHOE YHCIIO,
MppALMOHAJILHOE  YMCJIO,  MHOXECTBA  HATypajbHbIX,  LEJbIX,
2 palMOHAJIBHBIX, JEUCTBUTEIBHBIX YHUCEI; YMEHUE HCIOJIb30BaTh
MPU3HAKK JEJIUMOCTH, HAUMEHbIINNA OOLIMI JenuTellb U HauMEHbIee
ob1iee KpatHoe, alropuT™ EBKinaa npu penieHuu 3ajayd; 3HaKOMCTBO C
pa3sIMYHBIMA  TO3MLUOHHBIMM  CHUCTEMaMH  CUHCICHHUS; YMEHHE
BBITMIOJHATh BBIYMCIIEHUE 3HAYEHHH M MpeoOpa3oBaHUS BBIPAXKEHUH CO
CTENEHsIMU M Jorapupmamu, rnpeodpa3zoBaHMs APOOHO-PALMOHATIBHBIX

BprB.)KGHPIﬁ; YMCHHUC OICPpUPOBATH MNMOHATUSAMU: IMOCICAOBATCIIBHOCTD,




apudmeTryecKas mporpeccusi, FTeOMeTpUUIEcKas Mporpeccusi, 0ECKOHEYHO
yObIBarOIasi  reoMeTpUYecKas  HpOrpeccHs;  yMEHHE  3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YU CJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpPOBaTh MOHATHSAMU: KOMIIEKCHOE YHCJIO, CONMPSIKEHHBIC
KOMILIEKCHBIE YK CIlIa, MOIYJIh M apryMEHT KOMIUIEKCHOTO Yncia, hopma
3alMCH KOMIJIEKCHBIX YnceN (FeoMeTpruuecKas, TPUrOHOMEeTpruYecKas U
anredpandeckas); yMETh IMPOM3BOIUTH apu(MeTHYECKUe IEHCTBUS C
KOMIUJIEKCHBIMA ~ YHCJIaMH; TPUBOJUTH TPUMEPHI  MCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; OMEpPUPOBATh MOHATUAMM: MaTpuua 2X2 u 3x3,

OonpeACINTECIIb MAaTPUIIDI, I‘COMeTpI/I‘-IeCKI/If/'I CMBICJT OIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATUSMM: pallMOHAIIBHBIE, WUPpPaLlMOHAJIBHBIE,
MOKa3aTelbHbIe, CTEMEeHHbIE, Jorapu(GMUUYecKie, TPUTOHOMETPUIECKUE
YpPaBHEHHSI ¥ HEpPABEHCTBA, HX CHUCTEMBI; YMEHUE OIEpUpPOBATH
MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA YyPAaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTh
YpPaBHEHHUM, HEpPaBEHCTB M CHUCTEM; YMEHHME pelaTh YpaBHEHUs,
HEPaBEHCTBA M CUCTEMbl C IIOMOIUBIO PAa3IUYHBIX NPUEMOB; peIIATh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBbI C IAapaMETPOM; IIPUMEHSATH
YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJIsI PELICHUS MaTeMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pa3InyHbIX oOsacTeil HAyKu U peajbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMS, YETHOCTh (DYHKIMH,
MePUOANYHOCTh (DYHKIIUU, OI'PaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (YHKIMHU, HanOoJbllee U HauMEHbIllee 3HaUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HelpepbIBHAS (YHKIIUS, aCUMIITOTHI I'padurka
(GyHKUMH, TIepBasi U BTOpasi IPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUN U
¢u3nyeckuil cMmbIca TNPOU3BOAHOM, IepBooOpa3Has, ONpeneIEHHbIN
UHTErpaJl; yMEHHE HaXOAWUTh ACUMINTOTHI Ipaduka (QyHKUUU; YMEHUe
BBIUUCIISITH  NIPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YaCTHOIO U
KOMITO3UIIMK (DYHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HAaXOJUTh MPOM3BOJHBIE 3JIEMEHTapHBIX (YHKIUI;
YMEHHME HCIIOJIb30BAaTh MPOU3BOJHYIO MJIA HCCIeqoBaHUS (QYHKIU,
HAXOAUTh HauOOJbIIME U HAUMEHbIINE 3HAYCHUS (DPYHKUUH; CTPOUTH
rpauKy MHOTOWJIEHOB C MCIIOJIb30BAaHHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; TPUMEHATH IPOU3BOJHYIO [JIsI HAXOXKIECHUS HAWIY4dLIEro
pellieHUs] B NPHUKIAIHBIX, B TOM YUCJIE COLMAIBLHO-3KOHOMHYECKHX U

