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INIOACHUTEJ/IbBHASA 3AIITMCKA

CeomeTpusi siBfsieTCs OAHUM U3 0a30BBIX KypCOB Ha YpOBHe cpejHero 00Iero
oOpa3oBaHus, Tak Kak obecrieurBaeT BO3MOKHOCTh U3YUeHHs AUCLIUTIMH eCTeCTBeHHO-HayUHOH
HarpaB/IeHHOCTH M TpeJMeTOB I'yMaHUTAapHOTO IMkKjaa. [10CKO/IbKY JIoTHUecKoe MBIIIeHue,
dbopmupyeMoe TMpW U3yyeHHH OOYUarOIIMMHUCS TIOHATUWHBIX OCHOB TeOMETPUH, TIpH
Jl0Ka3aTeslbCTBE TEOPeM U TIOCTPOEHWH LIeTIOYKW JIOTHUECKWX YTBEP)KIEHWN TpPHU pelleHur
reoMeTpUuecKrUx 3ajjay, yMeHue BbIIBUTaTh W OMNpPOBepraTh TMIOTEe3bl HeNmoCpeACTBEHHO
WCTIONB3YIOTCS TIPY PEIIeHUH 3a/jau eCTeCTBeHHO-HayYHOro I[UK/A, B YaCTHOCTU (DHU3UUYeCKUX
3ajiau.

Llenb ocBoeHMs1 TIPOTpaMMBbI yueOHOTO Kypca «['eomeTpuisi» Ha yriyOJEHHOM ypOBHE —
pa3BUTHE HWHAWBUJAYAIbHBIX CIOCOOHOCTeH OO0yuaroIuXcs TMpPU M3yYeHUd TeoMeTpUM, Kak
COCTaB/ISIFOIIEN TpeAMeTHOM obmacti «MaremMaTMKa ¥ HMH(OpMaTHhKa» uepe3 obecrieueHHe
BO3MOKHOCTH TIpUOOpeTeHHsI M WCIO/Ib30BaHus Oosiee ryOOKWX TreOMeTpUYecKMX 3HaHUU U
JeNcTBUH, crielM(UYHBIX TeOMEeTPUM, U HeoOXOAMMBIX [Jis YCIelIHOTO TMpodecCoHaTbHOTO
oOpa3oBaHwUsl, CBSI3aHHOTO C HUCTI0/Ib30BaHHEM MaTeMaTHKH.

[TpuopuTeTHRIMU 3a/layaMy Kypca TeOMeTPUM Ha yTIyO/IéHHOM YPOBHE, PaCIIUPSIFOIIUMU
Y YCUIMBAIOLIMMU Kypc 6a30BOro ypOBHS, SIB/SIFOTCS:

paciliipeHue TpeJCTaB/eHUsI O TeOMeTpMHM KaK YaCTU MHPOBOM KyJbTypbl U
dbopmHpoBaHKe 0CO3HAHKS B3aUMOCBSI3U TeOMEeTPUU C OKPY KaroIlM MUPOM;

dbopMrpoBaHUe TIpe/CTaB/IeHUsI O TIPOCTPAHCTBEHHBIX (Urypax Kak O BayKHEUIIMX
MaTeMaTHUeCKUX MOJIe/sIX, TI03BOJISIOLIUX OIMChIBaTh MW M3y4yaThb pa3Hble  SIBI€HUS
OKpY’Karolllero Mupa, 3HaHWe TIOHSTUWHOTO arfrapara 1o paszeny «CrepeoMeTpus» yueOHOTO
Kypca reoMeTpuy;

dbopmMHpOBaHUEe YMEHHUSI BJa/IeTh OCHOBHBIMU TIOHSATHUSIMUA O MPOCTPAHCTBEHHBIX (UTypax
M UX OCHOBHBIMH CBOWCTBaMH, 3HaHWe TeopeM, (OPMynT U yMeHHe UX TPUMEHSITh, YMeHUs
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTaHIapPTHBIE CTIOCOOBI PellleHus 3a/iauy;

dbopmMHUpoBaHHWe YMeHHs pacrio3HaBaThb Ha 4YepTe)kaX, MOJesiX W B peajbHOM MHpe
MHOTOTPAaHHUKH U Tejla BpallieH!sl, KOHCTPYHUPOBATh TeOMEeTPHUUeCKHe MOJIeH;

dbopmMHupoBaHHe  TIOHWUMAaHUSI  BO3MOXXHOCTH aKCMOMaTU4YeCKOT 0 TIOCTPOEHUS
MaTeMaTHUeCKUX Teopud, (hopMuUpOBaHWe TOHWMaHWS POJIM AKCMOMAaTWKU TIPU TIPOBeZieHHUH
paccy>xJieHul;

dbopMHpOBaHHE YMEHHS BJa/IeTh METO/aMH [[0Ka3aTelbCTB U aJTOPUTMOB peIleHHUs,
yMeHUsT WX TPUMEHsSITh, TIPOBOAUTHL [JOKa3aTe/lbHble pacCyKIeHUs B XOJie pelleHuUs
CTepeOMeTpUUeCKHX 3a/lad M 3ajau C TIpaKTUYeCKUM cojiep)kaHueM, (opMHpOBaHKe
Tpe/icTaB/ieHdss O HeoOXOAMMOCTH [l0Ka3aTeNbCTB TIpM  0OOCHOBaHMM MaTeMaTUdeCKUX
yTBepKAEeHUN 1 PO aKCUOMAaTUKH B TIPOBeZIEHUU [ieIYKTUBHBIX PacCy»K/IeHuM;

pa3BUTHE W COBEpPILEHCTBOBaHWE WHTE/UIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH
o0yuaroIuXxcsi, TI03HaBaTeJIbHOW aKTUBHOCTH, WCC/Ie[0BaTe/IbCKUX YMeHUW, KPUTHUYHOCTH
MBILLL/IEHUs], UHTepeca K U3y4eHUI0 reOMeTpul;

dbopMrpoBaHre (QYHKLMOHA/JIbHONW T'DaMOTHOCTH, pe/ieBaHTHOW TeOMeTpUU: yMeHUs
pacro3HaBaTh TIPOSIBJIEHUS] TEeOMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTeH B
peanbHbIX KU3HEHHBIX CUTYaIUsX W MPU U3yUeHWU JPYTHUX YUeOHBIX MPeJMEeTOB, TIPOSIBIEHUS
3aBUCUMOCTeM U 3aKOHOMEDHOCTel, MO/e/TMPOBaHUsl peaybHbIX CUTYal[|i, HCCIefjoBaHUs
MOCTPOEHHBIX MO/IeJiel, UHTePIIPeTaL[U MTOTyYeHHbIX Pe3y/IbTaToB.



OCHOBHBIMH  COJiepKaTe/lbHBIMA JIMHUAMH yueOHOTO Kypca «['eomerpusi» B 10-11
Kjaccax sBasArOTCa: «[IpsMble M MJIOCKOCTM B TPOCTpaHCTBe», «MHororpaHHukw», «Tena
BpallleHHs», « BeKTOpbl M KOOpAWHATEI B IPOCTPAHCTBE», «[IBM>KeHHsI B IPOCTPAHCTBE».

CdopmympoBanHoe Bo @I'OC COO TpeboBaHMe «yMeTb OMEpPHPOBATH TMOHATHSIMH»,
peJieBaHTHbIMK FeOMeTpHU Ha yriay6siéHHOM ypoBHe o0yueHust B 10—11 kaccax, OTHOCUTCS KO
BCEM COjiepKaTe/lbHbIM JIMHUSM yueOHOro Kypca, a (OpMHUpOBaHHe JIOTUUeCKUX yMeHHUH
pacripefiesisieTcsi He TOJBKO TI0 COZep)KaTeJbHbIM JIMHUSM, HO W 10 TOAaM OO0ydYeHUs.
Cogepkanrie  oOpa3oBaHMsl, COOTBETCTBYIOIlee TIPeAMETHBIM  pe3yJabTaTaM  OCBOEHUS
denepanbHOM paboueli TIPOTPaMMBI, pacripe/le/IéHHbIM T10 TozlaM 00yuYeHuUsl, CTPYKTYPUPOBAaHO
TakuM 00pa3oM, 4ToObl KO BCEM OCHOBHBIM, TMPHUHIMITHAJBLHBIM BOIMPOCAM 00yYaroIyecs
oOpaija/iucb HEOAHOKpPaTHO. JTO TIO3BOJISIET OpraHW30BaThb OBJa/leHWe TeOMEeTPHUUeCKUMHU
TIOHATUSIMM ¥ HaBBIKaMH T10C/IeIOBaTe/IbHO M TIOCTYTaTeNbHO, C COOJIFOZieHHeM TpUHLIMIIA
NpeeMCTBEeHHOCTH, a HOBbIe 3HaHUS BK/IOUaTb B OOLIyI0 CHUCTEMY TeoMeTpHUYeCKUx
Tipe/iCTaB/ieHnid 00yYaroIuXxcsi, pacmmpsist U yriybmss e€é, oOpa3yst MPOYHble MHOKeCTBEHHbIe
CBSI3M.

[Tepexof K U3yueHUIO TEOMETPUH Ha yTyOIEHHOM YPOBHE TI03BOJISIET:

co3maTh yciaoBus A auddepeHnmaiuv  00yueHHs, TIOCTPOEHUS WHIMBHYaTbHBIX
oOpa3oBartenbHBIX — TporpammM, obecrieunTh  yryiyOnéHHOe W3ydyeHHe TeOMeTpUd  Kak
cocTaBJsolel yueOGHOTo ripeZiMeta «MaTeMaTHUKa»;

MOJTOTOBUThL OOYUAIOIUXCS K TIPO/IOJDKEHUI0 M3yueHUss MaTeMaTUKH C Y4éTOM BbIOOpa
Oyayieit podeccun, obecrieuriBasi MPeeMCTBEHHOCTb MeXKAY OOIUM U TpodeCcCHOHATbHBIM
obOpa3oBaHHEM.

