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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpusa sBnsercs OAHUM H3 0a30BBIX KypCOB Ha YPOBHE CpPEIAHETO OOIIEro
oOpa3oBaHMs, TaK KaKk 00€CIEYMBAET BO3MOXKHOCTb M3YYEHHS IUCHUUIUIMH €CTECTBEHHO-
HAy4YHOW HAIIPaBJIEHHOCTH U IPEIMETOB I'yMaHMTapHOro nukia. [lockonbKy jormueckoe
MBILUIEHHE, (POPMUPYEMOE MPU U3YUYEHUU 00YYaIOIUMUCS OHSITUMHBIX OCHOB T€OMETPHH,
IpU JI0KAa3aTEIbCTBE TEOPEM M IOCTPOCHHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUU MPHU
pElIEHNH TIEeOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaTh M ONPOBEpPraTh THMIIOTE3bI
HENOCPEICTBEHHO HCIOJIB3YIOTCA IPU PELICHUM 3a]lad €CTECTBEHHO-HAayYHOI'O ILIMKIIA, B
YACTHOCTH (PU3MUECKUX 3ajau.

[lenbp ocBOEeHMA MpOrpaMMbl yueOHOTO Kypca «['eomeTpus» Ha yriyOl€HHOM YpOBHE
— pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEN 00YUYaIOMIUXCsl PU U3yUYEHUU T€OMETPUH, KaK
COCTaBJISIIOLIEN MpeaMeTHON obnactn «MaTtemaTuka u MH(pOpMaTHKa» depe3 oOecreueHne
BO3MO>KHOCTH NMPUOOPETEHUS U UCIOJIb30BaHUs O0siee MIyOOKUX T€OMETPUUYECKUX 3HAHUN
U JIeUCTBUM, creuu(UYHBIX TIEOMETPUM, U  HEOOXOJMMBIX JJIi  YCIEHIHOIO
podecCuOHaNBEHOTO 00pPa30BaHMSI, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM  3aJjayaMM  Kypca T€OMETpUM Ha  yriayOJEHHOM  YpOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpEeHHE MPEICTABICHUS O TEOMETPUM KAK YacTM MHUPOBOM KYJIBTYpPbl M
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GbopMHpOBaHHUE TPEACTABICHHS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEUILUX
MaTEMaTUYECKUX MOJEINAX, MO3BOJSIOIIMX ONKMCHIBATH M HM3y4aTh pa3HbIC SIBICHUS
OKPY’KAaIOIIEr0 MHUpa, 3HAHHWE MOHATHMHOrO amnmapara mno paszaeiny «CrepeoMeTrpusd
y4eOHOTro Kypca reOMeTpHH;

dbopMHpOBaHWE YMEHHUS BIAJIETh OCHOBHBIMU TMOHSTHUSIMU O MPOCTPAHCTBEHHBIX
¢urypax u uXx OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM, POPMYJI U YMEHHE UX PUMEHSTD,
YMEHUS JOKa3bIBATh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHS 3a1ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh HA 4YepTEkaxX, MOJEISAX U B PEaJbHOM MHUpE
MHOTOI'PAaHHHKH U TeJla BpAEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIIH;

dbopMHpOBaHHE TOHUMAHUS  BO3MOXHOCTH  aKCMOMAaTHYECKOTO  IMOCTPOCHHUS
MaTEeMaTUYECKUX TeOpUid, ((OPMUPOBAHKNE TOHUMAHHUSI POJIM AKCUMOMATHKHU MTPU NPOBEECHUU
pacCyXJIeHUN;

(dbopMupoBaHHE YMEHUS BIAJETh METOJAMH JO0Ka3aTeJIbCTB U aJIFTOPUTMOB pPELICHMUS,
YMEHUS WX HNPUMEHATh, NPOBOAUTH JOKA3aTENIbHBIE PACCYXKIEHUS B XOJE pEUICHUsS
CTEPEOMETPUYECKUX 3aJad W 3aJady C NPaKTUYECKUM COJEp:KaHHeM, (POPMUPOBAHUE
NPEACTaBICHUsT O HEOOXOJAMMOCTH JO0KAa3aTeNbCTB IMPU OOOCHOBAaHUU MAaTEMATUYECKHX
YTBEPKJIECHUN U POJIM aKCHOMATUKH B IIPOBEIEHNUN JEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPLICHCTBOBAHWE HMHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM
o0yyJaroumxcsi, MO3HaBaTeIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU
MBIILJICHUS, UHTEPECca K U3YYEHHUIO TEOMETPUH;

dbopmupoBanre (PYHKIMOHATIBLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM: YMEHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peasbHbIX JKM3HEHHBIX CUTyallUIX M TMpH H3YYEHHHM JPYTUX YYEOHBIX MPEIMETOB,



MPOSIBJIICHUS] 3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEATbHBIX CHUTYyaluH,
UCCJIEI0BAHUSI IOCTPOCHHBIX MOJIENEH, UHTEPIIPETAIIMH MTOTYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B 10-11
KJlaccax sABIAIOTCA: «lIpsMbIe M ITIOCKOCTH B IPOCTPAaHCTBE», «MHOrorpaHHukm», «Tena
BpalleHUs», «BEKTOphI 1 KOOPJUHATHI B IPOCTPAHCTBEY, «JIBUXKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUEe «yMETh ONEPUPOBATH TOHITUIMUY,
pEeleBaHTHBIMU TE€OMETpUU Ha yriay0iaéHHom ypoBHe oOydenuss B 10-11 kiaccax,
OTHOCHUTCSI KO BCEM COJIEp)KaTelIbHbIM JUHUSM Yy4eOHOro Kypca, a (OpMHUpOBaHUE
JIOTUYECKUX YMEHMI pacrpeiessieTcss He TOJIBKO MO COAEPKATENbHBIM JIMHHUSM, HO U I10
rogam  oOyuenusi. CopepxkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM
pesynbTaTam ocBoeHusi DenepanbHO pabouell mporpamMmbl, pacnpeneléHHbIM 0 ToJam
oOy4eHHsi, CTPYKTypUpPOBAaHO TakhUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHLUNIMATBHBIM BOMIPOCaM OOydaroluecs: o0paniaiuch HEOAHOKPATHO. JTO MO3BOJIAET
OpraHu30BaTh OBJAJCHUE M'€OMETPUUYECKUMU MOHATHIMHU U HABBIKAMU MOCIEIOBATENBHO U
NOCTYNAaTeNbHO, C COOIIOACHUEM IPUHLUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAThH
B OOII[yI0 CUCTEMY I'€OMETPUUECKUX MPEJICTABICHUN 00YYarOIUXCsl, paciupsist U yriryosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gaTh ycioBHs s AuddepeHumanuu oOydeHHs], MOCTPOECHUS WHIAMBUIYATbHBIX
o0Opa3oBaTeNbHBIX NpPOrpaMM, OOECHEUUTh YINIYOJEHHOE HW3YYEHHE TEOMETPUHM Kak
cocTaBisitoLIel yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYAIOIIUXCA K NPOJOJDKEHUIO H3YYEHUs MaTEMaTUKU C Y4ETOM
BbIOOpa Oynaymied mpodeccur, obOecrednBasi MPEEeMCTBEHHOCTh MEXKIY OOIUM U
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHOro Kypca «l'eomerpusi» Ha yriyOoaéHHOM ypoBHE oTBoaUTCs 204
yaca: B 10 kimacce — 102 yaca (3 ygaca B Henmenwo), B 11 kimacce — 102 ygaca (3 ygaca B
HEJICITIO).



COJEP)XAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSA CcTEpeoMeTpuH. Touka, mpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHMYECKOM TOCTPOCHHHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX.

