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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaKk KaKk OO0ECIeYrMBaeT BO3MOKHOCTb HW3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO IMKJIA.
[TockonpKy JOTHYECKOE MBILIUIEHKE, (POpMHUpYyeMOe MPU U3yYEHUH 00Yy4arOIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPUM JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIEIIOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPrarb T'MIOTE3bl HEMNOCPEICTBEHHO HCIOJIB3YKOTCS IpPH
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

Llenb ocBoeHus nmporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOaéHHOM
YPOBHE — Pa3BUTUE UHANBUAYAIBHBIX CHIOCOOHOCTEN, 00yUaroIUXCsl IPU U3YYEHUN
reOMETpPUH, KaK COCTaBIAOUIEN mpeameTHOM oOnactu «Marematuka H
uHbOopMaTHKa» yepe3 obecrneueHue BO3MOKHOCTH TPUOOPETEHHS U UCTIOJIb30BaHUS
0osee ri1yOOKMX reOMETPUUECKUX 3HAHUM U IEUCTBUMN, CTICHU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPO(ecCHOHANIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMAaTUKHU.

ITpuoputeTHBIMM 3a7ayaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pPaCIIMPSIONINMH U YCUIIUBAIOIIUME Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHne NMpPeaCcTaBIeHUsI O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax KaK o
BOKHEHIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJIIIOLIIMX ONMCBHIBATH M M3ydaTb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBbI M HAXOJUTH
HECTaHJAPTHBIE CIIOCOOBI peIIeHNUs 3a1ay;

dbopMupOBaHHE YMEHUs paclio3HaBaTh HA YEPTEXaxX, MOACIAX U B pealbHOM
MUpPE MHOTOTPaHHUMKHM M Te€ja BpallEHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJCIIN;

dbopMupOBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE MOHWMAHUS POJU AKCMOMATHUKH TMpHU
IIPOBEICHUH PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEIIbHBIC PACCYXKACHUS B XOE
peleHnss CTepEeOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  JIOKA3aTelIbCTB MpHU



000CHOBAaHNY MAaTEMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyIbHBIX UM  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHOM aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH MTOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M MIOCKOCTU B  MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
HNOHSTUSAMWY, PEJICBAHTHBIMU T€OMETPUU Ha YIIyOJaEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEP)KAaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO 10
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHms DenepanbHON padoueit
IpOrpamMMbl, paclpeleNEHHbIM MO0 TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus aiui  auddepeHnuanum  oOydeHUs, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEXKIY
00muM 1 poeccruoHaTbLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPsIMBIE B IPOCTPAHCTBE, NaPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUHU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepnenAUKYISPHOCTD IPSIMOUM U INIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TJIOCKOCTH, MPOEKIMS (PUTyphl HA TUIOCKOCTb. IleprnenaukynsapHoCTh
IUIOCKOCTEW: NPU3HAK NEPNEHIUKYJIIPHOCTH JBYX ILIOCKOocTed. Teopema o Tpéx
NEPIICHIUKYIISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa INIOCKUX YITIOB MHOTOTpaHHOroO yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOTO yria. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Bunel MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAsl PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaenenune, NpsIMOYTOJIbHBIN MapaJlIEIENUNE] U €ro cBoiicTBa. KpaTuaiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: n-yronapHasi nupamuia, NpaBuiIbHas U yCEUEHHAS
nupamuael. CBoiicTBa péOep M OOKOBBIX TIpaHed MPAaBUIBHON IHUPAMUIBL.
[IpaBunpHBIE MHOIOTPaHHUKH: IpPaBUJIbHAA IPU3Ma W IPAaBWIbHAS NUPAMUIA,



IpaBUJIbHAS TPEYTOJIbHAS TMPaMK/Ia U MPAaBUIIBHBIN TeTpasap, KyO. IlpencraBnenne
O MPABUJIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, JOAECKAIP U UKOCAIP.

Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHaidH, YIJIbL.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM rpu3Msbl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MNHUpPAMHUABI, TeOpemMa o
IJIOIIAIA YCEYEHHOU MUPAMUBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUU  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS IPaBUIbHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBoiicTBa ciioKeHUs1 BEKTOpoB. CBOMCTBA YMHOKEHHSI BEKTOpa Ha YUCJIO.
[loHaTHEe KOMIUIaHApHBIE BEKTOPBI. l[IpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMHM BEKTOpPA WU
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpalmenus

[MonsiTHsI: IMUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymolnue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxenue chepsl
U TJIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M300paxkenue Ten BpallleHUs Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepbl u mapa.