Ha usyuenune yuebHoro kypca «['eomerpusi» Ha yriy0séHHOM ypoBHe oTBoAuTCs 204
yaca: B 10 knacce — 102 yaca (3 uaca B Heziento), B 11 kiacce — 102 yaca (3 yaca B Hejie/it0).



COJEPXAHUE OBYYEHUA
10 KITACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBe

OcHOBHBIE TIOHATUSL CTepeoMeTpun. TOuKa, TpsiMasi, TJI0CKOCTh, TIPOCTpaHCTBO. [loHsATHE
00 akCMOMaTHYeCKOM TIOCTPOEHHHU CTePeOMETPHUU: aKCHOMbI CTePeOMEeTPUH U CJIe/ICTBUS U3 HUX.

B3anMHoe pacriosnio)keHue MpsiMbIX B NPOCTPAHCTBE: TepeceKarolyecs, napasiieabHble U
CKpelllrBaroLyecs rpsivbie. [IpU3HaKky CKpeLuBaroXcs NpsMbIX. [1apasiiesibHOCTb NPSMBIX U
TJIOCKOCTeH B TPOCTPaHCTBe: MapasiiesibHble TpsiMble B TIPOCTPAHCTBe, Mapa/uie/lbHOCTb TPEX
NpsIMbIX, TapasyieIbHOCTh  TPSIMOM M TIocKocTd. [lapanyensHoe U IieHTpajbHOe
TIpOeKTUpOBaHKe, n3obpakeHue ¢uryp. OCHOBHBIe CBOWCTBA Tapasie/IbHOr0 TIPOeKTUPOBAHUSI.
N306pakeHue ¢uryp B rapasie/ibHOW MPOeKLUH. YTJIbl C COHApaB/IeHHbIMHA CTOPOHAaMHU, YTOJT
MeX/y TIpSIMbIMK B MpOCTpaHCTBe. [lapanienbHOCTh TJIOCKOCTEH: TapasuiefbHble TMJI0CKOCTH,
CBOWCTBa MapasienbHbIX MI0cKocTel. [IpocTelilivie mpocTpaHCTBEHHbIE (PUTYPBI HAa TJIOCKOCTHU:
TeTpasAp, napasvlesenurief, IOCTpOeHUe CeYeHUH.

[lepnieHAUKYASIPHOCTb ~ TIPSIMOM U TUIOCKOCTU:  TIepIIeHAUKY/spHble  TpsiMble B
MIPOCTPAHCTBe, TIpsIMble TlapajijiejibHble W TeprieH/AUKY/spHble K TUIOCKOCTH, TPU3HAK
MepreHuKY/ISIPHOCTA TIPSMONM U TUIOCKOCTH, TeOpeMa O TIpSMON MepreHAuKY/IsIpHOM
n10cKocTU. OpToroHanbHOe MpoeKTupoBaHue. [lepneHAVKY/sp ¥ HaK/JIOHHbIE: PACCTOSTHUE OT
TOYKU /10 TUIOCKOCTH, PACCTOSIHUE OT TIPSIMOM /0 TJIOCKOCTHU, MPOeKLMsl GUTyphl Ha TIIOCKOCTb.
[TeprieH UKy ASIPHOCTDb TJIOCKOCTeM: TIPU3HAK MepreHAUKY/ISIPHOCTU ABYX II0CKocTell. Teopema
0 TPéX IeprieHuKYy/Isipax.

Yrael B TPOCTpaHCTBe: Yroa MeXAy TMpSIMOM U IUIOCKOCTBbIO, JABYIPaHHbIN YroJ,
JIMHEUHBIN YToJ1 ABYTPaHHOrO yria. TpéxrpaHHbld U MHOrOrpaHHble yribl. CBOMCTBA TVIOCKHUX
YI7I0B MHOTOTpaHHOro yrja. CBOMCTBa M/OCKUX W JIByTPaHHBIX YIJIOB TPEXTPAHHOTO yrJjia.
TeopeMbl KOCUHYCOB ¥ CUHYCOB /IJIsl TDEXTPAaHHOTO YIJia.

MHororpaHHMKu

Bugsl MHOrOrpaHHMKOB, pa3BEPTKa MHOTOTpaHHMKa. [Ipu3Ma: n-yrosbHas TIpuU3Ma,
npsiMasi U HaKJIOHHasi MPU3Mbl, OOKOBasi M TOJIHAsi TTOBEPXHOCTh MpHu3MbL. [lapasuienernurne,
MPSIMOYTO/IbHBIN Tlapajuiefienure], U €ero CBOMCTBa. Kparuaiiliie IMyTM Ha TMOBEPXHOCTU
MHoOrorpaHHuka. Teopema Oiinepa. IlpoctpaHcTBeHHasi TeopeMa I[ludaropa. ITupamupga: n-
yroJibHasi TMpaMu/ia, TIpaBU/IbHAs U yceuéHHas Mpamubl. CBolicTBa pébep u OOKOBBIX rpaHei
MPaBWIbHOM TMpaMu/pbl. [IpaBubHbIe MHOTOTPAHHUKM: TIPaBWIbHAsl TPU3Ma U TpaBU/IbHAs
TMpaMyza, TpaBU/IbHas TPeyroJyibHasi IMpaMK/a U TIPaBU/IbHBINA TeTpa3ap, Kyb. IlpencraBneHue
0 MpaBWIbHBIX MHOTOTPaHHUKAX: OKTas3/p, A0AeKasp U UKOCas/ip.

Bbluric/ieHre 3/1eMeHTOB MHOTOIPaHHUKOB: pébOpa, AuaroHany, yriel. [Tnomaas 60koBoi
TOBEPXHOCTH W TIOMIHOM TIOBEPXHOCTH TIPSIMOM TPU3MBI, TIOINI/lb OCHOBaHHM, TeopeMa O
OOKOBOI TTOBEPXHOCTH TPSMOM Tpu3Mbl. [lio1mas GOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTH
MPaBWIbHOM NMUpaMU/Ibl, TeOpeMa O IJIOL[ail YCeUSHHOU MUpaMU/IbI.

CuMMeTpUsi B TIPOCTPAHCTBe. JjieMeHTbl CUMMETPUH TPaBU/IbHBIX MHOTOIPAaHHUKOB.
CumMMeTpusi B TIpaBUJIBHOM MHOTOTDaHHUKE: CHUMMETPUs Tiapasuiefienurena, CAMMETpPUS
MPABWIbHBIX TIPU3M, CUMMEeTPUS MIPaBUTLHON MTUPAMU/IBI.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B MPOCTPAHCTBe, HY/IeBOM BEKTOD, JJIMHA HEHY/IEBOT'O BEKTOPA, BEKTOPHI
KOJI/IMHeapHble, COHAmpaB/ieHHble W TIPOTUBOIOJIOXHO HarpaB/ieHHble BeKTOphbl. PaBeHCTBO



BEeKTOPOB. [leiicTBUSI C BeKTOpaMH: CIO)K€HWe U BbIUMTaHUE BEKTOPOB, CyMMa HEeCKOJbKHX
BEKTOPOB, YMHOXeHMe BeKTopa Ha uucio. CBoiicTBa coxeHUsi BeKTopoB. CBoiicTBa
YMHO)XeHUsI BeKTopa Ha uucro. [ToHsThe KomryiaHapHble BeKTOphl. IIpr3HaK KoMIiaHapHOCTH
TpEx BeKTOpoB. [lpaBuno mnapannenenunesna. Teopema O pas/io)KeHUM BeKTOpa IO TPEM
HEKOMIT/IaHapHbIM ~ BeKTopaM. [IpsiMoyrosibHasi cucTeMa KOOpJWHAT B  TIPOCTPAHCTBe.
Koopaunatel BekTopa. CBsi3b MeXAy KOOpAMHATaM{d BeKTOpa W KOODJWHATaMU TOYeK. YTOJ
Mexy BekTopamu. CKasisipHOe TIpoM3Be/jeH1e BEKTOPOB.

11 K/TIACC

Tea BpaleHus

[MoHsATHS: LUIMHApPUYECKasi TIOBEPXHOCTb, KOHWYeCKasi TOBepPXHOCTb, Cepuueckas
TIOBEPXHOCTh, OOpasymolye roBepxHocTeid. Tena BpalleHUs: LWIWHAD, KOHYC, YCeUEHHBIN
KOHYC, c(epa, wap. BsaumHoe pacrniosiokeHue cdepbl U MJIOCKOCTH, KacaTenbHasi MIOCKOCTb K
cdepe. M306pakeHue Tes BpallleHUs Ha TUIOCKOCTH. Pa3BépTKa LuMHApa U KoHyca. CUMMeTpust
cdepsl U 11apa.

O6béM. OcHoBHble cBoicTBa 00BEMOB Ten. Teopema 00 00béMe MPSIMOYTONBHOTO
rapasuiesienirea U caeacTBus u3 Heé. OObEM TIpsSMONM W HAKJIOHHOW TIPU3MBI, LUIUHAPA,
npaMuzbl ¥ KoHyca. OObEM I11apa U 11apoBOTO CerMeHTa.

KomOuHaiy Ten BpaljeHWss W MHOTOTDAaHHUKOB. [Ipu3Ma, BMHMCaHHas B LWIMHZAD,
onucaHHasi 0KoJI0 LuauHApa. Ilepeceuenre cdeprl U m1apa € IJIOCKOCThIO. KacaHuwe 1miapa u
cdepbl I0CKOCTHIO. [TOHSATHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJI0 cdepsl, Cepbl, BMMCAHHOU B
MHOT'OIPaHHUK WJ/IU TeJIO BpallleHMUs.

[Tnomaapr MOBEPXHOCTH LMAMHJIPA, KOHYyCa, TJomiaas cdepbl u eé vacteil. [Tomobue B
npoctpadcTBe.  OTHOIIEHWe O00BEMOB, TUIOMIaZied TIOBEPXHOCTEH  TMOAOOHBIX  (UTYD.
[Tpeobpa3oBanue momo0Ousi, roMoTeTHsi. PellleHre 3a7lay Ha TJIOCKOCTU C WCIOJh30BAHUEM
CTepeoMeTpHUYeCKUX MEeTO/0B.