B3anmHOe  pacmosiokeHue INpsAMBIX B IIPOCTPAHCTBE:  II€pPECEKarolIuecs,
NapajulesIbHble M CKpeluBaromuecs npsmele. [Ipu3Hakn CKpenmBaronmxcs MPsSMBIX.
[TapajutesIbBHOCTh MPSAMBIX U IJIOCKOCTEM B IPOCTPAHCTBE: IApaJUICIbHbIE IPSIMBbIC B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX IPSAMBIX, MAPAILICIBHOCTh HPSIMOUW U IUIOCKOCTH.
[MapannensHOe U UEHTpaJbHOE MpPOEKTUpPOBaHME, HU300paxkenue ¢uryp. OCHOBHBIC
CBOKMCTBa TMapaJUIeIbHOTO MPOEKTUpOBaHUA. M300paxkenne ¢uryp B TapaieIbHOU
INPOCKIHMH. YTIbl C COHANPABJICHHBIMU CTOPOHAMM, YIOJ MEXAy NpSIMBIMUA B
npocTpancTBe. llapajulenbHOCTh IIIIOCKOCTEW: MapajljIeibHbIE IUIOCKOCTH, CBOWCTBA
napajuleJbHBIX IUIocKocTed. [Ipocrelinme npocTpaHCTBEHHbIE (UIYpbl HA IUIOCKOCTH:
TETpa’ap, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh TNPSAMOM M IUIOCKOCTH: MEPIECHANKYJSIPDHBIE MpPsSMbBIE B
IIPOCTPAHCTBE, NIPSMBbIE MapaJUICIbHbIE W INEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NIEPIICHIUKYJIAPHOCTA IIPSAMON U IUIOCKOCTH, TEOpEMa O MPSIMOM MEPIEHAUKYIAPHOU
II0CKOCTH.  OpTOroHaJIbHOE  NpOEKTHpoBaHWE. llepneHauMKyiassp UM HAKJIOHHBIE!
pacCTOHUE OT TOYKM IO INIOCKOCTH, PACCTOSHHUE OT NMPSAMOM IO INUIOCKOCTH, MPOEKIHUS
burypsl Ha IJIOCKOCTb. [leprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
NIEPIIEHINKYJIAPHOCTU IBYX IUIOCKOCTEN. Teopema o TpEX neprneHauKyisapax.

VYrael B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYTPAaHHBIM Yrod,
JIMHEWHBIA YroJI IBYIPaHHOTO yriyla. TpéXrpaHHbId M MHOrorpaHsble yribl. CBOMCTBa
IUIOCKAX YIVIOB MHOTOTpaHHOro yriia. CBOMCTBa IUIOCKMX M JABYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrospbHas npusma,
npsiMas W HaKJIOHHAs MpuU3Mbl, OOKOBass W TIOJIHAg TOBEPXHOCTh IPU3MBIL
[Tapaitenenunen, NpAMOYTOJIbHBIA MapajuieIeNUIIe] U €ro cBoicTBa. KpaTuaiive mytu
Ha [IOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IlpocTpaHCTBeHHass Teopema
[Mugaropa. Ilupamuga: N-yroiapHas nupamuaa, NpaBUjbHAas W yCeUE€HHas MUPAMUIBL.
CpoiictBa péOep W OOKOBBIX TpaHEW MPaBWIbHOW mnupaMuabl. [IpaBuibHbBIE
MHOTOTPAaHHUKU: NPAaBUJIbHAS MPU3Ma U MPaBUJIbHAS MUPAMUAA, IPABUIIbHAS TPEYTOJIbHAS
nupamMpza W OpaBWIbHBIM  TeTpadap, KyO. IlpencraBieHue o  NpaBUIIBHBIX
MHOTI'OTPAaHHUKAX: OKTadIp, NJOAEKAdAP U UKOCAIP.

Brruncnenne »1eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriel. [lmomans
OOKOBOW MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU NPSIMOM MPU3MBbI, IUIONIAb OCHOBaHUM,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoil mpusMbl. [lnomniaas 60KOBOM MOBEPXHOCTU U
IIOBEPXHOCTH IIPABUJIbHOM IMMPAMHUJIBI, TEOPEMA O IUIOLIAA YCEUEHHON MUPAMUIBI.



CuMMeTpusi B MPOCTPAHCTBE. DJIEMEHTHI CUMMETPUH MPABUIIBHBIX MHOTOTPAHHUKOB.
CummMmeTpusi B MPaBUIBHOM MHOTOTPAHHUKE: CUMMETpHUS MapajulesienuIeia, CAMMETPUS
MPaBUJIBHBIX MTPU3M, CHAMMETPHS TPABUILHOW MUPAMU/IBL.

BekTOpBHI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIEHHBIEC U MPOTUBOMOJIOKHO HAIIPABICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. J[€MCTBUS ¢ BEKTOPAMU: CIIOKEHHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uuciio. CBOWCTBA CIIOKEHUS BEKTOPOB.
CBolicTBa YMHOXKEHHUSI BEKTOpa Ha yucio. [loHsTHEe KOMIUIaHapHbIE BEKTOpPHI. IIpu3Hak
KOMIUJITAHAPHOCTH TPEX BEKTOpoB. IIpaBmio mapamienenunena. Teopema o pa3iioKEHUU
BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BeKTOpam. [IpsiMoyrosibHasi cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBs3b MEXAY KOOpAMHATAMH BEKTOpa U
KOOpJIMHATaMM TOUEK. YTOJ MEXKIYy BeKTopamu. CKalIpHOE MPOU3BEACHUE BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsTHS: MUIAMHAPUYECKAS MOBEPXHOCTh, KOHUYECKAsI MOBEPXHOCTh, chepruieckas
IOBEPXHOCTh, 00pa3yrolue NoBepxHocTeil. Tena BpaleHus: UUINHAP, KOHYC, YCEUEHHBIH
KOHyC, cdepa, map. B3aumHoe pacnonoxeHue cdepbl M IJIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cepe. M300pakeHre Ten BpalleHusl Ha MIIOCKOCTU. Pa3BépTka MuIMHIpa U
konyca. CumMmeTpusi chepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajienenuneaa u cieactsus u3z He€. O0bEM NpsIMol U HAKJIOHHOW MPU3MBI, IUIUHAPA,
nupamMubl 1 Konyca. O0BEM mapa v mapoBOro CerMeHTa.

KomOunauu Ten BpallleHUss 1 MHOTOTpaHHUKOB. [Ipu3ma, BOucaHHasi B LWJIMHJD,
omucaHHasi 0koJo muiuHapa. [lepeceduenue cdepsl u 1mapa ¢ miockocTeo. Kacanue mapa
u cdepsl MWIOCKOCThIO. [IoHSATHE MHOTOTpaHHHMKA, OMHCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHUSI.

[11o1mans NOBEpXHOCTH UMIMHAPA, KOHYca, Tuiomaab cepsl u e€ yacreid. [logodue
B npoctpaHcTBe. OTHOLIEHHWE OO0BEMOB, IJIOIIAJAEH MOBEPXHOCTEM MOAOOHBIX (UTyYp.
[Tpeobpa3zoBanue nompobusi, romoretusi. Pemenne 3aa4 Ha MIOCKOCTU C UCTIOIb30BAaHUEM
CTEPEOMETPUUYECKHUX METOJIOB.