(bU3NYEeCKUX 3a/1a4ax; HAXOIUTh TUIOMIATU U 00BEMBI (DUTYP C ITOMOIIBIO




HHTCIrpaja; MPpUBOAUTE HNPHUMEPLI MATEMATUYCCKOIO MOACIHMPOBAHUA C

OMOMIbIO U (pdepeHnanbHbIX ypaBHEHUI

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk QGyHKUUH, oOpaTHas
¢byHKuMs, komno3unus (GyHKIUH, JUHEWHas (QyHKLMS, KBaapaTUyHas
byHKIMS, panuoHaIbHas byHKIHS, CTEeNeHHas byHKIHS,
TPUTOHOMETpUYECKHE (QYHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIMM, TOKazaTenbHas W Jorapudmuueckas (QGyHKIUU; yMeHUE
CTpPOUTH T'paUKM H3Y4YEHHBIX (YHKIUH, BBINOJHATH MpPeoOpa3OBaHUS
rpa¢uKoB (PyHKIHHA, UCIIOIb30BaTh IPaGUKH I U3YUEHHS TPOI[ECCOB U
3aBUCUMOCTEH, MPU PEIICHUHU 33Jad U3 JPYyTruxX y4yeOHBIX MPEeIMETOB U
3aJja4 U3 peasbHON HU3HH; BbIpaXkaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA U rpaMKK (DYHKIIMH IS PELIeH Usl
YpaBHEHUH, HEPABEHCTB M 3aJad C MapaMeTpaMH;, H300pakaTb Ha
KOOPJAMHATHOH INIOCKOCTH MHOXKECTBA PELICHUI YPaBHEHUH, HEPABEHCTB

U UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3a/ladyd pa3HbIX THUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, 1OJIU U YaCTH, Ha JIBUJKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJiI€HUs JIMYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTAaBJIATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCJIOBHUIO 3aJayd, UCCIEAOBATH IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONOAO0HOCTh PE3YJIbTATOB, yYMEHHUE MOJIEIHPOBAThH
peanbHbIE CUTyallud Ha SI3bIKE MATEMATHUKH; COCTABIISTH BBIPAXEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHUCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEOBaTh IOCTPOCHHBIE MOJEINM C HCIOJIb30BAaHMEM armapara

anreOpsl, THTEPIPETUPOBATH MOJIYyUEHHBINH PE3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: CpeaHee apupMeTHIeCcKoe, MeluaHa,
HauOosbllee U HaMMEHbIIee 3HaUEHUs, pa3Max, AUCIepCHsl, CTaH1apTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD
nH(popMaIUIO, TPEICTABICHHYIO B Ta0IMILIaX, HA AUarpaMMax, rpadukax,
OTpPaX<arolllyl0 CBOMCTBA peabHbIX MPOLIECCOB U ABJICHUM; MPEACTaBIATh
uHpopMaIMI0O C TOMOIIBI TAOJUIl W JUarpamMMm; HCCIIECI0BaTh
CTaTUCTUYECKHUE JaHHbIC, B TOM 4YHCJIE C NMPUMEHEHHEeM rpaduyeckux
METOI0B 1 3JIEKTPOHHBIX CPE/ICTB; rpaduyecKu UCCIIe10BaTh COBMECTHbBIE
HAOJIIOJIEHUs] C T[IOMOLIBI0 JHarpaMM pacceuBaHHs U JHMHEHHOM