[TocTpoeHne ceueHMM MHOTOTPDAaHHUKOB U Tejl BpallleHWs: CeYeHusl LWIMHApa
(mapansienbHO YW TEpPNEeHAMKYJSIPHO OCH), CedeHHs1 KOHyca (Tapasijie/ibHble OCHOBaHUIO H
MpPOXOJSAIIMe yepe3 BepLIMHY), CeYeHUs llapa, MeTO/bl IMOCTPOEHUs CeYeHU: MeTOoJ, C/e/l0B,
MeTO/] BHyTPEHHero MpOoeKTUPOBaHusl, MeTO/, lepeHoca CceKylllel MI0CKOCTHU.

BekToOpHBI M KOOPAMHATHI B IPOCTPAHCTBE

BexkTopsb! B npocTpaHcTBe. Onepaliy Haj, BeKTopaMU. BeKTopHOe yMHOKeHVe BeKTOPOB.
CBoiiCTBa BEKTOPHOIO YMHOKeHHs. [IpsiMOyrosbHasi cucTemMa KOOpPAWHAT B TPOCTPaHCTBe.
KoopauHatel BekTopa. Pasno)keHue BekTopa mo 6asucy. KoopguHaTHO-BeKTOPHBINA MeTOJ, Npu
pellleHuM reOMeTpUYeCcKuX 3azau.

JIBH)KeHMsl B IPOCTPAHCTBe

[Bwkenusi mpoctpaHcTBa. OtobpakeHus. [IBwkeHusi W paBeHCTBO ¢uryp. OOmue
CBOMCTBa /[BWXKeHWM. Buabl JBWKeHUMN: TapasiiebHbId TepeHoC, lieHTpanbHasi CUMMETpUS,
3epKaJibHasi CHMMeTpHs], TIOBOPOT BOKPYT TipsiMoit. [IpeobpasoBanust momobust. [Ipsimast u cdepa
Junepa.



IVIAHAPYEMBIE PE3YJ/IbTATBI OCBOEHUA YUYEBHOI'O KYPCA
«C'EOMETPHUSA» (YIJIYBJIEHHBII YPOBEHL) HA YPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

1) rpaxkaaHCKOe BOCTIMTaHKe:

Cc(OPMHPOBAHHOCTh  TPAKAAHCKOW TIO3UIMK  OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YjieHa POCCHUMCKOTrOo OOIIecTBa, Tpe/CTaB/ieHre O MaTeMaTHUYeCKHX OCHOBax
(GYHKIIMOHUPOBAHUS PA3/IMUHBIX CTPYKTYp, SBJEHWH, TPOLeAypP TPa’KJAaHCKOTro oOIecTBa
(BBIOOpHBI, OMpOCHI U ApPYroe), yMeHHe B3aUMOJEMCTBOBaTh C COLMAJLHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLMSMU U Ha3HAUEHUEM;

2) MaTpHOTHYECKOe BOCITUTAHUE:

chOpMHPOBAHHOCTb POCCUICKOM IPaKAAaHCKOW MAEHTUYHOCTH, YBaXKeHUs K TIPOLIOMY U
HaCTOSLLEMY POCCHUMCKOM MaTeMaTHKH, LIeHHOCTHOE OTHOLIeHWe K JOCTM)KeHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCHUMCKOM MaTeMaTH4YeCKOW WIKOJbl, MCIMO0J/Ib30BaHUE 3TUX JOCTWKEHUW B
JIPyTUX HayKaX, TEXHOJIOTHsX, chepax SKOHOMUKY;

3) IyXOBHO-HPAaBCTBeHHOE BOCIIMTaHHe:

OCO3HaHWEe  [JIYXOBHBIX  LEHHOCTed  pOCCHMHCKOrOo  Hapoja, C(hopMHPOBaHHOCTb
HPABCTBEHHOI'O CO3HAHUS], 3TUYECKOr0 MOBE/IeHHs], CBSI3aHHOTO C MPaKTUYeCKUM MPUMEeHEeHUeM
JIOCTIDKEHUM HayKM U JesTellbHOCTBI0 yUuéHOro, OCO3HaHWe JIMUHOTO BKJ/IaZia B TIOCTPOeHHe
yCTOMUYMBOTO OyAyIIero;

4) 3cTeTHUECKOe BOCITUTAHHUeE:

3CTeTHYeCcKoe  OTHOIIeHWe K  MUpYy, BK/IOUasi  3ICTeTUKy  MaTeMaTUueCKux
3aKOHOMEpPHOCTel, OOBEeKTOB, 3a/lay, pellleHud, pacCy>KIeHWl, BOCIPUUMUYHUBOCTD K
MaTeMaTUUeCKUM acrieKTaM Pa3/InyHbIX BU/IOB UCKYCCTBa;

5) ¢pu3nueckoe BoCIUTaHUe:

c(hOpMHPOBAHHOCTb YMEeHUs IPUMEHSTh MaTeMaThyecKre 3HaHUsl B UHTepecax 3/J0pOBOrO
u Oe3omacHOro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOILIeHWe K CBOeMYy 3[J0POBbIO (3/10pOBOe
nuTaHue, cOasaHCUPOBAHHBIA PEXKUM 3aHSITHI U OT/bIXa, peryJisipHas (pusnueckasi akTUBHOCTB ),
¢bur3rueckoe COBepILIEHCTBOBaHUE MPU 3aHSATUSIX CIIOPTUBHO-03/J0POBUTE/ILHOU [1eSITeIbHOCTbIO;

6) TpyAoBOe BocIMTaHMe:

TOTOBHOCTb K TPYZy, OCO3HaHHe [IeHHOCTH TPY/0/00Us, UHTepPeC K pa3MuyHbIM cepam
npoecCHOHaTLHOU JIesITe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM U e€ TIPUIOXKEeHUSIMHU, YMeHUe
COBepIIaTh OCO3HAHHBI BHIOOD OyAyieid mpodeccid W peaTn30BbIBaTh COOCTBEHHBIE
JKU3HEeHHble TIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MareMaThyecKoMy 00pa3oBaHHIO U
camo00pa30BaHUIO Ha MPOTSHKEHUM BCel )KU3HHU, TOTOBHOCTh K AKTUBHOMY YUaCTHIO B pellleHUU
MpaKTUUeCKUX 3aJjau MaTeMaTUueCKOl HarpaB/ieHHOCTH;

7) 3K0/I0THYeCKOe BOCTIMTaHHe:

chOpMHPOBAHHOCTh  3KOJIOTMUECKON KYyJ/bTyphbl, TIOHUMAaHWe BAUSHUS COL[MA/IbHO-
9KOHOMHYEeCKUX TIPOL[eCCOB HAa COCTOSIHWE TIPUPOJHOM W COUManbHOW Cpefibl, OCO3HaHUe
r7100a/IbHOTO  XapakTepa  JKOJOTUYeCKWX  mpobsiieM, OpueHTalus Ha  NpUMeHeHHe
MaTeMaTHYeCKUX 3HaHWM JJIsi pelleHust 3aJau B 00JIaCTH OKpY’Karollel Cpefbl, MIaHUpOBaHHUe
MOCTYIKOB M OLIEHKH MX BO3MOXXHBIX MOC/IE[CTBUI /1JI1 OKPY>KatoIllel CpeJibl;

8) 11eHHOCTH HAYYHOr0 MO3HAHMA:



cOpMHUPOBAHHOCTb MHPOBO33DEHHs, COOTBETCTBYIOL[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKW M OOLECTBEHHOW MPAKTHUKH, TIOHMMaHWe MaTeMaTUYeCKOW HayKW Kak Cgepbl
YyesI0BeueCcKol /1esiTe/TbHOCTH, TArloB e€ pa3BUTHS M 3HAUMMOCTH [Jisl Pa3BUTHS LIUBUIM3ALIUH,
OBJIaJileHre SI3bIKOM MaTeMaTHK{ M MaTeMaTUueCcKoi Ky/bTypol Kak Cpe/iCTBOM M03HaHUsI MUPa,
TOTOBHOCTb OCYIIECTBJISITh TIPOEKTHYIO U UCCJIe/JOBAaTeTbCKYIO JIeSITeIbHOCTh UHAVUBUYAILHO U
B TpyTIe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/TbHbIE yUeOHbIe JeHCTBUS

Ba3oBbie 1ornueckue JeMCTBUA:

BBLISIB/IATh M XapaKTepU30BaTh CYI[eCTBeHHbIe TIPU3HAKW MaTeMaTH4eCKUX OOBEeKTOB,
TIOHSTUM, OTHOLIEHUA MeXAy TOHSATUAMH, (OpPMYJ/IMpOBaTh  OTMpe/ie/ieHrsl  TIOHSTUH,
yCTaHaB/IMBaTh CYIIeCTBEHHbIM TIpHU3HAK Kaaccu(UKaliy, OCHOBaHUS mJisi 000O0IIeHus u
CpaBHeHUs1, KpUTepHHU NPOBO/IMMOTI0 aHa/n3a;

BOCIIPUHUMAaTh, (HOPMy/MpOBaTh M TPeoOpa3OBLIBATh CYXKAEHUS: yTBepAUTENbHbIE U
OTpHUlLIaTe/IbHbIe, eJUHUYHBIE, YaCTHBIE U 00I1I[1e, YC/IOBHEIE;

BBISIB/IAITh MaTeMaTUyeckre 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTUBOpeuMsi B (pakTax,
JAHHBIX, HAO/MIOJEHUSIX W  YTBEPXKAEHWSX, TMpeAjaraTb KPUTEPUW [/Ii  BBISBIEHUS
3aKOHOMEPHOCTEN 1 TIPOTUBOPEYU;

JleflaTh BBIBOZIbI C HCIIOJb30BaHHMEM 3aKOHOB JIOTHMKH, AeJYKTUBHBIX W WHAYKTUBHBIX
YMO3aK/II0UeHnH, YMO3aK/TIOueHU 10 aHa/IorTuy;

MPOBOJIUTHL CAMOCTOSATENBHO /l0Ka3aTenbCTBa MaTeMaTUUeCKHUX yTBepXKAeHWH (TipsiMble U
OT TPOTUBHOIO), BBICTPAMBaThb apryMeHTal|Ul0, NPUBOJUTH IPUMEPbl W KOHTPIIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY>K/IEHUST U BBIBO/IBI;

BbIOMpaTh Crocob perneHuss yueOHOW 3a7auM (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHusi, BBIOMpaTh Haubosiee TIOAXOASLIMA C YUETOM CaMOCTOSITE/IbHO —BBIZIeJIeHHBIX
KpUTEepHeB).