[locTpoeHue ceyeHUH MHOTOIPAHHMKOB W Tl BpAIICHMS: CEYEHHUS UWIMHApA
(mapayuienTbHO W MEPIECHIUKYJISIPHO OCH), CeUeHUs] KoHyca (TapajuiesibHble OCHOBAHUIO U
IPOXOJSIINE Yepe3 BEPIUHMHY), CEYEHMS LIapa, METOJbl MOCTPOEHUS CEUYECHUW: METOJ
CJIE/IOB, METOJI BHYTPEHHETO ITPOEKTUPOBAHMS, METOJ] IEPEHOCA CEKYLIEHN TUIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekrTopel B mpocTtpanctBe. Omnepanuu Haja BEKTOpaMH. BeKTopHOe yMHOXEHUE
BeKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXXEHHs. [IpsMoyrosibHasi cucreMa KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznokenue Bektopa mo 6asucy. KoopamHaTHO-
BEKTOPHBIA METOJI MPU PEUIEHUU FTEOMETPUUYECKHX 3a/1au.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus npoctpaHcTBa. OroOpaxkeHus. JBuxeHuss U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWXCHUW. BuAbl [BWKEHUN: NapajUlelibHbIA IIEPEHOC, LEHTpaJbHAsA



CUMMETpHSI, 3€pKaJibHas CHMMETpPHUs, TOBOPOT BOKpyr mpsmoil. IIpeoOpasoBanus
nono6wus. [psimast u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«'EOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OPMHUPOBAHHOCTh TPAXKMTAHCKON TO3ZUIIMH OOYYaIOIMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUHCKOrO OOIEeCTBA, MPEJACTABICHHE O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU, TPOIEAYP TPaXTaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl M JIPYroe), YMEHHE B3aUMOJIEMCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U Ha3HAUCHHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPAXKIAHCKONW HACHTUYHOCTH, VYBAXKECHHUS K
NpOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMAaTUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSM POCCHUICKMX MaTEMAaTHUKOB M POCCHUMCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HAyKaX, TEXHOJOTHUSAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAyKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYAas OCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH, pPACCYXKIEHUH, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKUM aclleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTUYECKHUE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30IMacHOTr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBBIO
(3mopoBOoe TMTaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATUH U OTAbIXa, perysspHas
dbu3nueckass aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE TMPU 3AHSATUAX CIIOPTUBHO-
03JI0POBUTEIBHOMN JAEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IEHHOCTH TPYAOTIOOHUS, MHTEPEC K Pa3THMUYHBIM
chepam mpodeccHOHANBHON MESITENbHOCTH, CBS3aHHBIM C MaTeMaTHUKOM U e
NPUIOKECHUSIMUA, YMEHHE COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymied mnpodeccunt u
pear30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTb U CIIOCOOHOCTh K
MaTeMaTHYECKOMY OOpa30BaHMI0 M CaMOOOpPA30BaHMIO HA TMPOTSHKEHUM BCEU KU3HH,
TOTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEIICHUM MPAKTHUUYECKUX 337a4 MAaTEeMaTUYECKOU
HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh DKOJIOTUYECKOW KyJIbTYpbl, MMOHUMAaHUE BIUSHUS COLUAJIBHO-
PKOHOMHYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOAHON M COLUMAIBHOW Cpe/ibl, OCOZHAHUE



IO0ANBHOTO  XapakTepa JKOJIOTHYECKUX TMpOoOJieM, OpHEHTalMs Ha NPUMCHCHHE
MaTeMaTUYeCKUX 3HAHUW IS pEIIeHHWs 3a7ad B OOJacTH OKPYXKAIOMIEH Cpeibl,
MJIAHUPOBAHUE TMOCTYNKOB M OIIEHKM MX BO3MOXHBIX TMOCIEACTBUI I OKpPYXaoIIei
Cpesl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW MPAKTHKH, MOHUMAaHWE MAaTEeMAaTHYECKOW HAyKH Kak
chepbl YenoBeUYECKON AEATETbHOCTH, ATANOB €€ Pa3BUTHUA U 3HAUYMMOCTH JJIsI Pa3BUTHS
[MBWIN3ALIMK, OBJIAJICHUE SI3BIKOM MaTEMaTHMKH W MaTeMaTHYeCKOM KYyJIbTYpOH Kak
CpeACTBOM ITO3HAHUSA MHpa, TOTOBHOCTD OCYILIECTBIISITH IIPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX O0OBEKTOB,
MOHSATUM, OTHOIICHHH MEXIYy TMOHITHUAMU, (OPMYIUPOBATH OMNPEACIICHUS TOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKALMKU, OCHOBAHUS Jisi 000OIECHUS U
CpaBHEHMS, KDUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (DOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKJICHUSI: YTBEPAUTEIbHbIE U
OTpUIlaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOJIIOACHUSAX U YTBEPKICHUSX, MpejiaraTh KpUTEPUHU JJIsI BBISIBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKH, I€TYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKIIOUECHHUM, YMO3aKJIIOUeHUHN TT0 aHAJIOTUU;

MPOBOAUTL CAMOCTOSITENIbHO  JIOKA3aTeIhCTBA MATEMATHUYECKUX  yTBEPKIACHUU
(mpsiMble ¥ OT MPOTHBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKJICHHS U BHIBOIBI;

BBIOMpATh CIOCO0 pemieHuss yueOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO BAapHUaHTOB
pelieHusi, BbIOMpaTh HauOosee MOAXOIAIIUNA C Y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:

UCIIOJB30BaTh  BOMNPOCHI  KaK  HCCIENOBATENbCKUNA  MHCTPYMEHT  IO3HAHUS,
dbopMyIUpoBaTh BOMPOCHI, (UKCUPYIOIIUE MPOTUBOpEUYHE, MPOOJIeMy, YCTaHABIUBATH
HMCKOMOE M JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHCHUE;

MPOBOJAUTH CaMOCTOSITEJIbHO CIJIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIICIOBAHHUE TIO0
YCTAaHOBJICHHIO OCOOCHHOCTEH MareMaTuueckoro oOBeKTa, SBJICHUS, IMpoIriecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeIbHO  (OPMYJIUPOBAaTH OOOOIIEHUST W BBIBOABI 10 pe3yibTaTaM
MPOBEJAEHHOTO HAOJIOICHUS, MCCIICIOBAHUS, OLICHUBATHh JOCTOBEPHOCTh IMOJYyUYCHHBIX
pE3yJIBTaTOB, BEIBOJIOB M 00OOIICHUT;



IPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE IMpOLEcCcCa, a TAKXKE  BBIIBHUIaTh
IPEAINOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISBJIATH A€(PULIATH HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA HA BOIIPOC U
JUIS PELLICHUs 3aJauH;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W MHTEPHPETUPOBATH HH(OPMALMIO PA3NUYHBIX BUIOB U (opm
IPECTaBICHNUS;

CTPYKTYpUpOBaTh HMH(POpMALMIO, MPEACTaBIATh €€ B pPa3IUUYHBIX (opmax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHMBATh HAJA&KHOCTh WH(GOPMALMU MO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJAECHHUA B COOTBETCTBUU C YCJIOBHSIMH U
LEJSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pPEHHS] B YCTHBIX U
IIMCBMEHHBIX TEKCTax, AaBaTh IIOSCHEHHUS MO XOAY PEUICHHUsS 3a/ladd, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3YIIbTAT;

B XO0J€ OOCYXIEHHUS 3a/laBaThb BOMNPOCHI IO CYIIECTBY OOCYXIA€MOMl TEMBI,
npoOJieMbl, pelrraeMol 3aJadM, BBICKA3bIBATH WJIEH, HAllEJICHHbIE Ha IOMCK pEeIleHus,
CONOCTaBIAAITH CBOM CYXKJIEHHSI C CYXICHHSAMH JPYI'MX YYaCTHUKOB JHAJIOTA,
O0OHapyKMBaTh Pa3au4le M CXOJCTBO MO3ULIHUHA, B KOPPEKTHOU (popme (popMyIHpOBaThH
pa3HOIJIACHS], CBOU BO3PAXKEHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 33Ja4M, SKCHOEpPUMEHTa, HCCIEIOBaHNUsA,
IPOEKTa, CAMOCTOSITENIbHO BbIOUPaTh (hOpMaT BBICTYIUICHHSI C YUETOM 3a/au MPe3eHTaIH
¥ 0COOEHHOCTEH ayaUTOPHUH.

PerynsitTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE I€eiiCTBHS

Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a7a4H, BRIOMPATh CIIOCO0 PEIICHUs ¢ yIETOM
UMEIOIIUXCST  PEeCYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUpPOBAaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOU UH(pOpPMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HAaBBIKAMH ITO3HABATEIbHOW pPEeQICKCHH KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUH M  MBICIHMTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB, BIJAJIETh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yjibTaTa pelieHdus MaTeMaTHYeCKON
3a7a4H;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh HPH PEIICHUH 3a/1a4l, BHOCUTh
KOPPEKTHBBI B JICSITEIHFHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAMJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHWBATh COOTBETCTBHE pe3yibTaTa IEIU U YCIOBUSM, OOBICHATH TPHUYUHBI
JOCTIDKCHUSI VI HEJOCTYKCHHS Pe3yJIbTAaTOB JESATEIHHOCTH, HAXOIUTh OMMOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIBHON paOOTHI
IpU PEIICHUN y4eOHBIX 3a7a4, IPUHUMATH I€JIb COBMECTHOU JESITEIbHOCTH, IIJIAHUPOBATh
OpraHM3aIlMI0 COBMECTHOM paboOThl, pacmpeaensiTh BUABl paldOT, JOrOBapUBATHCH,
o0CyXIaTh MPOIIecC U pe3yabTaT paboThl, 000011aTh MHEHHSI HECKOIBKUX JIIOJICH;

y4acTBOBAaTh B TPYIIOBBIX ¢Gopmax paboTel (0OCyXaeHus, OOMEH MHEHHM,
«MO3TOBBIC IMITYPMbD» U UHBIC), BBITIOTHATH CBOIO YacTh pa0OThI U KOOPIAUHUPOBATH CBOU
JEHCTBUS C IPYTMMH Yi€HAMU KOMaHbl, OIICHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIUI
MPOIYKT IO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJHO OMNEpPUPOBATH OCHOBHBIMHM MOHSATUSMHU CTEPEOMETPUU IPU PEIIECHUU
3aJ1a4y ¥ MPOBEJCHUN MAaTEMAaTUYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPHM M CIEICTBHS M3 HHUX IMpPU PEIICHUU
reOMETPUYECKUX 3a/aY;

e KJacCU(pUUUPOBATh B3aUMHOE pPACIHOJIOXKEHUE NPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHUSMHU, CBSI3AHHBIMU C yIJaMU B IPOCTPAHCTBE:
MEXIY MPSAMBIMU B IPOCTPAHCTBE, MEXKAY IPSIMOM U MIIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHHUKOB (MpU3Ma, MUpPaAMHUIA,
PSIMOYTOJIBHBIN Mapajuienenumes, Kyo);

e KJIACCHU(PUUMPOBATH MHOTOTPAHHUKH, BIOMPAsi OCHOBAHUS JJIsl KJIacCU(UKaIIK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C CEYEHHUEM MHOTOIPAaHHUKOB
IJIOCKOCTBIO;

e BBINOJHATh NAPALIENBHOE, LEHTPAIBHOE U OPTOrOHAIBHOE NPOEKTHPOBAHUE
(Guryp Ha II0CKOCTb, BBIOJHATH U300paxeHus: (Uryp Ha IiIOCKOCTH;

e CTPOUTb CEUEHHUS MHOIOTPAHHUKOB pPAa3IUYHBIMH METOJAaMH, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEpPTEKH U3 PUCYHKOB INMPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXy, COOKY, CHU3Y;

e BBIYUCIATH IUJIOIIAIU IOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, NUpamMuia),
reOMETPUYECKUX TeJl C TPUMEHEHUEM HOpMYT;

e CBOOOJHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOJAHO ONEpPUPOBATH TMOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;



pemarh 3aa4M Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN W HAXOXKICHUE
F€OMETPUYECKUX BEJIIMYMH, IIPUMEHSS W3BECTHBIE METOABl NPHU PELICHUHU
MAaTeMaTHYECKMUX 3aa4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CII0KHOCTH;
IIPUMEHATh  IPOCTEMIIME  IPOrpaMMHBIE  CpelcTBa U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPECOMETPUUECKUX 3a1a4;
U3BJIEKaTh, TMpPeoOpa3oBbIBAaTh U  UHTEPIPETHPOBATH  HHMOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

IIPUMEHATDH IIOJy4CHHBbIC 3HAHUsA Ha MPAKTUKE: CPaBHUBATh U AHAIU3UPOBATH
pealbHbIE CUTYyallud, IPUMEHATH HU3YYCHHBIE IIOHATHA B IPOLECCE IIOUCKA
pelieHuss MaTeMaTHueckKu C(opMyIHpoOBaHHOW MPOOJIEMbI, MOAEIUPOBATH
peanpHbIe CUTyallMHd HA SI3bIKE T€OMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJEIHN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX IOHATUH M TEOopeM, amnmapara anreOpsl,
pelarh NPAKTUYECKUE 3a7adM, CBA3aHHBIE C HAXOXKICHUEM I'E€OMETPUYECKUX
BEJINYNH,;

MMETh NPEJICTaBIEHNs 00 OCHOBHBIX 3Tanax pa3BUTHs F€OMETPUU KaK COCTAaBHOM
4acTu (QyHIAMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca obyyaromuics HayquTCs:

cBOOOZIHO  ONEpUPOBATh TMOHATHUSAMHU, CBSI3aHHBIMM C  LWJIMHIPUYECKOH,
KOHUYECKON U CHhEepUUECKON MOBEPXHOCTAMHM, OOBSICHATH CIOCOOBI MOTYUYEHUS;
OTEPUPOBATh TOHATHUAMH, CBS3aHHBIMA C TEIaMH BpAILICHUS: IWIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacrno3HaBaTh Teja BpauleHus (UWIMHIP, KOHYyC, cdepa U 1ap) U OOBICHSITH
CHOCOOBI MOTYYEHHsI TEJ BpalCHMS;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIoJIOKEHUE CPephl U MIIOCKOCTH;

BBIUUCIISATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIeHHs, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALCHUSI, TEOMETPUYECKUX TEIl
C MPUMEHEHHEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMM C KOMOMHAIUSIMU Tel
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOIPAaHHUK, BIOUCAaHHBIK B chepy u
ONMMCAHHBIA OKOJIO cdephl, cdepa, BNUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalllCHUS;

BBIUMCIIATh COOTHOLICHHUS MEXAY IUIOIAAsIMU TIOBEPXHOCTE U 00BbEMamMu
IMOTIOOHBIX TEN;

U300pakaTh U3ydaemble (UTYPBI, BHIMOIHATH (BHIHOCHBIEC) MIIOCKUE YEPTEKHU U3
PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEpPXy, COOKY, CHH3Y, CTPOHUTH
CEUEHUs TEJ BpaIllCHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH W  MPeoOpa3oBbIBaTh  HHPOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPENCTABICHHYIO Ha YEPTEexKaX U
PHUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALMU HaJ BEKTOPaMU;



3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IMHAT;

pelmaTh TeOMETPUYECKHE 3aJayd Ha BBIYUCICHUE YIJI0B MEXKIY NOpPSIMBIMU U
MJIOCKOCTSAIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH JO0 TUIOCKOCTH, B IIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/Ia MPU PEIICHUH;