O06bEM. OcHOBHBIE CcBOHCTBa 00BEMOB Teil. TeopemMa 00 o0O0bEMe
IpSIMOYTOJIBHOTO TMapajienenumnena u cienctsus u3 He€. OO0bEM mnpsMod U
HAKJIOHHOM NpU3MBbI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BEM IIapa U MIapoBOro
CETMEHTA.

KomOunHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipu3Mma, BmucaHHas B
IWIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsl u 1mIapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMHMCAaHHOTO OKOJO c¢epbl, cepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIlICHUS.



[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIIOMAACH MMOBEPXHOCTEH
nonoOHbIx ¢uryp. IIpeoOpa3zoBanue momodbus, romoretus. Permenue 3agau Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILLEHUS: CEUCHUSI IIMIIMHIPA
(mapayyienbHO M MEPHEHAUKYISIPHO OCHU), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUYEHHU 11apa, METObI TOCTPOEHUS
CEUYEHMI: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEeKyIIeH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpanctBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyronbHas cucrtemMa
KoopJMHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBII METOJI IPU PELICHUU T€OMETPUUECKUX 3aau.

JABHKEHUA B IPOCTPAHCTBE

JIBmwxenus mpoctpancTBa. OtoOpakenus. J[BWKeHUS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa NBWXCHHWN. BuIbl JIBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSAMOHU.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, PEICTAaBICHHE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
IpOKJIAaHCKOTO  oOmiectBa  (BBIOOpBI, OMpPOCHI U JIPyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTUYECKON IKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATETbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYECKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Ccpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MATEMAaTHIECKOM
HAyKHU Kak cepbl 4eTOBEYECKOH J1eITeIbHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBUIM3AIMM, OBJIAJCHUE SI3IKOM MaTEMaTUKH U MAaTeMaTHYeCKOU
KYJBTYpPOU KaK CpEICTBOM IMO3HAHUS MUPA, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO
N UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUYAJIbHO U B IT'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE eliCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBbIC NMPU3HAKH MAaTeMaTUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
oTpe/ieTICHUs] TIOHSITHM, YCTaHABINBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIAH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAJIH3a,;

BOCIIpUHUMATh,  (GOPMYIUPOBaTh W  NPEoOPa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX |
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUCHHH 110 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JO0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MMPOTUBHOTO), BEICTPABATh apTyMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOIBL;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee MOIXOAIINN C YIETOM CaMOCTOSI TEIHHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpEeCTaBICHHUS,

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHI/m 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlUNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pediaekcuu KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYEeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITENIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarh
BUJIBI paOOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOTBHBIA Mapajuiesenumnes, Ky0);

e KJIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OIPAaHHHUKOB TJIOCKOCTBIO;

e BBITIOJHSATH napaiebHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTb, BHIMOJIHATH U300paxeHus: Puryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
0Cb U TNIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (UTYPBI;

e CBOOOAHO OMEPUPOBATH MOHSATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HAXOXKJEHUE TEOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pelIeHu MaTeMaTUYeCKUX 3a/1ad TMOBBIIIEHHOTO M BBICOKOTO YpPOBHSA
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIIME MPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a/1a4;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJACTaBICHHYIO0 Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWUS Ha TMPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlMH, MPUMEHSITh U3YYCHHBIC MOHSATHS B
Opolecce TMOUCKAa PEeHICHUS MaTeMaTH4ecKd CPOpMYIUPOBAHHOM
npoOeMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIeIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/1ayi,
CBSA3aHHBIE C HAX0XKJIEHUEM F€OMETPUYECKHUX BEJINYMH;

e UMETh MPEJCTaBIECHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacrmo3HaBaTh Tela BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOMHALUAMU TEN
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 10 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a IPU PEILICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpHU
NapajuleIbHOM  IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, peoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJaralolIMX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESIBHOU (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI [IPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, MPUMEHSATh HM3YYEHHBbIE MOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YeCKU
c(hOopMyJIMPOBAaHHON MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CUTYyallMd Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, armapata anreOpbl, peuaTh
NPaKTUYECKUE 3aJ1a4, CBS3aHHBIE C HAXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabrpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacmosioKeHue IpsIMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneH/:[mfyn;{pHocrb MPSIMBIX U )5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYrusl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
BexkTtops! B mpocTpaHcTBE 12
8 HOBTOE)eHHe, 000011IeHNE U CHCTEMATH3AIIH 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 0600IIeHNE U 15 1
crucTemMaTu3alurs 3HaHUI
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrKeHUS 5 1
. [ToBTOpeHue, 0600IIeHNE U 17 )
crucTeMaTu3alurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
IHOYPOYHOE IINIAHUPOBAHUE
10 KJTACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl




OcHoOBHBIE TpaBUIIa U300paKEHNUS HA
PHCYHKE IJIOCKOCTH, TTapalIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsATHA cTepeoMETpUN: TOYKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmIIa U300paKECHHS HA PUCYHKE
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

[TonsTHS: NEepeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmasi v MiI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

[TonsATHsA: mepecekaronuecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ MiI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX O0BEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH




10

N300pakeHne ceueHuil nmupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX MIOCKOCTEH.
PackpaivBanve mocTpOCHHBIX CEYEHUM
Pa3HbIMU [IBETAMU

11

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX MIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMH [IBETaMU

12

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0pakeHue nepeceueHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYECHUN
pa3HBIMU IIBETaMHU

13

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pEbpa. N3o0pakeHne nepecedeHus
[IOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYECHUN
pa3HBIMU IIBETaMHU

14

Merton cnenoB 1uisi HOCTPOCHUS CEUYECHHI

15

Meroa cnefoB Ajisi MOCTPOEHUS CEYEHUMN.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIJIOCKOCTEN




16

Meroa cnefoB Asisi MOCTPOSHUS CEYEHUH.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIJIOCKOCTEN

17

[TocTpoenue cevuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

18

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ " 3aIlliCh HI1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTen(eﬁ U 3aIlliCh HI1aroB
MOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIMOPLHOHANIBHBIX oTpe3kax. [lomobue
TPEYTOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX HA
BBIHOCHBIX 4epTekax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. CeueHnus"




24

B3anMHOe pacnosnokeHue npsmbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku ckpenuBaromumxcs
npsMbIx. [TapaniensHble npsMbIe B
IIPOCTPAHCTBE

25

Teopema 0 CyIIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JAHHOW MPSIMOM, TPOXOASAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE Jiexkallel Ha
JaHHOU npsiMoil. JIemMa o0 mepeceueHnn
napaJiyICJIbHBIX ITPAMBIX INIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsAMbIX. Teopema
0 TpEX mapauIeIbHBIX NpsAMbIX. Teopema
O CKpEIIMBAIOIINXCS MPSIMBIX

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA NapaAJIIEIBLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

28

[MenTpansHas npoekuus. YTomi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXy NPSIMbIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIC C
pacnonoxceHHeM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaeTbHOCTh NPSIMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTU IPSIMON U
TUTOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYMCIICHNE
U 10Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJUIeIbHOCTBIO MPSMBIX U
IJIOCKOCTEN B POCTPAHCTBE

32

ITocTpoeHune cedueHns, MpOXOIAILIETO
4yepes JAHHYIO MPSIMYIO Ha YepTexKE U
MapaJuIeJIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUN

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHUH Ky0a 1
napauienenumnena. CeoncTaa
Hnapajjiejicnmiicaa U Npu3mabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE
MIPUHAUICKALYIO JTAHHOW INIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU MPSMBIX IT€PECEUECHUs
IIPU NEPECeUeHUH JBYX MapajuleIbHbIX
IJIOCKOCTEH TpeThen

37

CaolicTBa napamuienbHbIX MNIOCKOCTEH:
00 OTpe3Kax HmapayieNbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXYy NTapajuIeIbHbIMU




IJIOCKOCTAMU, O IICPECCUCHUN HpﬂMOfI C
JABYMs TapaJuICIbHBIMU ITJIOCKOCTAMU

38

[ToBTropenue: Teopema [ugaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienenunesa

41

Bbruucnenue JuiH OTpe3KOB B KyOe 1
IIPSIMOYT'OJIBHOM I1apajuleIIeuIIe e

42

[TeprieHAMKYASAPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MPSIMON U
MIJIOCKOCTH