Ba3oBble ncc/iejoBaTe/IbCKUe JeHCTBHA:

WCII0JIb30BaTh BOTPOCHI KaK MCC/Iej0BaTe/IbCKU MHCTPYMEHT MOo3HaHusl, (OpMy/IMpOBaTh
BOTIPOCHI, (DUKCUDYIOIMe TIPOTUBOpeure, TpobseMy, yCTaHaBIMBaTh HCKOMOe U JIaHHOE,
(bopMHpOBATh TUIOTE3y, apT'yMEHTUPOBATh CBOIO MO3ULIUI0, MHEHUE;

MPOBOZUTL  CAaMOCTOSITE/ILHO ~ CIJIAHWUPOBAHHBIN  SKCIIEPUMEHT, UCC/ie[loBaHUe TI0
YCTaHOBJIEHUIO OCOOEHHOCTeH MaTeMaTUYeCKOro OObeKTa, SIBJIeHWs, TPOLIeCCa, BBISBIEHUIO
3aBUCUMOCTeN MeXXay 00beKTaMu, SIBJIEHUsIMH, TTPOLieCCaMu;

caMmocCTosITe/IbHO (hOpMyIMpPOBaTh 0000IeHUsT U BBIBO/IbI TI0 pe3y/bTaTaM IMPOBeEHHOTO
HabJroieHus1, UCC/ieIoBaHUs], OLeHUBATh JI0CTOBEPHOCTh IMOJyUeHHbIX Pe3y/bTaTOB, BHIBOJIOB U
0000111eHHIH;

MPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE Tpoliecca, a TakKe BbIJBUraTh MPEANONI0XKEHUS O
ero pa3BUTUU B HOBBIX yC/IOBHUSIX.

Pa6ora c uadopmanueii:

BBISIB/IATE JIeULIUTEI MHPOPMaLIMH, JaHHBIX, HEOOXOJUMBIX [IJii OTBeTa Ha BOIPOC U /ISt
pellleHus1 3a/iaui;

BbIOMpaTh UMHQPOPMALIMI0O W3 WCTOYHUKOB  pa3/IMUHbIX THUIIOB, aHA/JIW3UPOBaTh,
CUCTeMaTU3UpOBaTh W HWHTEprpeTUpoBaTh HWHGOpPMALMI0 pas/MuHbIX BUAOB U (opMm
Tipe/ICTaB/IeHNSI;



CTPYKTypHpOBaTb  WMH(OpMalLMIO, TMpeJCTaB/IsAiTh €€ B  pas3IuuHbiX  (opmax,
WITIOCTPUPOBATh rpaduuecky;

OLIeHMBAaThb HAZAE&KHOCTb HH(GOpPMALMM TI0 CaMOCTOSITEILHO  C(HOPMYJIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHMBHBIE YHHBepCa/IbHbIe yueOHbIe /1efiCTBUS

Oomgenue:

BOCIIPUHUMAaTh U ()OPMYJIMPOBATh CYXK/JEHUsS B COOTBETCTBHMM C YCJIOBUSMH U LieSIMU
o0IeHusi, sICHO, TOYHO, IPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS] B YCTHBIX U TTHUCbMEHHBIX
TeKCTaX, JlaBaThb TIOSICHEHWs 10 XOJly pelleHusi 3a/aud, KOMMEHTHUPOBAaTh I10/yueHHbI
pe3y/bTarT;

B Xozie 00CyKIeHusl 3aZiaBaTh BOIMPOCHI T0 CYILeCTBY 00CY»/JaeMoW TeMbl, MpobJiembl,
pelllaeMOM 3ajjauy, BbICKa3bIBaThb W/leH, HaleJleHHble Ha TIOWMCK peIleHusi, COTIOCTAB/SThH CBOU
CYXX/IeHUsI C CY)XJEeHHUSIMH APYTHUX YYaCTHUKOB [Hajiora, 0OHApYy)KHUBaTh pa3/vude U CXO/CTBO
MO3ULMH, B KOPPEKTHOM opMe ¢hopMy/IMpOBaTh Pa3HOI/IacHsl, CBOM BO3pakeHMs;

NIpe/JiCTaB/IsATh pe3y/bTaThl pellleHUs 3aJlaud, SKCIepuMeHTa, MCC/ie/loBaHusl, IPOEeKTa,
CaMOCTOSITe/TbHO BbIOMpaTh (OpPMAT BBICTYIUIEHHMST C YYETOM 3aJau TIpe3eHTalud |
ocobeHHOCTel ayJUTOpUH.

PerynsaTUBHBIEe YHHBepcabHbIe yueOHbIe JeiiCTBUSA

Camoopranu3anus:

COCTaBJISATh TUIAaH, aJrOPUTM pellleHdsl 3aJjaud, BbIOMpATh COCO0 perieHus ¢ y4éToM
VUMEIOIIUXCs PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTeH, apryMeHTUPOBaTh U KOPPEKTUPOBAaTh
BapHaHThI pelleHui C yuéToM HOBOM MH(OpMaLvK.

CaMOKOHTPO/1b, YSMOLHOHA/TbHBIH HHTE/LJIEKT:

B/Ia/IeTh HaBbIKAMH MMO3HABaTeTbHON pedIeKCUH KaK OCO3HAHMS COBEPILAeMbIX JeHCTBUM
U MBICJUTE/ILHBIX TPOLIECCOB, WX pe3y/bTaTOB, BJaJeTb CrIOCcob0aMu  CaMOIPOBEPKH,
CAaMOKOHTDOJISI TPOL{ecca U pe3yJibTaTa pellleHrs MaTeMaTUueckKoi 3a/iauy;

TIpeJIBU/IETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTb TPH PEILeHWM 3a/jaud, BHOCHTb
KOPPEKTUBHI B JIeITe/TbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, Hal/IeHHBIX OILIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OlLIEHWBATb COOTBETCTBHE pe3y/bTaTa 1€l U YCAOBUSAM, OOBACHATH TMPUUKHBI
JOCTIDKEHUS] WM HeJOCTYDKEHWs pe3y/bTaTOB [esiTe/IbHOCTH, HaXOAWTh OHIMOKY, /JaBaThb
OLIEHKY TTPUOOPETEHHOMY OIIBITY.

CoBMmecTHasA AeATeTbHOCTD:

TIOHMMAaTb W MCII0J/Ib30BaTh TMPeUMYIllecTBa KOMaHJHON W WHAWBUAYATbHOM paboThl MpH
pellieHWH yueOHBIX 3a/a4y, TPUHUMATh IieJlb COBMECTHOM [IeSITe/IbHOCTH, TJIAHWPOBATh
OpraHu3alfi0 COBMECTHOM pabOThI, pacripefesisiTh BUZABI PaboT, AOroBapuUBaThCs, 00OCYXIaTh
TIpOIiecC U pe3y/ibTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFO/IeH;

yuacTBOBaTh B TPYIIIOBBIX (popmax paboThl (00CY>kaeHUs, 0OMeH MHEHUH, «MO3TOBbIE
IITYypPMbI» W WHBIE), BBITIOJHATHL CBOK uacTb PabOThI U KOOPAWHUPOBATb CBOM [IEUCTBUS C
JPYTHMH ujleHaMM KOMaH/Ibl, OLIEHWBaTh KAaueCTBO CBOETr0 BK/aJa B OOIMI TPOAYKT IO
KPUTEPHsIM, CHOPMY/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/IEHCTBUS.

INPEAMETHBIE PE3YJ/IBTATHBI



K koH11y 10 K/1acca oOyuaronuiicss HayuuTCs:

CBOOO/IHO OTIEpPUPOBaTh OCHOBHBIMU TTOHSATHSIMU CTEPEOMETPUH TIPH PelleHnH 3aau 1
NIPOBeJIeHUM MaTeMaTH4eCKUX PacCyKJeHuM;

MPUMEHATb aKCHOMbl CTEPeOMETPUM U  CAeCTBUS W3 HUX TP  pelleHuun
reoMeTpUUYeCcKrX 3a7au;

K/lacCU(UIIMPOBaTh B3aUMHOE PAacCIiojioXKeHHe MPSIMbIX B MPOCTPAHCTBe, TJIOCKOCTeN B
TIPOCTPAHCTBE, MPSMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE;

CBOOO/IHO OTIepUPOBaTh MOHATHSIMH, CBSI3aHHBIMH C YTJIaMU B TIDOCTPAHCTBE: MeXAy
MPSIMBbIMHU B TIPOCTPAHCTBE, MEX/[y MPSIMOU U TIJIOCKOCTbIO;

CBOOO/IHO OTIEPUPOBATH TIOHSTUSIMU, CBSI3aHHBIMHU C MHOTOTPaHHHUKaMM;

CBOOO/IHO Ppacro3HaBaTh OCHOBHbIE BHU/IbI MHOTOIPDAaHHUKOB (TIpM3Ma, MHMPaMU/a,
TIPSIMOYTOJTbHBIN Tlapasuiesiernure], Ky0);

K/1acCU(UIMPOBATh MHOTOIPaHHUKU, BbIOMpasi OCHOBAHUS /IJIs1 K/laCCU(PUKALIWY;
CBOOOJHO OIMEpPUpOBaTh TOHATHUSIMH, CBSI3aHHBIMU C CeUYeHHWeM MHOTOTPAHHUKOB
TMIJIOCKOCTBIO;