CBOOOJTHO ONEPUPOBATH MOHITHUIMU, CBI3aHHBIMU C JBUXKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300pa)KEHUS] MHOTOTPAHHUKOB U TEJ BpAIEHUS MPU MaPaTIICTIHHOM
nepeHoce, IEHTPATbHON CHUMMETPUM, 3€PKabHOM CHUMMETPUU, TPU MOBOPOTE
BOKpPYT MPSIMOH, MpeoOpa3oBaHus 0100Us;

CTPOUTh CEUEHUSI MHOTOTPAaHHMKOB M TeNl BpalIECHUS: CEUCHMS IWIMHJIpA
(mapaJuienbHO W TMEPNEHAUKYISIPHO OCH), CEUYEeHHUS KOHyca (mapaijieibHbIe
OCHOBAHUIO U TIPOXOSAIINE YEPE3 BEPIINHY), CEUCHUS 11apa;

HCIIOJIb30BAaTh METO/IbI TOCTPOCHUSI CEUCHUI: METOJ CIEA0B, METO/I BHYTPEHHETO
MPOEKTUPOBAHMS, METO MIEPEHOCA CEKYIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpUuYecKre (DaKThl ISl PEIICHUS CTEPEOMETPUUECKUX 3ajad,
MPENOIAraloIuX HECKOJIbKO IIAaroB pEHICHUs, €CIU YCJIOBUS IPUMEHECHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pelaTth 3aJa4i Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLIEHHM M HaXOXKJICHHE
reOMETPUYECKUX BEJIMYMH;

MPUMEHSITh TPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMbI
IIPU PEIICHUU CTEPEOMETPUUYECKHX 3a/aY;

MPUMEHSTh TOJYYEHHbIC 3HAHUS Ha NPAKTHKE: CPAaBHUBATh, aHAJIU3HPOBATH M
OLICHUBATh pPEaJbHBIE CHUTYallMU, MPUMEHSITh H3YUYEHHbIC TMOHSTHUS, TEOPEMBI,
CBOMCTBa B MpOIECCE MOMCKAa PEIICHUS MaTeMaTU4YeCKH CPOpMYIHPOBAHHON
npoOJjieMbl, MOJCJIMPOBATh peajibHble CHUTyalldd Ha S3bIKE TE€OMETPHU,
UCCIIEI0BATh MOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM F€OMETPUUYECKHUX MOHITHI
U TEopeM, ammapara ainreOpbl, pemiarh MPAaKTHYECKUE 3a/Jadud, CBSI3aHHBIE C
HaX0XXJICHUEM T€OMETPUYECKUX BEJIMUUH;

UMETh MPEJCTAaBICHUSI 00 OCHOBHBIX ATanax pa3BUTHUSI T€OMETPUU KaK COCTaBHOM
yacTu (pyH1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.






TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

KoHTpoJbHbIe

IIpakTHYeckue

n/n MPOrpamMmbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnonioxxeHne npsMbIX B 5 1
POCTPAHCTBE
3 HapaJ'IJ'ICJ'IBfIOCTB NPSIMBIX g
TUTOCKOCTEH B IMPOCTPAHCTBE
4 HepneHnmfyﬂﬂpHOCTL MPSIMBIX | o5
IUIOCKOCTEH B MIPOCTPAHCTBE
5 Vbl U paccTossHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
3 [ToBTOpeHwMeE, 0606meH1:Ie u 5 )
cUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME




11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoauuyecTBO 4acoB

Ne ni/m Konrpouabnsie IIpakrnyeckue
MpPOrpaMmMbl Bcero
padoThI padoThI
1 AHanuTH4eckasi FeOMeTpHs 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTeMaTu3alusl 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tema Bpamenus 24
5 [Tnomaau MOBEpXHOCTU U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTEeMaTH3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosamnyecTBo yacoB
Ne JlaTa
wn Tema ypoka Beero Kontpoasnbie | IlpakTuyeckue e
padoThI padoThI

1 OcHoBHBIE TpaBmiIa H300pakKeHUs HA PUCYHKE INIOCKOCTH, MapaIeIbHbIX 1

OpsSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[TonsiTHs cTEepeoMeTpun: TOUKa, IpsAMast, INIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
2 IpaBuiia H300paKeHNsl Ha PUCYHKE TUIOCKOCTH, MapajIeIbHBIX IPSMBIX 1

(OTpe3KoB), cepeInHbI OTPE3Ka
3 [TonsaTHs: Mepecekarmumecs MIOCKOCTH, MEPECEKAIONTNECs MPSIMas U MII0CKOCTD; 1

MOJTYITPOCTPAHCTBO
4 [MonsiTHA: MepeceKkaroImuecs MI0CKOCTH, MEPECEKAIOLINECs MPsIMasi M INIOCKOCTH; 1

MOJTYTTPOCTPAHCTBO
5 MHororpaHHMKH, U300paKeHHE MPOCTEUIIMX MPOCTPAHCTBEHHBIX Uy, 1

HECYIIECTBYIOIINUX O0HEKTOB
6 MHororpaHHuKH, U300paKEeHHE POCTEHIINX MPOCTPAHCTBEHHBIX QHUTYD, 1

HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX
9 AKCHOMBI CTEPEOMETPHH U TIEpPBBIE ClIeACTBUS 13 HUX. CIIOCOOBI 3a1aHus 1

MPSIMBIX U IJIOCKOCTEN B mpocTpaHcTBe. O003HAYEHUSI TPSAMBIX U IIIOCKOCTEN

N300pakeHue ceueHuil mupaMuabl, Kyoa U MpU3MBbl, KOTOPbIE TPOXOAAT Yepe3 UX
10 pEbpa. M300paxkeHne nepeceueHus MoJy4YeHHbIX TIOCKocTel. PackpammBanue 1

MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LBETAMH

N300pakeHne ceueHuil MipaMubl, Kyoa U TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
11 pEdpa. M300paxkeHne nepeceueHus MoJIy4YeHHbIX IIOCKocTel. PackpamBanue 1

MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
12 N3o0pakeHne ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 X 1




pEbpa. N3o0paskeHne nepecedeHusl MOTYyICHHBIX II0CcKocTel. PackpammBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

N306paxenune cedyeHuit mupamuibl, Kyoa v Mpu3Mbl, KOTOPBIE IPOXOIAT Yepe3 UxX

13 pEbpa. M3o0pakeHne nepecedeHusl MOTYICHHBIX II0CKoCTel. PackpammBanue
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

14 Merton cresioB it TOCTPOSHUS CeUSHUI

15 Meroa cnenoB aiisi mocTpoeHus ceueHuid. CBoMCTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEMN

16 Merton crenoB it mocTpoeHus ceueHuil. CBOICTBa MepeceueHuil MpsSMbIX U
IJIOCKOCTEM

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepPTEKEH U 3aIKCh IIaroB MOCTPOCHUS

18 [TocTpoenue ceveHwmii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aITHCh IIArOB MOCTPOCHUS

19 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH 1 3aIHCh IIArOB MOCTPOCHUS

20 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEH 1 3aIlliCh IIaroB MOCTPOCHUS

21 [ToBTOpenue mianumeTpun: Teopema 0 MPOMOPIUOHAIBHBIX oTpe3kax. [logooue
TPEYTrOJIbHUKOB

99 [ToBTOpenue mnanumetpuu: Teopema Menenas. PacueTsl B ceueHusax Ha
BBIHOCHBIX 4YepTexkax. McTopust pa3BUTHSA TIIAHUMETPHH U CTEPEOMETPUU

23 Konmponvnas paooma Ne 1 no meme "Axcuomwvt cmepeomempuu. Ceuenusn'’

24 B3anMHoe pacnonokenue npsaMpIx B TpocTpancTBe. CKpEmMBarOnuecs mpsMeble.
[Tpu3Haku CKpENIMBAOIIAXCS MPSAMBIX. [lapamiensHbie MpsSMbIe B TPOCTPAHCTBE
Teopema o cyiiecTBOBaHUM U €IMHCTBEHHOCTH MPSIMON MapauIeTbHOM JTaHHOU

25 MIPSIMOM, IPOXOJIAIICH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKaIlel Ha JTaHHOU
npsmoii. JlemMMa o nepeceueHuu napamiedbHbIX MPSMBIX TUIOCKOCTHIO

26 [TapannensHOCTh TpeX MpsIMBIX. Teopema o TPEX mapaieabHbIX MPSMBIX.