43

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Tpusnak
MEPIEeHIUKYISIPHOCTH MPSIMON U
MJI0CKOCTH

44

Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

45

I1110CKOCTH ¥ NEPIICHIUKYIISIPHBIE UM
IIPSAMBIE B MHOTOI'PaHHHUKAX

46

I110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX




47

[lepnieHIUKYNSp U HAKIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU

Ha IPSIMYIO

48

IlepnieHqUKYISAp U HAKIIOHHAS.
ITocTpoeHue neprneHuKynspa U3 TOYKU

Ha [IPSAMYIO

49

Teopema o TpEX mepHeHIUKYIApax
(mpsimast 1 oOpaTHast)

50

Teopema o TpEX mepreHANKYIsIpax
(mpsimast u oOpaTHas)

51

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

52

[Touck mepreHIuKyISIPHBIX MPSMBIX C
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE MPOSKTUPOBAHKE

54

[TocTpoenue ceueHuit Kyoa, IpU3MBbI,
[IPaBUJIILHON ITUPAMUBI C TIOMOLIBIO
OPTOTrOHAJILHOM IPOEKIINU

55

[TocTpoenue ceueHuii Kyoa, IpU3MBbI,
[IPaBUIILHON ITUPAMUJBI C TIOMOILIBIO
OPTOTrOHAJILHOM IPOEKIIUU

56

CummMeTpus B IPOCTPAHCTBE
OTHOCHUTEIBbHO MockocTu. [lnockoctu
CUMMETPUH B MHOT'OTPaHHUKAX

57

[Ipu3Hak neprneHauKyISIPHOCTH PSAMON
Y TUIOCKOCTH KaK CJIEJICTBUE CUMMETPUH




58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 10 IJIOCKOCTH

60

CriocoObl OMYCTUTh MEePIEHANKYISPDI:
CUMMETpHUS, CABUT TOYKHU IO
MapasieIbHON MPAMON

61

CaBur no HenapauieIbHOW IpsiIMOH,
W3MEHEHUE PACCTOSHUI

62

Konrtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B
npoctpaHcrae”

63

[ToBTOpEHME: Yyroa MexAy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILMBAIOIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuueckue METObl BEIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JByrpansslii yroa. CBONCTBO JMHEHHBIX
YIJIOB IBYTPAHHOTO yrIila

67

[lepnenquKyIsipHbIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPHIEHANKYIAPHBIX
IJIOCKOCTEN




68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTE; TeopemMa o0 MpsiMOi
MEepEeCcEeUeHMs IBYX MIIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEN IIOCKOCTH

69

[IpssMoyTONBHBIN Mapauienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienuneaa

70

Teopema 0 auaroHaau NpsIMOYIrOJIBHOIO
napajuleJIenUIea U CIEICTBUE U3 HEE

71

CrepeoMeTpuyecKre U MpUKIIaIHbIE
3aJlauM, CBA3aHHbBIE CO B3aMMHbBIM
PacroI0KEHUEM MPSMBIX U TIOCKOCTH

72

[ToBTOpEHME: CKPEITUBAIONIUECS
MpsIMbIC, TapaJlIeIbHBIC TUIOCKOCTH B
CTaHJIAPTHBIX MHOTOIPaHHUKAX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIUMHUCS NPSIMBIMHU B
MIPOCTBIX CUTYaLHSIX

74

Paccrosinue OT TOUKH J10 TJIOCKOCTH,
paccTostHuE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienne pacCTOSHUI MEXTY
CKPELIMBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYJISIPHON
IIJI0OCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema




[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB 11715l TPEXTPAHHOIO yria

DNeMeHTHI CPepUIECKON TeOMETPHH:

77 1
reoJIe3N4eCKue JIMHUU Ha 3eMie

73 Kontponbnas padota "Yribel u |
paccrosaHus"

79 Cucremaru3zauus 3HaHUU 1
"MHOrorpaHHUK U €ro 3JIeMEeHTHI"

20 [Tupamupa. Bunsl nupamuy. [lpaBunbnas 1
nupamuaa

21 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI. 1
[IpaBunbHas npuzma

22 [IpsiMo#t mapasenenumnen, 1
MPSIMOYTOJIBHBIN TapaieNenure, Kyo

23 Brinykisie MHOTOrpanHuku. Teopema ]
Diinepa
Brinmykisie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuinbHbIE U 1
ITOJIYITPaBUJIbHBIE MHOTOIPaHHUKHU