BBINOJIHATH Tapasijie/ibHOe, [JeHTpaJbHOe U OPTOrOHa/IbHOe NIPOeKTUpOBaHue GUryp Ha
TIJIOCKOCTb, BBITIONTHATL W300pakeHUst (GDUTYP Ha MJIOCKOCTH;

CTPOUThH CeUeHUs MHOTOIPaHHUKOB pa3/MYHbIMU METO/aMH, BBITIOJ/IHATH (BHIHOCHbIE)
TUIOCKVE YepTeKd W3 PUCYHKOB TPOCTHIX O0BEMHBIX (PUryp: BUA CBepxy, COOKY,
CHM3Y;

BBIUMC/ISATh IJIOL[AJM  TIOBEPXHOCTEM MHOTOrpaHHUKOB (Mpu3Ma, MHUpamMuzja),
reoMeTpUYeCcKrX Tejl C IpuMeHeHreM (hopmy;

CBOOOJHO OTIepUpPOBATh TOHATHSMU: CHUMMETPUsS B TIPOCTPAHCTBE, ILIEHTP, OChb H
IJIOCKOCTb CUMMETPHH, LIEHTP, OCb U MJIOCKOCTh CUMMETPHU (UTyPhI;

CcBOOOJJHO OTIepUPOBaTh MOHSATUSIMU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOp/AWHATaM B
MIPOCTPAHCTBE;

BBITOJIHSATh /1eHiCTBUS HaJl BEKTOpaMH;

pellaTh 3aJaud Ha [0Ka3aTeJbCTBO MaTeMaTUUeCKHWX OTHOILIEHWN W HaxOoXKeHue
reoMeTpUueckux BeJIMYMH, TIPUMeHsisi W3BeCTHble MeTOJbl TIPU  pelleHUH
MaTeMaTUUeCKHX 3aZiau MOBBIILIEHHOTO M BICOKOTO YPOBHSI CJIO’KHOCTH;

MPUMEHSTh TPOCTeHIle TTPOrpaMMHbIe CPe/ICTBA U 3/IeKTPOHHO-KOMMYHUKAL[IOHHbIe
CUCTeMBI NIpY PeLleHUH CTepeoMeTpPUUYeCKHX 3a/iay;

V3BJIEKaTh, nipeoOpa3oBLIBATh M VHTeprpeTMpoBaTh  HUH(OPMALUIO 0
MIPOCTPAHCTBEHHBIX TeOMeTpUUYecKuX (Qurypax, IpeJCTaB/eHHYI0 Ha uepTe)kax U
PUCYHKaXx;

MPUMEHATb TIOyUeHHble 3HAHWS Ha [IpaKTUKe: CpaBHMBATb M aHa/JIW3UPOBATh
peasibHble CUTyalMy, MPUMEHSTh U3yueHHble TIOHATHSI B TPOL|ECCe MOMCKa pelleHUs
MaTeMaTHueCKu C(HOpMYJTUPOBAHHOM TPO6/IeMbl, MOZIE/TMPOBATh peasibHble CHUTYal[UH
Ha $3blKe TeOMeTpUM, WCC/e[loBaTh IIOCTPOEHHble MOJeMM C UCIO0/b30BaHUEM
reOMeTpUUeCKNX TOHSATUMA W TeopeM, ammapara aireOpbl, pellaTtb TpaKTHUecKue
3a/laui, CBsI3aHHbIE C HAaXO0XKJeHUeM reOMeTPUUeCKHUX BeTUYKH;

VMeTb TIpe/iCTaB/ieHUss 00 OCHOBHBIX 3TariaX pa3BUTUS TeOMeTPUM KaK COCTaBHOU
YyacTu QyHAaMeHTa pa3BUTUsI TEXHOJIOTHI.

K kon1y 11 Knacca oOyuaromuyiicsi HAyuruTCs:

cBOOO/IHO OTEPUPOBATh TOHATHUSMMU, CBS3aHHBIMU C I[WIMHAPUYECKOM, KOHUUECKOU U
cdepruecKoi MOBepXHOCTSIMHU, OOBSCHSATH CITIOCOObI MTOTyUeHHUs;



OTIepPUPOBAaTh TOHATUSMH, CBSI3aHHBIMU C Te/laMU BpAIlleHUs: I[WIMHAPOM, KOHYCOM,
cdepoii 1 11apom;

pacro3HaBaTh Teja BpalleHus (IUIUHADP, KOHYC, cdepa U 11ap) U 00BSICHATH CIIOCOOBI
TIOTyY€HHUs TeJT Bpall|eHus;

K/IaCCU(UIIMPOBATh B3aUMHOE PaCIio/ioXKeHHe Chepbl U MI0CKOCTH;

BBIUKC/IATh BEJMUMHBI 3/IEMEHTOB MHOTOIDAaHHUKOB W TeJl BpalleHus, OO0BEMBI U
TUIOLIA/IU TIOBEPXHOCTEH MHOTOTDAaHHUKOB U TeJl BpAIlleHUs], TeOMETPUUECKUX Tes C
ripuMeHeHreM (HopMYI;

CBOOO/IHO OMEpUPOBATh MOHATUSMH, CBS3aHHBIMUA C KOMOMHALMSIMM T/l BPAI|eHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B Cepy U OMMCAaHHBIA OKOJIO Cepsl,
cdepa, BMcaHHas B MHOTOT'PDAaHHUK WJTH TJIO BpallleHUs;

BBIUKMC/IATE COOTHOILIEHUS MEXY TJIOIIA/IsIMU TTOBEPXHOCTeH U 00BEMaMK TOZ0OHBIX
TeJ;

n300pakaTh HM3ydyaemble (UIYpbI, BBITIONHATh (BBIHOCHBIE) TJIOCKHE UEPTEXHU W3
PUCYHKOB TIPOCTBIX 00BEMHBIX (pUTyp: BHUJ CBepXy, COOKY, CHU3Y, CTPOUTb CEUeHHs
TeJl BpallleHus];

V3BJIEKaTh, VMHTEpIIPeTHpPOBaTh ¥ MpeoOpa3oBbiBaTh  HMH(OPMALHIO 0
MIPOCTPAHCTBEHHBIX TeOMeTpUUYecKuX (Qurypax, IpeJCTaB/eHHYI0 Ha uepTe)kax u
PUCYHKaXx;

CBOOO/JHO OTIepUPOBAaTh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIO/THATH OTepaliy HaZi BEKTOpaMu;

3a/jaBaTh TJIOCKOCTb YPaBHEHHEM B [IeKapTOBOU crCcTeMe KOOPJAUHAT;

pelllaTb TreoMeTpUUeCKWe 3aZlaud Ha BbIUMC/IEHHWE VYIJIOB MeXAYy TMpSIMBIMU U
MJIOCKOCTSIMM, BBIUKMC/€HMe pPAacCTOSTHUM OT TOUKU [0 TUIOCKOCTHU, B 1ieJIoM, Ha
TpUMeHeHre BeKTOPHO-KOOP/AWMHATHOTO MeTOo/la TIPU pellleHuY;

CcBOOOJHO OTEepUpOBaTh TOHSATHSMM, CBSI3aHHBIMM C JBH)KEHHEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA JABWXEHU;

BBITOJIHSATE U300pakeHHsI MHOTOTPAHHWKOB M Tesl BpallleHUs TIpU TapasiielbHOM
repeHoce, [IeHTPa/JIbHOM CUMMETPHH, 3epKa/bHONW CHMMETpPUH, TIPU TIOBOPOTE BOKPYT
TIpsiMoid, peobpa3oBaHUs MO00HS;

CTPOUTb CeueHusi MHOTOTPDAaHHUKOB M TeJl BpallleHWs: CeueHus LUIWHJpA
(mapasnesnibHO U MepreHIUKYJISIPHO OCH), CeUueHHs KOHyca (TlapasiiesibHble OCHOBAaHUIO
Y TIPOXOZsiiiivie yepe3 BepIlHY), CeUeHus 111apa;

WCTI0/Tb30BaTh METOZbl TIOCTPOEHUsI CeueHWi: MeTO[ C/ie[JOB, MeTOJ| BHYTPEHHero
NIPOEKTUPOBAHKS, MeTO/| TlepeHoca CeKyIllel MI0CKOCTH;

[l0Ka3pIBaTb reOMeTPUUECKUe YTBEPKIEHUS;

MIPUMEHSTh TeoMeTpuueckrue ¢akThl [Jisd pelleHUs CTepeoMeTpUUeCKUX 3afad,
TMpe/INo/iaratoliiX HeCKOJ/IbKO II1aroB pellleHusi, ec/id yC/I0BUSl TIPUMeHeHHs 3a/laHbl B
SIBHOUW U HesIBHOU (hopMe;

pelllaTh 3aJaud Ha [j0Ka3aTe/JbCTBO MaTeMaTUUeCKUX OTHOIIEHWN U HaXOX/eHHe
reoMeTpUYeCcKrX BeJINUUH;

TIPUMEHSITh MPOrPaMMHbIe CPe/ICTBA U 3IEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMbI TTPH
pelleHny CTepeoMeTpUUecKrX 3a/jau;

MPUMEHATh T[IO/IyYeHHble 3HaHWS Ha TMpPaKTHKe: CpaBHUBATh, aHa/JIW3UpPOBaThb U
OLIeHHBAaTh peasibHble CUTYallUH, PUMEHSTh W3yUeHHbIe TTIOHSTUSI, TeOPeMbI, CBOMCTBA
B TIpoIjecce TIOWCKA pellleHWss MaTeMaTH4eCcKd C(hOpPMYITUPOBAHHOW MPOOJIeMBl,