Teopema 0 CKpelMBarOIIUXCS IPSIMBIX




[TapannensHoe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO

21 poeKTHpoBaHus. M300paxkeHne pa3HbIX GUTyp B MapajuIeIbHOM MPOSKIUT 1

08 IlenTpasibHas npoekuus. Yroj ¢ COHAIPaBICHHBIMU CTOPOHAMHU. YTOJI MEXIY 1
MPSIMBIMH

29 3agaun Ha J0KA3aTelbCTBO U UCCIIEI0BAHKE, CBSI3aHHBIE C PACHIOIOKEHUEM 1
HPSIMBIX B IIPOCTPAHCTBE
[ToHsTHA: MapaJIENbHOCTD NPSIMOM U IIJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 napaieIbHOCTH NPSAMOM U ockocTH. CBOMCTBA MapaIIeTbHOCTH MPSIMOU | 1
IJIOCKOCTH

31 I'eomeTprueckue 3a7aun Ha BBIYUCIEHUE U JI0KA3aTEIbCTBO, CBA3AHHBIE C 1
MapajuIeIbHOCTHIO MPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE

39 ITocTpoeHue ceueHus:, MPOXOASILIETo Yepe3 JAHHYIO MPSIMYI0 Ha YepTexe U 1
MapajuieJIbHOTO APYroi npsMoi. Pacy€r oTHomeHui

33 [TapannenpHas npoeKuys, IPUMEHEHHUE ISl IOCTPOEHUS CeueHul Kyda u 1
napajuienenunena. CBoicTBa napaienenurnena u npu3Mbl

34 [TapannensHble mockocTh. [Ipu3Haky nmapanienbHOCTH JBYX MJIIOCKOCTEN 1

35 Teopema o mapanieabHOCTH U €IMHCTBEHHOCTH ITNTIOCKOCTH, IPOXOAAIIeH yepe3 1
TOUKY, HE MPUHAJUIEkKAIIYIO0 JAaHHOM MJIOCKOCTH U CIEJICTBUS U3 Heé

36 CaoiicTBa napamienabHbIX MIIOCKOCTEN: O MapalljIeIbHOCTH MPSMBIX IE€pEeCceUEeHUs 1
IIPY NIEPECEUEHUH JIBYX MTAPAUIEIBHBIX INIOCKOCTEN TPEThEN
CBoiicTBa napaienbHbIX MIIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMBIX,

37 3aKJIIOYEHHBIX MEXAY MapajuleIbHBIMU IIJIOCKOCTSMU; O NIEPEeCeUeHUH MPsIMOii ¢ 1
JBYMSI TTApAIIIETEHBIMHU TUTOCKOCTSIMH

38 IToBropenue: Teopema [Tugaropa Ha mockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI TPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapajuiesenumneaa 1

41 Boruncnenue UIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapalijiesienumnese 1

42 [leprieHAUKYIAPHOCTD MPSIMOM U MIOCKOCTH. [IpH3HaK nepreHuKyIsIpHOCTH 1
IPSIMOI U TUIOCKOCTH

43 [TepnieHIUKyYISIPHOCTD NPSMOM U TI0CKOCTH. [Ipr3HaAK IEpHEHANKYIIPHOCTH 1




IIPSIMOM U TNIOCKOCTHU

Teopema o cyliecTBOBaHUM U €IMHCTBEHHOCTH MPSIMOU, IPOXOSIIEH yepes

44 TOYKY NPOCTPAHCTBA U NEPIEHAUKYIIAPHOMN K IIJIOCKOCTH

45 [TnockocT U NeprneHIUKyISIPHbIE UM MPAMbIE B MHOTOTpaHHUKAX

46 [TnockocT U NeprneHIUKyISIPHBIE UM MPSAMbIE B MHOTOTpaHHUKAX

47 [lepnenaukynsap u HaknoHHas. [locTpoeHne neprieHIuKyspa U3 TOUKH Ha
MPSAMYIO

48 [lepnennukynsp u HaknoHHas. IlocTpoeHue nepneHaAuKyIspa u3 TOYKU Ha
MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIsipax (mpsmas 1 oopaTHas)

50 Teopema o Tpéx nepneHaAuKyIsIpax (mpsimas U oopaTHas)

51 VYroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU

59 [Touck neprieHIuKyYASIPHBIX TPSIMBIX C TTOMOIIBIO MEPIICHIUK YIS PHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuenuii Kyoa, MPU3MBbI, TPABIIILHON MHPAMUIBI C TTOMOIIBIO
OpPTOTOHAJIBLHOM MPOEKIINH

55 [TocTpoenue ceuenunii Ky06a, MpU3MBbI, MPABHILHON MTUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56 CummeTpus B IpOCTPAaHCTBE OTHOCUTEINBHO TUIOCKOCTHU. [1mockocTn cummeTpuit
B MHOTOTpaHHUKAaX

57 [Ipu3Hak nepneHANKYISIPHOCTH MPSMOM U IIIOCKOCTH KaK CIIEICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSITHUM OT TOYKH J0 IITIOCKOCTH

59 [IpaBunbHBIE MHOTOTPaHHUKHU. Pacy€T paccTOsITHUI OT TOUYKH J0 IMIIOCKOCTH

60 CriocoOb! ONyCTUTH MEPIICHIUKYISPBI: CHMMETPHSI, CIBUT TOYKH TI0
MapajuieIbHON IPSIMOU

61 CnBur no HenapayieabHOU MPSMOM, U3BMEHEHHE PACCTOSTHUI

62 Konumponvnana paooma Ne 2 no meme ""B3zaumnoe pacnonoxrcenue npamvix u

niaockocmeit ¢ npocmparncmee’’
63 [ToBTOpeHue: yroym Mexay NpsMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B




MMPOU3BOJIBHOM TPCYTI'OJIbHUKEC, TCOPEMAa KOCUHYCOB

64 IToBTOpEHME: Yroa MeXAY CKPEIUBAOIIUMHUCA IIPSIMBIMU B IIPOCTPAHCTBE 1

65 I'eomeTprueckue METObI BBIYUCICHUS YIJIa MEXY NPSMBIMU B 1
MHOTOTpaHHUKAX

66 JIByrpanHblil yroja. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 IlepnennukynsapHeie maockocTyu. CBOMCTBA B3aUMHO NEPICHANKYISIPHBIX 1
IIJIOCKOCTEN

68 [Ipu3Hak nepneHIuKyJIIpHOCTH IJIOCKOCTEH; TeopeMa O IPsIMON IepeceueHust 1
JBYX IUIOCKOCTEH MEPHEHIUKYISIPHBIX TPEThEN INIOCKOCTH

69 [IpsiMoyronbHbII napauienenunen; Ky0; U3MepeHusi, CBOICTBa NPSIMOYTOJIBHOTO 1
napajuiesienune1a