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1

26 [TonsiTHe BEKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1




Pasnoxenne Bekropa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
MJI0CKOCTH
92 CkansipHoe Mpou3BeJICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimue 3aaun ¢ BEKTOpaMU 1
98 O00011IeHrEe 1 cCUCTEMaTU3aLUs 3HAHUI 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBasi KOHTpOJbHAs paboTa 1
102 O0001IeHre 1 cUCTEMaTU3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
[ToBTOpenue Temol "KooparHaTel
1 BEKTOpa Ha MJIOCKOCTH U B 1
npoctpaHcTae”
) [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "Brruncinenue yria ]
MEXly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, 1
IIPOXOJAIeH uepe3 1Be TOUKH"
5 YpaBHEHUE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHUE NIOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IIJIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHue 1
2 JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MIpOrpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
MporpaMMHUpPOBaHUE
10 HaJIUTUYECKUE METObBI qeT 11 1
AHan €CKHE METO acuéra yria
MEXy NPSMBIMU B MHOT'OTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacuéTa yria ]

MCKAY MJIIOCKOCTSAMU B MHOTOI'pPaHHHUKAX




@opMyiia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTossHUi OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUYKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHIe

15 KonrtponbHast pabora "AHanurudeckas
reomerpus”

16 CeueHnst MHOTOI'PaHHUKOB:
CTaHIapTHbIE MHOTOTPAHHUKH

17 CeueHusi MHOTOIPaHHUKOB: METO/T
CJIEJIOB
CeueHnst MHOTOI'PaHHUKOB:

18 CTaHJApTHBIE IJIOCKOCTH, ITEPECCUCHUS
MPSAMBIX U ITIOCKOCTEH

19 [TapannenpHble MPsMBbIE U TUIOCKOCTH:
HapajuIeJIbHbIE CEUECHMUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOIIEHUI
[TapannenpHble MPsMBbIE U TUIOCKOCTH:

21 YIJIbl MEXKTY CKPEIIMBAIOITUMHUCS
MPSIMBIMU
IlepnieHIUKyNSIpHBIE IPSIMBIE U

) IJIOCKOCTH: CTaHJAPTHBIE Maphbl

MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSAMBIX, CAMMETPUHA MHOTOTPAaHHUKOB




23

IlepnieHIUKyNsSIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24

IlepnenquKynsipHBIC IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [IIUH B
MHOI'OTPaHHUKAX

25

[ToBTOpEHMeE: TomaAn
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpEHMeE: TomaAn
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI01AIeH, COOOPaKEHHSI TIOTOOMS

27

[ToBTOpEHuMeE: oA
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI01aIeH, COOOpaKEHUsI TIOT00MS

28

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHUSI TOA00MS

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

0O06bEM Tena. O6beM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHUHU Ky0a, O
KBaJparype Kyoa; 0 TPUCEKIIMH yIJia




33

CrepeoMeTpuyecKHe 3a1a4u, CBSI3aHHbIC
¢ 00BEMOM IPSIMOYTOJILHOTO
napauiesienumnesa

34

IIpukitaguele 3a1a4n, CBSI3aHHBIE C
BbIUUCIIEHHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiesienunesa

35

O0BEM IPSIMOIA TPU3MBI

36

CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOi
MIPU3MBI

37

[pukinagHble 3a1a49M, CBSI3aHHBIC C
00BEMOM TMPSIMOI TPU3MBI

38

Beruuciienne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bpEM
HAKJIOHHOM IPU3MBbI

39

Brrauciienne 00EMOB TeIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
MTUPAMUIBI

40

®opmyna 00bEMa MUPaAMUIBL.
OtHouleHne 00BEMOB MTUPAMHU]] C
00IIUM yTIIOM

41

®opmyna 00bEMa MUPaAMUIBL.
OTtHomeHue 06bEMOB MUPAMUJL C
00IIUM yTIIOM

42

CtepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHbIC
¢ 00béMaMy HAaKIIOHHON MPU3MBI

43

CrepeoMeTpHUYECKUE 3a]1a4H, CBI3aHHbBIC
¢ 00BEMaMU MUPAMUTBI




[Tpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBA3aHHEIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue
paccTosiHus A0 IIOCKOCTH