MOZJe/INPOBaTh pea/ibHble CUTYdlIMKW Ha A3bIKe reOMeTpHH, UCC/IeJ0BaTh IMOCTPOEHHLbIE
MOJe/In C UCIIOJIb30BAHUEM IeOMETPHYECKUX MOHATUM U TeopeM, dIlliapdTa anre6p131,
peniaTh MpakTUuueCKue 3a/iduu, CBA3dHHBIE C HaXOXAEHUEM I'eOMETPUUYECKUX BEJIMUNH;
HMeThb IIpeACTaBJ/IeHUSA 00 OCHOBHBLIX 3Tarax Pa3BUTHA Te€OMETPHU KdK COCTaBHOU
YaCTHu Q)YH,E[EIMEHTEI Pa3BUTHUA TeXHOJIOTHM.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KVIACC
No HaumeHoBaHMe pa3je/ioB U TeM Komecrso Hacos
w/n nporpaMMEI Beero KoHTpo/ibHbI IIpakTHUecKue
e paboTbI padoThI
1 BBesieHue B cTepeoMeTpHIO 23 1
) B3auMHoe pacnosioykeHue MpsiIMbIX B 5 1
IIPOCTPAHCTBe
3 [TapasnnenbsHOCTD NMPSIMBIX U MJIOCKOCTEM B 3
IIPOCTPaHCTBe
4 HepHEH,ELHIf’YHHpHOCTb TMPSIMBIX U 75
IIJIOCKOCTEU B MPOCTPAHCTBe
YT/bl U pacCTOSAHUA 16 1
6 MHororpaHHUKU 7 1
BekTops! B IpocTpaHCTBe 12
3 HOBTOPEHHE, 000011[eHre U CUCTeMaTU3aIHst c 5
3HaHUM
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




11 K/TACC

HaumeHoBaHMe pa3jie/ioB U TeM

KoiuuecTBO yacoB

Ne i/ HporpaMMe1 Beero KoHTpO/1bHBI IIpakTHYeckue
e paboThI padoThI
1 AHanitryeckasi reOMeTpUs 15 1
) [ToBTOpEHMeE, 0606U.(6H%e U 15 1
cucTemMaTH3aLys 3HaHUN
OO6BEM MHOTOTpaHHUKA 17 1
4 Tena BpaleHus 24 1
c [Tro1aiu MOBEPXHOCTH U 00BEMBI 9 1
KPYIJIBIX Tell
6 L BrkeHUst 5 1
. [ToBTOpEHME, 0606LueH1:1e U 17 5
CUCTeMaTr3aLys 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IIOYPOUYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBOo yacoB

Bcero

KoHTpo/ibHBI
e padoThI

IIpakTHUecKue
padoThI

OcCHOBHEIE TpaBHJia I/1306pa)KEHI/IH Ha

PHUCYHKE IIJIOCKOCTH, ITapa/lyIeJIbHBIX MPAMBIX

(oTpesKkoB), cepeiMHbI OTPe3Ka

[ToHsATHS CTepeoMeTpUHU: TOUKA, MpsiMasi,
TJIOCKOCTB, TIPOCTPaHCTBO. OCHOBHEBIE
npaBu/ia U300paXkeHHsT Ha PUCYHKe
TUTOCKOCTH, TIapaJuIeTbHbIX TIPSIMBIX
(oTpes3koB), cepeiMHbI OTPe3Ka

[ToHsATHS: TIepeceKarolecs TI0CKOCTH,
riepeceKaroIIyecs npsiMasi ¥ TVIOCKOCTh;
TIOTYTIPOCTPAHCTBO

[ToHsATHS: TIepeceKarolrecs TI0CKOCTH,
TriepeceKaroIIyecs npsiMasi ¥ TVIOCKOCTh;
TIOJTYTIPOCTPAHCTBO

MHororpaHHUKH, W300pakeHHe
TIPOCTEHIINX MMPOCTPAHCTBEHHBIX (UTYP,
HeCYIIeCTBYIOIIUX 00BEKTOB

MHororpaHHHKHU, U300pakeHre
MPOCTEMNIINX MMPOCTPaHCTBEHHBIX UTYP,
HeCyI[eCTBYIOLNX 00BEKTOB

AKCHOMBEI CTepeoMeTpHHU U I1epBbIe
C/1eCTBHA U3 HUX




AKCHOMBI CTepeOMeTpUH U TiepBbie
C/1IeJCTBUS U3 HUX

AKCHOMBI CTepeOMeTpUH U TepBbie
crieficTBUst U3 HUX. CriocoObl 3a/1aHust
TMIPSIMBIX Y TIJIOCKOCTeN B POCTPAHCTRe.
O603HaueHUs MPSIMBIX U TVIOCKOCTeN

10

N300pa>keHre ceueHU MUpamMu/bl, Kyda 1
TIPU3MBbI, KOTOPbIe TIPOXOZST Uyepe3 ux pédpa.
V306paskeHue TriepeceueHust MoTyuyeHHbIX
TI0CKoCcTel. PackpamBaHue MOCTPOeHHbIX
CceueHU pa3sHbIMU LIBeTaMU

11

N300pa>keHre ceueHH MUpamMu/Ibl, Kyoa 1
TIPU3MBbI, KOTOPbIe TIPOXOZST Uepe3 ux pédpa.
M300pa>keHre TiepecedeH st MoTyYeHHbIX
IJI0CKOCTel. PackpaniBaHue MOCTPOeHHbIX
ceueHUl pa3HbIMH L[BeTaMHU

12

N300pa>keHre ceueHH MUpamMu/ibl, KyOa 1
TIPU3MBI, KOTOPbIe TIPOXOZST UYepe3 ux pédpa.
N300pa>keHre TiepecevyeH st oIy YeHHbIX
IJI0CKOCTeU. PackpaiBaHue MOCTPOEHHbIX
CceueHul pa3HbIMH L[BeTaMHU

13

N300pa>keHre ceueHH MUpamMH/bl, KyOa 1
TIPU3MBbI, KOTOPbIe TIPOXOZST Yepe3 ux pédpa.
N306pakeHNe TiepeceyeHust MOMyUeHHbIX
IJIOCKOCTeU. PackpaiBaHue MOCTPOEHHbIX
ceueHW! pa3HbIMU L[BeTaMH1

14

MeTto/ c/iefioB /iJisi TOCTPOEHUS] CeUeHUH

15

MeTop c/iefioB /iJisi IOCTPOeHHsI CeueHuH.




CBolicTBa nepeceueHul TIPSIMbIX U
TIJIOCKOCTel

16

MeTop ciiefioB /iJisi IOCTPOEHHsI CeUueHHUH.
CBolicTBa nepeceueHul TIPSIMbIX U
TIJIOCKOCTel

17

[TocTpoeHue ceueHHid B TUpamMu/ie, KyOe 1o
TpEM ToUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX YepTeXKell 1 3arich 111aroB
TIOCTPOEHUS

18

[TocTpoeHue ceueHuit B mupamu/ie, Kybe 1o
TPEM TOUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UepPTeXXell M 3alliCh I11aroB
TIOCTPOEHHSI

19

[TocTpoeHue ceueHuii B Upamuzie, Kybe mo
TPEM TOUKaM Ha pébpax. Co3maHue
BBIHOCHBIX UEPTEXKeH U 3aliCh II1aroB
TIOCTPOEHHSI

20

[TocTpoeHue ceueHnit B mupamu/ie, Kybe 1o
TPEM TOUKaM Ha pébpax. Co3gaHue
BBIHOCHBIX UepPTeKeH U 3aIiCh I11aroB
TIOCTPOEHHSI

21

[ToBTOpeHue rtanumMerpun: Teopema o
MIPOTIOPLIMOHAIBHBIX OTpe3Kax. [Togobue
TPeyroJIbHUKOB

22

[ToBTOpeHue mianumMeTpuu: Teopema
Memnenas. PacueThbl B ceueHMsIX Ha
BBIHOCHBIX yepTexxax. VcTopusi pa3BUTUS
TJIaHUMETPUM U CTepeoMeTpUHr




23

KonTponbHast paboTa "AKCHOMBI
crepeomeTpuu. CeueHust"

24

B3anMHoe pacrioioykeHue TpsIMbIX B
nipoctpaHcTBe. CKpeluBatolecs MpsiMble.
[Tpy3HaKY CKpeLUBaIOIIMXCs TTPSIMBbIX.
[TapasnnenbHble MpsiMble B IPOCTPAHCTBE

25

Teopema 0 Cy1L[eCTBOBaHWU U
eIMHCTBEHHOCTH NPSIMOU TNapa’siie/bHOU
JlAHHOW TIPSIMOM, MIPOXO/SLLelN Yepe3 TOUKy
MPOCTPaHCTBA U He JieXKallleld Ha JaHHOM
npsiMoii. JleMMa o nepeceueHUr
Trapa’siie/ibHbIX NPSMBIX [IJIOCKOCTBIO

26

[TapanensHOCTE Tpex NpsMbIX. Teopema o
TPEX rapasuienbHbIX NPsMbIX. Teopema o
CKPeLMBAIOLMXCs TIPSIMBIX

27

ITapannensHoe npoekTrpoBaHye. OCHOBHLIE
CBOMCTBA Iapasule/IbHOTO MPOeKTUPOBaHMUS.
N306pakeHue pa3HbIX Guryp B
rapasiie/lbHOW MPOeKLIUU

28

LlenTpasnbHas poeKkLus. YToI C
COHAIpaB/IEHHBIMU CTOPOHAMU. YTOJI MEXIY
NIPSIMBIMU

29

3ajauM Ha J0Ka3aTe/bCTBO U UCC/Ie/JoBaHUe,
CBsI3aHHbIE C Pacro/0)KeHUeM MPSIMBIX B
TIPOCTPAHCTBE

30

[ToHsiTHSA: MapaiiesbHOCTh MPSIMOU U
TJIOCKOCTU B MpocTpaHcTBe. [Ipu3Hak
TriapasiielbHOCTH TIPSIMOM M TJIOCKOCTH.