70 Teopema o nuaroHanu NpsAMOYIrOJIbHOTO NapaJljIesICUIIEa U CIEICTBUE U3 HEE 1

71 CrepeoMeTpuuecKre U NpUKIIAIHbIE 33]a4H, CB3aHHbIE CO B3aUMHBIM 1
PacrosI0KEeHUEM MPSMBIX U INIOCKOCTH

79 [ToBTOpEHME: CKpEIMBAIOLIUECS NIPSAMBIE, TapAJUIEIbHBIE IIJIOCKOCTH B 1
CTaHJIapTHBIX MHOTOI'PaHHUKAX

73 [Tapa mapasienbHbIX I0CKOCTEN Ha CKPEIIUBAIOIINXCS MPSIMBIX, PACCTOSTHUE 1
MEX/1y CKPELIMBAIOLIMMUCS IPSIMBIMHU B IIPOCTBIX CUTYALUSIX

74 PaccTosiHue OoT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 INIOCKOCTH 1

75 Boruncnenue pacCTOSHUN MEXIY CKPEIUBAIOIMMUCS NPSIMBIMH C TOMOIIBIO 1
MEPIEHIUKYIPHON IJIOCKOCTH

76 Tpéxrpanusiii yroj, HepaBeHCTBA JJIsl TpexTrpaHHbIX yrioB. Teopema [Tudaropa, 1
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTia

77 DneMeHTHl chpepruuecKoil reOMeTprH: reo/Ie3NUecKue JTMHUN Ha 3emiie 1

78 Konumponvnas paboma Ne 3 no meme "Yenwot u paccmosnusn' 1

79 CucremaTtu3zanus 3HaHuN "MHOrOrpaHHUK M €70 3J1EMEHTHI" 1

80 [Mupamuna. Buast nupamun. [IpaBuibHas nupamuaa 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma 1

82 [Ipsimoit mapasuienenunen, NPSMOYTOJIbHBINA NapajieNenumne]], Kyo 1

83 Brimykieie MHOTOrpannuku. Teopema Diinepa 1




Brinyxiible MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHbIE U TOTYIPaBUIbHBIE

84 1
MHOTOTPaHHUKH
85 Konmponvnas paboma Ne 4 no meme "Mnozozpannuxku'’ 1
86 [ToHATHE BEKTOpA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3nocTs BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
9 [Ipocreiimme 3aaa4u ¢ BEKTOpAMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
97 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O0600611eHre U crucTeMaTu3alys 3HaHU! 1
100 Ilpomerncymounas ammecmauun KMP 1
101 Ilpomescymounasa ammecmavua KMP 1
102  OO0oOmmeHue u cucTeMaTH3aIus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaunuecTBO 4acoB

Ne Jara
Tema ypoka Konrpoububle IIpakTHyeckue
n/n Bcero U3YYCHUS
padoTshI padoThI
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha IUNIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temsl "CKajsipHOE TPOU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Boruncienue yriia Mex1y BEKTOpaMu B IpOCTpaHcTBe" 1
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOM, IPOXOASAIIECH Yepe3 JBE TOUKHU" 1
5) YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHeHHE MJI0CKOCTH, HOPMallb, ypaBHEHHE IIIOCKOCTH B OTPE3Kax 1
b b
7 BexTopHoe npousBenenue 1
8 JlunHeiiHble HEpaBEHCTBA, JIMHEHHOE MPOrPAMMUPOBAHHE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOTPaMMHUPOBAHUE 1
10 AHaAIMTUYECKHE METO/IbI pacy€Ta yriia Me1y NIpsIMbIMA B MHOTOTPAaHHUKaX 1
11 AHanuTHYeCcKHe METOIBI pacyéra yria MeKIy IMIOCKOCTSIMU B MHOTOI'PaHHUKAaX 1
yr y
12 dopmyna pacCTOSSHUSA OT TOYKH JI0 TUIOCKOCTH B KOOPAMHATAX 1
13 HaxoxaeHne paccTOsIHUI OT TOYKH JI0 TNIOCKOCTH B Ky0Oe 1
14 HaxoxaeHne paccTosiHui OT TOUKHU JI0 TIJIOCKOCTH B MPABUIIbHOW MUPAMUIE 1
15 Konumponvnaa paboma Ne 1 no meme ""Ananumuueckan zeomempusn'’ 1 1
16 CedeHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CedeHnsi MHOTOTPAHHUKOB: CTaHIAPTHBIE TUIOCKOCTH, TIEPECEUCHUSI PSIMBIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble NpsIMbIE U MJIOCKOCTH: NapalIeIbHbIE CEUSHUS
20 [TapamenpHbIC IPSMBIC U TIFIOCKOCTH: pacy€T OTHOIICHUH 1
21 [TapannenbHble NpsIMbIE U MIIOCKOCTH: YIJIBI MEXAY CKPELIUBAIOIIMMUCS




MPpAMBbIMHA

HCpHeH,I[I/IKYHHpHBIC IIPSAMBIC U IJIIOCKOCTH: CTAHAAPTHBIC IMaphI

22 NEPICHIUKYISPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB

23 [TeprieHAUKYIAPHBIC MIPSIMBIE U TUIOCKOCTHU: TEOpEMa O TPeX MEePIEHIUKYIIPax

24 [TepnieHIUKYISIpHBIC IPSIMBIC U TUIOCKOCTH: BBIYUCIICHUS IJIMH B
MHOTOTPaHHHUKAX

o5 [ToBTOpEHME: MIIONIAIM MHOTOYTOJILHUKOB, (POPMYJIBI JJIs TUIOIA/ICH,
COOOpakeHHS TI0100US

26 [ToBTOpEHUE: IO MHOTOYTOJILHUKOB, (DOPMYJIBI IS TUTOINAICH,
COOOpakeHHS TI0100US

97 [ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIS TUTOIAJICH,
COOOpaXkeHHs TI0100US

08 [Tnomaau ceueHnit MHOTOTPaHHUKOB: IIJIONIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

29 Ilnomany ceyeHnii MHOTOTPaHHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3anus Ha
94acTH, COOOpaKeHUS MOA00HS

30 Koumponsnas paboma Ne 2

no meme "Iloemopenue: MHO202pAHHUKU, CeUeHUA MHO20ZDAHHUKOB"

31 O06BéM Tena. OObeM MPSIMOYTOIBHOTO MapajlieNenune a

32 3amaun 00 yaBOCHMHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIINH yTIia

33 CrepeoMeTpHuuecKkue 3aa4u, CBI3aHHbBIE C 00bEMOM MPSIMOYTOIBLHOTO
napasuieNienumnena

34 [TpuknamHble 3a/1a49u, CBSI3aHHBIC C BRIYUCIICHHEM 00BEMa MPSAMOYTOJILHOTO
napasuieNienumnena