47 Kontponbras padota "O0bEM
MHOTOTpaHHUKa"
Hunuuapuyeckas HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UIUHIP.
[1nomaae MOBEpXHOCTU LUIUHIPA

50 Konunyeckast noBepXHOCTh, 00pazytoriue
KOHUYECKOU nmoBepXxHocTH. KoHyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 Yceuénnsiii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOYM ITOBEPXHOCTH KOHYCA
CrepeoMeTpuyecKue 3aauu Ha

55 JI0KA3aTeIbCTBO U BBIYUCIICHUE,

IIOCTPOECHUEM CEYEHUU LUIUHAPA,
KOHYyCa




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BEIUUCIICHUE,
MOCTPOCHUEM CCUCHHH IIMIINH/IPA,
KOHYycCa

57

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

58

[Ipukagubie 3a1a4m, CBI3aHHBIC C
AIAHIPOM

59

Cdepa u map

60

[lepeceuenue cepsl 1 mapa ¢
riockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxenue mapa

61

[epeceuenue cheps! u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300paxkenue mapa

62

VYpasuenue chepsl. [Lnomans chepst u
e€ vacren

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a9i Ha
JA0Ka3aTCJIbCTBO U BbIYUCICHUC,
CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM MX CEYCHUI TIOCKOCTBIO

65

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeIbCTBO M BBEIUUCIICHUE,
CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM UX CCUCHHI TIIOCKOCTHIO

66

[TpuknagHbIe 3a7a9H, CBSI3aHHBIEC CO
cdepoii u mapom




IToBTOpEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BEIYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOT00US

68 Paznuuynbie KOMOMHALINY TEI BpaIlleHUS
1 MHOTOTPaHHUKOB

69 3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

70 3agaum o Teme ""Tena U MOBEPXHOCTH
BpameHus"

71 KonrponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

7 06beém mummHapa. Teopema 06 00bEMe
MPSIMOTO ITUJTUHIPA
Brrunciienne 00bEMOB TEJI C TOMOIIBIO

73 onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74 ITnomany 60KOBOM M MOIHOI
MOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIC

75 C BBIYHMCIIEHHEM 00BEMOB IIMITUHPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y IUIONIa U TOBEpXHOCTEN Ten"
OO0BEM TIapa u mapoBOTO CEKTOpa.

77 Teopema 06 00béme mapa. [lnomans

cdeprr. CTepeoMeTpHUYECKUE 3a/1a9H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




IIapa, MapoBOro CETMEHTA U IapOBOTO
CeKTOpa

78

[Mpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM IIapa u
wiomanpio cepbl. COOTHOIICHHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEHN U
00BEMaMU TOTOOHBIX TEJT

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne 06nEMa mpu o 100uu.
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE
C BBIYHUCIIEHHEM 00BEMOB TEJ U
TJI0IaZeH TOBEPXHOCTEN

80

KonTpomnbnas padota "[1nomamu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBUKEHUS U PAaBEHCTBO
¢uryp. O6mmme CBOMCTBA ABUKEHU

82

Buapl nBuxkeHnil: napamienbHbII
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPAMOI

&3

[IpeobpazoBanus nmomxoowus. [Ipsmas u
chepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC IBUIKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHcTae"




86

O6o06maromee nosropenue 11 nousTuit
1 MeTOoJI0B Kypca reomerpuu 1011
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUIL:
"[TapayienbHOCTh TPSMBIX U
IJTIOCKOCTEH B MpoCTpaHcTBE"

87

O6o06maromiee nosropenue 11 nousTuit
1 MeTOoJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsl B mpocTpaHcTBe"

88

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"BekTopsbl B mpocTpaHcTBe"

89

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHHUHN
"OO6BeM MHOTOTpaHHHUKA"

90

O6o06maromiee nosropenue 11 nonsTuit
1 METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHHUHN
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nosropenue 11 nousTuit
1 METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHMUH:
"TTnomaan MoBEepXHOCTU U 0OBEMBI
KpyIibIX Ten"

92

O6o06maromiee nosropenue 11 nousTuit
1 MeTo0B Kypca reomerpun 10—11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHMUHN:




"ITnomaau MOBEPXHOCTH U OOBEMBI
KpyIribix Ten"

93

HToroBasi KOHTpOJIbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHme, 0600IIeHNE 1
cucTeMaTu3anus 3HaHU

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[IOK