CBoiicTBa napa/ijie/ibHOCTH TIPSIMOM U
TIJIOCKOCTH

31

['eomMeTpuUueCcKHe 3a/jaud Ha BLIUMC/IEHUE U
Jl0Ka3aTebCTBO, CBsI3aHHbBIE C
Tlapaslyie/IbHOCTBIO TIPSIMBIX U TJIOCKOCTEH B
TIPOCTPAHCTBe

32

[TocTpoeHue ceueHusi, MPOXO/sILLETO Uepe3
JJaHHYIO TIPSIMYIO Ha yepTexe 1
rapaJijie/lbHOro Apyrou npsiMoii. Pacuér
OTHOLIEeHUHN

33

[MapannenbHasi NpOeKLs, IPUMeHeHUe [is
TIOCTPOEHUSI CeueHUH Kyba u
napanienenunega. CBoiicTea
riapasiiesienureja U pu3Mbl

34

[NapannenbHele n0cKOCTH. [Tpy3Haku
Trapassie/ibHOCTH JIByX TJIOCKOCTe!

35

Teopema 0 Tapasie/ibHOCTA U
eJMHCTBEHHOCTH TJIOCKOCTH, TIPOXO/sLLeN
yepe3 TOUKY, He MPUHaAJIeXallyl0 JaHHOM!
TUVIOCKOCTHU U CJIe[ICTBUS U3 Heé

36

CpoiicTBa napa’isie/ibHbIX TJIOCKOCTeM: 0
Tlapasiyie/IbHOCTH TIPSIMBIX TlepeceueHust Tpu
riepeceueHuy JBYX rapasiie/bHbIX
TIJIOCKOCTeN TpeThei

37

CBoiicTBa napasiie/ibHbIX MJI0CKOCTel: 00
OTpe3Kax Tapasi/ie/ibHbIX MPSIMBbIX,
3aKJTFOUEHHBIX MeXKAYy MapasiiebHbIMU
TJIOCKOCTSIMH; O TIepeceyeHrH NPsSIMOM €




ABYMs ITapa/l/Ie/IbHBIMU TIJIOCKOCTAMMA

IToBTOpeHue: TeopemMa [Tudaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIbHOTO TPeyro/IbHUKA

40 CaoticTBa Ky0a 1 TIpSIMOYTOJTbHOTO
rapasuieienuriesia

41 Beluniciienue 4/iuH OTPe3KOB B KyOe 1
NIPSIMOYTOJILHOM T1apasule/ienurie/ie
[TeprieH MKy /ISIPHOCTH MPSIMOM U TVIOCKOCTH.

42 [Tpu3HaK neprieHuKy/ISIpHOCTH NIPSIMOM U
IIJIOCKOCTH
[TeprieH UKy IIPHOCTD MPSIMOM Y TJIOCKOCTH.

43 [Tpu3HaK nepreHuKy/ISPHOCTH NIPSIMOY 1
IIJIOCKOCTH
Teopema 0 CylLleCTBOBaHUM U

44 eIMHCTBEHHOCTH TNPSIMOU, IPOXOASLLeN
yepe3 TOUKY IIPOCTPaHCTBa U
NeprieHJUKYISIPHOU K IMJIOCKOCTH

45 [TnockocTH U epneHjyKyIsipHble UM
NIpsIMble B MHOIOTPaHHHKAaX

46 [TnockocTH U epneHjvKyIsipHble UM
TIIpsIMble B MHOI'OI'PaHHUKAaX

47 [TeprienuKyip ¥ Hak/IOHHAasA. ITocTpoeHue
TIepIIeHAUKYJIsIpa U3 TOYKY Ha MPSIMYO0

48 [TeprienuKyisp ¥ Hak/IOHHAasA. ITocTpoeHue

neprneHAUKYJ/isipda U3 TOYKU Ha IIPpAMYHO




Teopema 0 Tpéx neprieHAUKY/sipax (mpsimast

49
1 obpartHasi)

50 Teopema 0 Tpéx nepneHAUKY/sIpax (Mpsmast
1 obpartHasi)

51 Yron Mexay CKpeljuBaroLMMUCs TIPSMbIMU

5 [Touck neprieHANKYJ/ISIPHBIX MPSIMBIX C
TIOMOLL{bIO TIepIIeH/IUKY/ISPHBIX TJIOCKOCTe!

53 OpToroHasibHOe POeKTUPOBaHUe
[TocTpoenue ceueHuii Kyoa, IMPU3MBI,

54 MIPaBUJIbLHOU MUPaMU/IbI C IOMOLL[bIO
OpPTOTOHa/IbHOW MPOEeKLIUU
[TocTpoeHue ceueHuii Kyoa, PU3MBI,

55 TIPaBUILHOU MUPaMU/IbI C IIOMOLLBIO
OpPTOTrOHa/IbHOW MPOEKLIUN
CuMMeTpus B IIPOCTPAHCTBE OTHOCUTE/IBHO

56 1I0CKOCTH. [1710CcKOCTH CMMMeTpul B
MHOTr'OTpaHHHUKAaX

57 [Tpr3HaK neprieHAUKY/IIPHOCTH MPSIMOM U
IIJIOCKOCTH KaK C/1e[iCTBUe CUMMeTpUU

58 [TpaBuibHBIe MHOTOIpaHHUKU. Pacuét
PacCTOsIHUM OT TOYKH 0 TVIOCKOCTU

59 IIpaBuibHBIE MHOIOTPaHHUKU. Pacuér
PacCTOsIHUM OT TOYKH /0 TVIOCKOCTU
Crnioco0Obl OMyCTUTB TePIIeHAVKYISIPhI:

60 CUMMeTpHUS, CABUT TOUKH IO Napasiie/lbHON
NIpSIMOU

61 CzBUTr 110 HenapaJsiie/IbHOM TIPSIMOM,




v3MeHeHHe PaCCTOSTHUM

62

KontponbHasi pabora "B3anmMHoe
pacrionoykeHue MpsIMbIX U MJIOCKOCTEM B
TpocTpaHcTBe"”

63

[ToBTOpEHMeE: yroa Mexxay NpsiMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
NIPOM3BO/IBHOM TPeyro/IbHUKE, TeopeMa
KOCHHYCOB

64

IToBTOpEHME: YrO/I MEXAY
CKpeLUBaOLLIUMUCS NIPIMBbIMU B
IIPOCTPAHCTBe

65

FeOMETpI/IIIECKI/Ie MeTOJbI BEIUMC/IEHUA YIJ/id
MeXay NnpsAMbIMH B MHOT'OI'PAHHUKAX

66

[ByrpanHbIii yroj. CBOMCTBO TUHEHHBIX
YTJIOB JBYTPAaHHOIO yI/ia

67

[TepnienuKyisApHBIE MI0CKOCTH. CBOMCTBA
B3aMMHO IepIeH/JUKY/ISPHBIX TVIOCKOCTeN

68

[Tpu3Hak nepreH UKy /ISIPHOCTH MJIOCKOCTeH;
TeopeMa O NpSIMOM TepeceyeHUs [JBYX
IIJIOCKOCTEN MepreH/IMKY/ISIPHbIX TPeTber
TJIOCKOCTH

69

[psiMOyTOBHBIN TIapasuIeienuIes; Kyo;
V3MepeHHUs], CBOMCTBA NPSIMOYTOJILHOTO
napasiiesienuresa

70

TeopeMa 0 A¥iaroHaiy NpsSIMOYTOJIBHOTO
napasijiesieniuIesa v C1efCTBre U3 Heé

71

CrepeoMeTpryecKye U MpUKIaJHble 3a/jauy,
CBsI3aHHbIE CO B3aMMHBIM PacI10/I0’KeHUeM




MpAMBIX U IMJIOCKOCTHU

72

[ToBTOpEHME: CKpellUBatolrecs MpsiMble,
rapasijie/ibHble MJIOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHUKaX

73

[Tapa napasinenbHBIX TJIOCKOCTEN Ha
CKPeLUBAIOLLUXCS TIPSIMBIX, PACCTOSTHUE
MeXXIy CKpPelLlMBalOIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUsIX

74

PaccTosiHMe OT TOUKH /10 TJIOCKOCTH,
pacCTosiHUE OT MPSIMOM /10 TJIOCKOCTH

75

BbruricsieHre pacCTOSIHUAN MeXAy
CKPeLLMBaOLMUCS TIPSIMBIMU C TIOMOLL[BIO
NepIrieHUKYJISPHOU IIJIOCKOCTH

76

TpéxrpaHHbIli yroJ, HepaBeHCTBa /IS
TpexrpaHHbIX yryioB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB Y CUHYCOB /ISl
TPEXTpaHHOIO yIJjia

77

OJieMeHThI chepruuecKkoi reoMeTpUu:
reofiesnyeckue JMHUM Ha 3emiie

78

KonTtponbHas pabora "YT/bl 1 paccTostHUS"

79

CucremaTtusanys 3HaHMM "MHOIOrpaHHUK U
ero 371eMeHTb!"