perpeccun




YMeHue onepupoBaTh IOHATHSAMU: CIy4YalHBIM ONBIT M CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS, YMEHHE BBIYHCIISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TrpadUueckux METOAOB; MPHUMEHSTh
(bopMyIbl CIOXKEHUS U YMHOXXEHHS BEPOSTHOCTEH, (OopMyIy IMOJIHOMI
BepoOsATHOCTH, (hopMyy bepHysum, komOuHATOpHBIE (PaKTH U (HOPMYIIHI,
OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITUN; yMEHHE OIEepPHPOBAThH
MOHATUAMU: ClIydailHas BEJIWYWHA, pacCHpeiesieHne BEPOATHOCTEM,
MaTeMaTUYeCKOe OXKUJAHUE, AMCIEPCHs U CTAHJAPTHOE OTKJIOHEHUE
CIIy4aifHOW BEJIMYMHBL, (QYHKIUUA paCHpelesieHus ¢ IUJIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTEIbHOTO W HOPMAJBHOIO  PpaCHpelelICHHU;
YMEHHE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHPEACICHUN I
pelieHus 3a7av; 3HAKOMCTBO C TIOHSATHUSAMM: 3aKOH OOJBIIMX YHCE,
METOZbl BBIOOPOYHBIX HCCIENOBaHUI; yMEHHE NPUBOJUTH IPUMEPHI
MPOSIBJICHHUS 3aKOHA OONBIIMX YWCed B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE OIepUpPOBATh NOHATUSMU: COUETAHUE, [IEPECTaHOBKA,
YUCIIO COYETaHHWH, YHMCIO TMEepecTaHOBOK; OuHOM HproToHa; ymeHue
MPUMEHSITH KOMOMHATOPHBIE (DaKTHl M PACCYXKIICHHUSI [IJISl PEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH MOJIyUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIJa, IIJIOCKAH  yroll,
JOBYTPaHHBIM YroJ, TPEXTPAHHBIA Yroj, CKPEIIUBAIOLIMECS IIPSIMBIE,
MapaJuIeIbHOCTh U MEPHEHAUKYIIPHOCTD NMPSAMBIX U INIOCKOCTEH, Yroil
MEXAY IPSIMBIMH, YIOJl MEXKAY NPSIMOM M IIJIOCKOCTBIO, YrOJl MEXAY
IJIOCKOCTAMM, PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE MEXIY
IPSAMBIMH, PACCTOSTHUE MEXY IJIOCKOCTSIMHM; YMEHUE UCII0JIb30BaTh IIPU
pelLIeHNN 3a/1a4y U3ydeHHbIe (DAKThl U TEOPEMbl IJIAHUMETPUH; YMEHUE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAlOIIEro MHpa; CTPOUTH
MaTeMaTUYECKHE MOJEIM C IIOMOINBIO TIE€OMETPUYECKHX IOHATHM U

BCJIIMYUH, p€IIaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOLIA/b GUTYpPbI, 00bEM (UTYpHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOIOIPAaHHHMK, CEUEHUE MHOTOTPAaHHUKA,
Ky0, mMmapajenenunesn, mpusMa, nupamyaa, ¢urypa U IOBEPXHOCTh
BpallleHNs, IWIMHAP, KOHYC, map, cdepa, miom@ans chepsl, MIOaIb
MOBEPXHOCTH MHUPAMUABI, MPU3MbI, KOHYCa, LMIUHIpA, 00BEM Kyoa,

MPSAMOYTOJIBHOIO Mapajuielienuneaa, MUpaMHuabl, TPU3MBI, LHUIMHIPA,




KOHyCa, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEYECHHs KOHyCa M LIWJIMHIPA,
NapajyiebHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYeHUE
MHOTOTPaHHUKA, U300pakaTh MHOT'OI'PaHHUKH, (PUTYPBI U TTOBEPXHOCTH
BpAILLIEHHS], UX CEYEHUS, B TOM YUCJIE C IOMOIIBIO AJIEKTPOHHBIX CPENICTB;
YMEHHE IPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIHHO
bopMyIHpOBaTh OMpEIeTICHUsT N3ydaeMbIX (PUTYD, BBIIBUTAaTh THIIOTE3bI
O CBOWCTBaxX M MpPU3HAKAX T€OMETPUUECKHX (GUTYp, 00OCHOBBIBATH WITH
ONpOBEPrath MX; YMEHHE NPOBOJIUTH KIaCCHPUKANHMIO QUTYp TIO
pa3IMYHBIM TPU3HAKAM, BBIMOJHITH HEOOXOJIMMBbIE JOMOJHUTEIbHBIC

MTOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATHUSAMHU: JBI)KEHHE B IPOCTPAHCTBE,
napajiedbHbId MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTRBE,
MOBOPOT, MpeodpazoBaHue MMOA00Us, MOMOO0HBIE (UTYpPHI; yMeEHUE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHUCJE B MPUPOJIE,
UCKYCCTBE, apXHUTEKType; HCHOJb30BaTh I'€OMETPHUECKHE OTHOIICHUS
[IPU PEIICHUH 3a/1a4; HAXOAUTh T€OMETPUIECKHE BEININHBI (IJINHA, YTOJL,
TJI0IIA/1b, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX Y4eOHbIX MIPEAMETOB U
W3 pea’bHOW JKWU3HHW; YMEHHE BBIYHCIISATH T'€OMETPHUYCCKUE BEITUYHHBI
(nmuHaA, yroi, Iom@ab, o0bEM, IUIOMIAAb MOBEPXHOCTH), MCIONb3YS
M3y4YeHHBbIE (OPMYIBI U METOJbI, B TOM YHCIIC: TUIOMAb TOBEPXHOCTH
MUPaMUIbl, TPU3MBI, KOHYCA, HUJIHHIPA, TUIOMAas chepbl; 00BEM Kyda,
MPSIMOYTOJIBHOTO MapajvieNienumneaa, MUPaMUIbl, MPU3MBbI, IHIUHJpA,

KOHYca, [I1apa; yMEHHe HaXOAUTh OTHOLIEHNE 00BEMOB MOJOOHBIX (GUTYD
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VYmenne OIICPUPOBATL MOHATUAMU: IPAMOYI'OJIbHAsA CUCTEMAa KOOPAUHAT,
BEKTOpP, KOOPpAWHATBI TOYKH, KOOpAWHATBHI BEKTOpPA, CymMMa BCKTOPOB,
MMPpOU3BCACHHUEC BCKTOpa Ha YHUCIO, Pa3JIOKCHHUE BCKTOpa I10 63.3I/ICy,
CKaJIIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOU3ZBCACHHC, YI'OJI MCKIAY
BCKTOpaMH; YMCHHC UCIIOJIb30BATb BCKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METOA
A1 peIICHUs TCOMCTPHUYCCKHUX 3aJad MW 3adad APYyrux y‘le6HbIX

IIPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSIIIMA METOJ JJIS PEIICHHS 3aJlayu;
MOHMMAaHUE 3HAYMMOCTH MATEMaTUKH B H3YYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX ~ TMPOIIECCOB W  SBJIICHWHM, yMEHHUE pPacCO3HABAThH

MMpOABJICHUE 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOIUTH




NpUMEPLl MAaTCMATUYCCKUX

MaTeMaTU4YECKON HayKu

OTKPBITHH

poccuiicKon

U  MHUPOBOU




IHNEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBbIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsubie u niensbie uncia. [Ipu3Haku JeTMMOCTH IETbIX YHCel
12 Pamonansabie uncina. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOU, TPOICHTHI,
' OECKOHEYHBIE MTepPUONIECKUE IPOOH
13 ApudmeTHuecKrii KOpeHb HATYpallbHOU cTereHH. JlelicTBus ¢ apudMeTHIeCKUMU
' KOPHSIMH HATYpaJIbHOW CTETIeHH
14 Cremenb ¢ menbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTEJIEM.
' CaoiicTBa cTerieHN
15 CuHyC, KOCMHYC M TAaHI'CHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTHUHBIC U HATYpaJIbHBIE JIOTapU(PMBI
HelictButenpHble uncia. ApudmeTHdeckue omnepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yrcinaMu. [IpuOmmk€HHbIE BBIYMCIICHUS, TpaBHIa OKPYTJCHHS, NPHUKUIKA W
OIICHKA pe3yJIbTaTa BBIYMCICHUN
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHUS U HEPABEHCTBA
2.1 Llenbie v 1POOHO-paIMOHATBHEIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 TpuroHomMerpruuecKue ypaBHEHUs
24 [TokazarenbHbIe U JTorapuPMUIECKUE YpaBHEHHS
25 Llenbie u APOOHO-pallOHATBHBIC HEPABEH CTBA
2.6 HppanmonanbHbIE HEPaBEHCTBA
2.7 [TokasaresnbHbie U JIorapuMUUECKUe HEpaBCHCTBA
2.8 TpuroHoMmerpruyecKkrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C [TapaMeTpaMu
211 Martpuiia cucTeMbl IHHEHHBIX YpaBHeHHH. OTpeeuTens MaTPHIIbI
3 @OyHKIUYU U TpapUKu