35 O0BEM PsIMON TIPU3MEI

36 CrepeoMeTpHruecKue 3aja4u, CBSI3aHHbBIE C BBIYMCIEHHEM 00BEMOB MIPSMOIA
MIPU3MBI

37 [Tpuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM MPSAMON MTPU3MBI




Brrurcnenue 00bEMOB TEJ ¢ TOMOIIBIO onpeaenéHHoro naterpaia. O0bpém

38 . 1
HAKJIOHHOM MPU3MBI
39 Brraucnenue 06EMOB Tell € TOMOMIBIO ONpeAeaEHHOT0 uHTerpana. O0béM 1
TTUPAMHU/TBI
40 ®dopmyna o0bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM 1
41 ®dopmyna 00béMa nmupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIMM YTIIOM 1
42 CrepeoMeTpuuecKre 3aaun, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeomeTpuyuecKue 3aa4m, CBI3aHHbIE ¢ 00bEMAMHU MHUPAMHUIBI 1
44 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00bEMOM HAKJIOHHOK 1
MIPU3MBI
45 [Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI Ten", CBA3aHHBIC ¢ 00BEMOM IMUPAMU/TBI 1
46 [Ipumenenne 06bEMOB. Briunciienne paccTosiHUS 10 MIIOCKOCTH 1
47 Konumponvnaa paboma Ne 3 no meme ""O6vém mnozozpannuxa' 1
48 Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yrolue HUINHIPHUECKON TOBEPXHOCTH 1
49 Humuuap. [psamon xpyroson nunuaap. Ilnomans moOBEpXHOCTH HWIMHIpA 1
50 Konnueckas moBepxHOCTh, 00pa3yrolirne KoHnueckoi nmosepxHoctu. Konyc 1
51 CeueHue KOHyca IIOCKOCThIO, TApAJIJIEIbHOM MIIOCKOCTH OCHOBAHUS 1
52 VYceuénHslil koHyc. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomaabs 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCa 1
55 CrepeomeTpuuecKkue 3aJ1a4 Ha 10Ka3aTeIbCTBO U BBIUMCIECHUE, TOCTPOCHUEM 1
CEYEHUH WINHAPA, KOHyCca
56 CrepeomeTpuyuecKkue 3aJ1a4 Ha 10Ka3aTeIbCTBO U BBIUMCIECHUE, TOCTPOCHUEM 1
CEUCHHUH IIUIMH]IPA, KOHYyCca
57 [TpuknagHeie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM 1
58 [IpuxnanHeie 3a1a4n, CB3aHHBIE C UAJIMHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdepsnl u mapa c mrockocThio. Kacanue mapa u cepsr 1




IUIOCKOCTBIO. Buj 1 m300paskeHue mapa

[Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u chepsr

61 IUIOCKOCTBIO. Bu 1 n300paxeHue mapa 1

62 VYpasuenue chepsl. [Lnomans cdepsl u e€ yacrei 1

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpHUECKHE 33]]a4l Ha JJOKA3aTEIbCTBO U BBIYMCIICHHE, CBSI3aHHBIE CO 1
cdepoii U mapom, MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

65 CrepeoMeTpHUeCKHE 33Ja4H Ha JOKA3aTeIbCTBO M BEIYHCIICHHUE, CBSI3aHHBIC CO 1
cdepoii U mapoM, IOCTPOSHUEM MX CEYCHUN TUIOCKOCTHIO

66 [IpuknagHeie 3a1a49u, CBSI3aHHbBIE CO c(hepoil U mapom 1

67 [ToBTOpEHME: OKPY)KHOCTD Ha IJIOCKOCTH, BBIYMCICHUS B OKPYXKHOCTH, 1
CTaHJAPTHBIC MTOA00HS

68 Paznmunbie KOMOMHALIMY TEJT BPAIICHUsT 1 MHOTOTPAHHHUKOB 1

69 3anauu o reme "Tena U MOBEPXHOCTH BpaleHus" 1

70 3amaun o Teme "Terna ¥ MOBEPXHOCTH BpamieHus " 1

71 Konumponvnaa paboma Ne 4 no meme ""Tena u nogepxnocmu eépawienusn’’ 1

72 O06beém munuHapa. Teopema 06 00bEME MPSIMOTO UITHHIPA 1

73 Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO ONpeaenEéHHOro nuTerpana. Oobpém 1
KOHyca

74 [Tnomaan 60KOBOM U MOTHON OBEPXHOCTH KOHYCA 1

75 CrepeomeTpudecKue 3a/1a4u, CBI3aHHBIC C BEIYMCICHHEM 00HEMOB ITMIIHH/IPA, 1
KOHYca

76 [Mpuknanneie 3aaauu o Teme "OOBEMBI U MIIOMIAAN TOBEPXHOCTEH Tet" 1
O06nEM mrapa u mapoBoro cekropa. Teopema 00 00béme mapa. [nomans chepsr.

77 CrepeoMeTpHUECKHE 33]]a4H, CBA3aHHBIC C BRIYHCICHUEM 00bEMOB TI1apa, 1
[IAPOBOTO CErMEHTA U MIAPOBOTO CEKTOPa

78 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM IIapa U 1

momaasio cdepbl. COOTHOMIEHUS MEXKTY TIOMIAISIMH IIOBEPXHOCTEH U




00BpEMaMU ITOTOOHBIX TEN

[Tono6uble Tena B mpoctpaHcTBe. M3mMeHeHne 00bEMa pu Mog00HH.

79 CrepeomeTpuyecKkue 3aJ1a4u, CBI3aHHBIEC C BHIYMCICHHEM 00BEMOB TEN U
IJIOIIAJeH TOBEPXHOCTEN

80 Koumponvnasa paooma Ne 5

no meme "Ilnowaou nosepxnocmu u 06vémul Kpy2nvix men'"

81 JBmxenus npoctpancTBa. OTobpakeHus. [|BkeHus: 1 paBeHCTBO QUTYD.
OO0111e cBOMCTBA ABMKEHUI

82 Buas! nBrkeHni: apajuieabHbI IEPEHOC, HEHTPAIbHASL CHMMETPHSI,
3epKajlbHasi CAMMETPUSI, IIOBOPOT BOKPYT MPSIMOU

83 [IpeobpazoBanus nmonobus. [Ipsmas u cepa Ditnepa

84 I'eomerprueckue 3a1aun Ha IPUMEHEHUE TBHYKCHUS

85 Koumponvnasa paboma Ne 6 no meme ""Bexmopwt 6 npocmpancmee"”’
O6o6maromiee nopropenue 11 nousTuii u MeTo0B Kypca reomerpuu 10-11

86 KJIaCCOB, cCUCTeMaTu3alus 3HaHuil: "[lapamiensHOCTh NPSMBIX U MJIOCKOCTEN B
npocTpaHcTse”

87 O6o6maromiee nosropenue 11 nonsTuii u MmeTo0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMaTu3alus 3HaHuil: "BekTops! B mpocTpaHncTae”

88 Ob6o6maromiee nopropenue 11 nonsaTuit 1 MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alus 3HaHui: "BekTopsl B mpocTpaHcTBe"

b

89 O6o6maromiee nopropenue 11 nousTuii u MeTo 0B Kypca reometpun 10-11

KJIACCOB, CUCTeMaTu3aIus 3Hanuii: "OobeM MHOTOTpaHHUKA"
2

90 O6o6maromee nopropenue 11 nousTuii u MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOTpaHHHKA"
Ob6o6maromiee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11

91 KJIACCOB, CUCTeMaTu3alys 3HaHuii: "Ilnomany moBepXHOCTH U 00BEMBI KPYTIIBIX
ten"

92 O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomeTpun 10—11

KJIACCOB, cucTeMaTu3anus 3Hanui: "Ilnomaan moBepXHOCTH U 00BEMBI KPYTIIBIX




TCI

93 Ilpomescymounan ammecmavyus KMP

94 Ipomescymounan ammecmayua KMP 1

95 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUsl 3HAHUI

9 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKHU H €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 HcTopust pa3BUTHsI CTEPEOMETPUHN KaK HAyKU U €€ pOJib B pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

08 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKHU H €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

99 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKHU H €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

100 HcTopust pa3BUTHsI CTEPEOMETPUHN KaK HAyKU U €€ pOJib B Pa3BUTHU 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HMH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* Maremaruka. ['eometpus, 10 kinace/ Mep3nsk A.I'., Homuposckuii [[.A., Ilonskos
B.M.; nox penakuueii [logonsckoro B.E., O01iecTBO ¢ orpaHu4eHHOM
orBeTcTBEHHOCThIO M3narenbckuil nentp «BEHTAHA-I'PA®»; AkuronepHoe
obmectBo «M3narensctBo «IIpocBeiienne

» Maremaruka. 'eomeTpus, 11 kinacc/ Mepsmsik A.I'., Homuposckuit I.A.,
[TonsikoB B.M..; nox penakuueit [Togonsckoro B.E., O0miecTBO ¢ orpaHnueHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®»; AkiimonepHoe

obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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