Oyukius, cnocoOwl 3ananus ¢yHknuu. ['paduk Qynknuu. B3aumuo oOpatHbie

3 ¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue GyHKIUN
OO6nacte ompesneneHus M MHOXKECTBO 3HadeHuM Qynkuuu. Hymm ¢yHkuuu.
32 [TpoMexyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MakcuMyMbl 1 MUHUMYMBI (yHKIMHA. HanGomnbinee M HauMeHbIee 3HAYCHHE
(GYHKIIMH HA TTPOMEKYTKE
33 Crenennass QpyHKIMS C HATypalbHBIM U IENBIM IOKa3aTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBONCTBA U IpapUKU
3.5 [Toxa3zaTenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U rpaUKu
36 Touku paspbiBa. Acumnrorel rpaduxkoB @yHkuuil. ColictBa (yHKUMH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIEI0BATEIbHOCTEN
3.8 ApudmeTrnueckas u reoMmerpudeckas nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas pynkuuu. [IpousBoaHbie 3MeMeHTapHbIX QyHKINN
[IpumeHeHne MPOM3BOAHOM K HCCIECIOBaHUIO (YHKIHWM HAa MOHOTOHHOCTh M
4.2 aKcTpeMyMbl. HaxokieHre HanOOJIbIIEro U HAMMEHBIIIETO 3HaYCHHs (DYHKITUU Ha
OTpE3Ke
43 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepalnuy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCT U cTaTHUCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I"'eometpust, 10-11 xknmaccwl/ Atanacss JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkinonepHoe oomiectBo «M3marensctBo «IIpocserienne

METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA

1. Meronnueckue pekoMeH1auuu K yaueOHukam mareMartuku 1uig 10-11 knaccos,
xKypHan «Martematuka B mkose» 2018rox;

2. I'eometpus, 10—11: Yueb. ms obmeoOpazosat. yupexaenuii/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues u np. — M.: I[Ipocsenienue, 2016

3. l'eometpus, 7 — 9: Yueb. miia obmieodpasosar. yupexaeruit/ JI.C.
AranacsH,B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemienne, 2016

4. b.I'. 3uB. Ilunaktnueckue marepuaiisl 1o reomerpun 1t 10 knacca. — M.
ITIpocsemienue, 2016

5. 10.A. I'nazkoB, .. FOnuna, B.®. byry30B. Pabouas TeTpanp 1o reomeTrpuu
s 10 knacca. — M.: Tlpocsemenue, 2017

6. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu 1o reometpun ais 7 — 11
kiaccoB. — M.: IIpocsemienue, 2016

6. C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10 — 11 kimaccax:
Meronuueckue pekoMeHanuu K yaeoOHuky. Kaura juist yaurens. — M.

[Tpocsemienue, 2016



7. A.I1. Kucenes. DnementapHas reometpusi. — M.: IIpocsenienue, 2016;

8. Iloypounsie pazpadbotku 1o reomerpuu 10 kiace (quddepeHmpoBaHHbII

noaxoxa) — OO0 «<BAKO», 2016

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
UHTEPHET

1. https://fipi.ru/

2.https://math100.ru/

3. https://ege.sdamgia.ru/?ysclid=meuzm9cleq909276793

4. https://education.yandex.ru/uchebnik/main ( IaTepakTHBHBIC YPOKH, 3a/1aHHUS,
TECThl U KOHTPOJIbHBIE 1151 5—11-X Ki1accoB)

5. https://uchi.ru (Yun.py — o0Opa3zoBareibHas OHJIaiH-TIaThopMa st
ITKOJIbHUKOB, UX POJMUTEIICH M yUUTEICH.)

6.https://myschool.edu.ru/?ysclid=meuzrgnzme55410893