80

[Mupamupa. Bugsl upamuf. [IpaBusibHas
nvpamuzia

81

ITpusma. [IpssMas v HaK/TIOHHAS TIPU3MBI.
[TpaBunbHas npusMa

82

[Tpsimoli napasuienenunes;, NpSIMOYTOJIbHBIN
napasuienenuref, Ky6




Brinykble MHOrorpaHHuku. Teopema

83 Oiinepa 1
Brinyksible MHOrorpaHHuKY. Teopema
84 Oinepa. [IpaBuibHbIe U TO/yTIPABUIbHBIE 1
MHOTOIPaHHUKHU
85 KonTponbHas paboTa "MHOrorpaHHUKH'" 1
86 [ToHsiTMe BeKTOpa Ha IJIOCKOCTU U B 1
MIPOCTPaHCTBe
87 CyMma BEeKTOpPOB 1
88 Pa3HoCTb BEKTOPOB 1
89 [TpaBuno napasnienenuvresa 1
90 YMHOXeHHe BeKTopa Ha YUCII0 1
o1 Pa3nokeHue BekTOpa 1o 6a31/1c3ul TPEX 1
BEKTOPOB, He JIe)Kall[uX B OJJHOM MJIOCKOCTH
92 CkasnsipHOe T1pousBefieHve 1
93 Brrunicnienue yriia Mmexx1y BeKTopamu B 1
TIPOCTPaHCTBe
94 [IpocrTeiiilivie 3alaur C BeKTOpaMu 1
95 [Tpocreiye 3aaun C BeKTOpaMu 1
96 [TpocrTeiiiiivie 3alaur C BEKTOpaMu 1
97 [Tpocreiuye 3aaun C BeKTOpaMu 1
98 O0o0011eHre ¥ CCTeMaTH3al[ysT 3HaHUH 1
99 O06o00611eHre ¥ cCTeMaTH3al[ysl 3HaHUH 1
100 WToroBast KOHTpO/IbHAsE paboTa 1
101 VToroeast KOHTpoJIbHasi paboTta 1
102 O600111eHre U cMCTeMaTH3aLusl 3HaHU 1




OBLIEE KO/IMYECTBO YACOB II1I0 ITPOI'PAMME

102




11 K/TACC

KoiuuecTBO yacoB

Ne i/m | Tema ypoka B KoHTpo/bHBI IIpakTHyeckue
cero
€ paboThI padoTsI

1 [ToBTOpeHue Temsl "KooparHaTel BeKTOpa 1
Ha IJIOCKOCTH U B TIPOCTPAHCTBe"

) [ToBTOpeHue Temsl "CkangpHoe 1
MpOU3BeJleHUe BEKTOPOB"

3 [ToBTOpeHue TeMbl "BrluniciieHue yria 1
MeJX/ly BeKTOpaMu B [IPOCTpaHCTBe"

4 [ToBTOpEHUe TeMbl "'YpaBHeHUe MPSMOM, 1
MpoXo/slel yepes jBe TOUKH"

5 YpaBHeHue IJI0CKOCTH, HOpMaJib, 1
ypaBHeHUe IJIOCKOCTH B OTpe3Kax

6 YpaBHeHue IJI0CKOCTH, HOpMaJib, 1
ypaBHEHUE TIJIOCKOCTH B OTPe3Kax

7 BekTopHoe npou3BejeHue 1

3 JIuHeliHble HepaBeHCTBA, JIMHEeHHOe 1
IporpaMMypoBaHue

9 JIuHeliHble HepaBeHCTBA, JIMHEeHHOe 1
IporpaMMypoBaHue

10 AHanmMTUyecKre MeTOZbl pacyéTa yria 1
MeXXZy TNpsSIMbIMU B MHOT'OTPaHHUKAaX

1 AHanmMTUyecKre MeTOZbl pacyéTa yria 1
M€Ky IVIOCKOCTSIMHA B MHOT'OTDaHHUKAX

12 dopmyia pacCTOSAHUA OT TOUKHU [0 1




IJIOCKOCTH B KOOPAWHATaX

HaXO)K'E[eHI/Ie paCCTOSIHI/Iﬁ OT TOYKHU 00

13
TIJIOCKOCTH B KyOe

14 Haxo)xzieHre pacCTOSIHUMA OT TOUKH 10
MJIOCKOCTH B MPaBU/IbHOW NUpaMu/zie

15 KouTtpospHast paboTta "AHamuTHueckas
reometpus”

16 CeueHuss MHOIOI'DaHHUKOB: CTaHapTHbIE
MHOT'OTPaHHUKU

17 CeyeHus1 MHOIOTPaHHUKOB: MeTO/, C/1el0B
CeueHMss MHOTOIPaHHUKOB: CTaH/apTHbIE

18 IIJIOCKOCTH, IepeceyeHus MpsAMbIX U
TMJIOCKOCTeN

19 [TapasnnenbHble NIpsIMbIe M TJIOCKOCTH:
rapasiie/ibHble CeYeHHUs

20 ITapasiesipHble NIpsiMbIe U IJIOCKOCTH:
pPacyéT OTHOLLEHUU

71 [TapasienpHble NIpsiMbIe U IVIOCKOCTU: YTJIb
MeX/ly CKpeLMBarOLMMUCS MPSIMbIMUA
[TeprieH UKy /ISIpHBIE TIPSIMbIE M TJIOCKOCTH:

29 CTaHJapTHbIE Naphbl epreH UKy IsPHbIX
MJIOCKOCTEN U MPSIMBIX, CAMMETPUU
MHOI'OTPDaHHUKOB

73 [TeprieH UKy ISIpHBIE TIPSIMbIE M TJIOCKOCTH:
TeopeMa O Tpex MepIeHAUKYJIspax

24 [TeprieH UKy /IIpHBIE NIPSIMbIE M TVIOCKOCTH:

BBIUMC/IEHWA AJ/IMH B MHOT'OTPaHHUKAX




25

TToBTOpEHUE: TUIOLA/[U MHOTOYTO/TbHUKOB,
bopMyIbI 171 TI/IOIIaIeH, COOOParkeHUSI
rozI00ust

26

[ToBTOpEHHME: TI/IOIIAZ[ MHOTOYTOJIbHUKOB,
bopMyIbl 171 TIIOIIAeH, COOOparkeHHsI
roz00ust

27

[ToBTOpEHMUe: TI/IOL[AaZA MHOTOYTOJIbHUKOB,
bopMyibl A7 TIIOLA/IeH, COOOpaXKeHUsI
rnozoous

28

[Tnoujagu ceyeHUt MHOTOTPaHHUKOB:
T/I01La iV TIOBEPXHOCTEH, pa3pe3aHusi Ha
yacTu, coobpakeHUs MoA0oust

29

[Tnouaay ceyeHNt MHOTOTPaHHUKOB:
T/I01a/IA TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpa>keHUs TIOZ00UsT

30

KouTrposbHasi pabota "[ToBTOpeHue:
MHOT'OTPaHHUKH, CeYeHUst
MHOTI'OT'PaHHUKOB"

31

O6wém Tena. O6beM MPSIMOYTOJIEHOTO
Triapasuiesienuresia

32

3azaur 06 yiBoeHUM Kyba, 0 KBaJpaType
Ky0a; 0 TPUCEKI[UH yTJia

33

CrepeoMeTpUUeCKye 3a/laudl, CBsI3aHHbIE C
00BEMOM MPSIMOYTOJIEHOTO
niapasiiesienure/a

34

ITpuknagHble 3aaun, CBSA3aHHBIE C
BBIUKC/IeHHeM 00bEMa MpSIMOYTOJ/TBHOTO
napasuiesienue/a




35 O0BEM MPsIMOT PU3MBI

36 CrepeomeTpuuecKyre 3a/jauu, CBsi3aHHbIE C
BbIUHC/IEHUEM 0OBEMOB TIPSIMOM TTPU3MBbI

37 [puknagHbIe 3afiauM, CBsA3aHHBIE C 00BEMOM
MPSIMOM MIPU3MBI
BrbruriciieHrie 00bEMOB TeJl C ITOMOIIBIO

38 orpezie/IEHHOTO UHTerpana. O0bEM
HAaKJIOHHOU MPU3MBbI
BbruriciieHrie 00bEMOB TeJT C TIOMOIIBIO

39 orpezie/IEHHOTO UHTerpana. O0bEM
MUPaMU/IbI

40 dopmysia 06béMa upaMuibl. OTHOLIIEHHE
00BeMOB MUpamMuz, C 0OIIUM yT/IOM

a1 dopmyna 06bémMa nmupamubl. OTHOILIEHTEe
00BeMOB MUpamMuz, C 0OIIUM yT/IOM

4 CrepeomeTpuueckue 3ajauu, CBsi3aHHbIE C
00bEMaMU HAK/IOHHOM TTPU3MBbI

43 CrepeoMmeTpuyecKyrie 3a/jauu, CBsi3aHHbIE C
00bEMaMU MUPaMU/IbI
[TpuknagHbie 3aaun 110 TeMe "OOBEMBI

44 Ten", cBsi3aHHBIE C 00BLEMOM HAK/IOHHOU
TPU3MbI

45 [TpuknagHbie 3a7aun 110 TeMe "OOBEMBI
Ten", CBsi3aHHbIe C 0OBEMOM MUPaMU/IbI

46 [TpumeHeHrie 00BEMOB. Briuncienue
pPacCTOSIHUS [0 TVIOCKOCTU

47 KontponbHas pabora "O0bémM




MHOTOTpaHHUKa"

]_[I/IJII/IH'E[[)I/I‘—IECKEISI MMOBEPXHOCTD,

48 oOpa3yoliye UIUHIPUUeCKON
TIOBEPXHOCTHU

49 Lumngp. [Ipsimoli KpyroBow LIWUHZP.
[11o1maab TOBEPXHOCTY LIWJIMH/PA

50 KoHuueckast TOBepXHOCTb, 00pa3ytoriye
KOHWUEeCKOU MoBepxHOCTU. KoHyC

51 CeuyeHue KOHyCa IJIOCKOCTHIO,
rapa’ijieJibHOM MJIOCKOCTH OCHOBaHUsI

5 YceuéHHbBIN KOHYC. M300pakeHre KOHYCOB
U YCeUEHHBIX KOHYCOB

53 [Tnoiae 60KOBOM TOBEPXHOCTH U TTOJTHOM
TOBEPXHOCTH KOHYCa

c4 [T1o1jaib 6OKOBOM TTOBEPXHOCTH U TTOJTHOM
TOBEPXHOCTH KOHYCa
CrepeomeTpuueckye 3a/auu Ha

55 JI0Ka3aTe/IbCTBO U BBIUHC/IEHNE,
TOCTPOEHHEM CeueHuH LUIMHAPA, KOHyCa
CrepeomeTpuueckue 3a/jauu Ha

56 JI0Ka3aTe/IbCTBO 1 BBIUKMC/IEHUE,
MOCTPOEHHEM CeUeHu! LIUINHAPA, KOHyCa

57 [IpuknazHble 3a/1auu, CBSI3aHHbIE C
LIWTUHZPOM

58 [IpuknazHbie 3a/lauu, CBSI3aHHBIE C
LIWTUHZPOM

59 Cdepa u map




60

[Tepeceuenuie cdepbl U I1apa C MIOCKOCTHIO.
Kacanue 1m1apa u cepsl TJI0CKOCTBIO. By u
n300pakeHHe 11apa

61

ITepeceuenue cdepbl U I1apa C MIOCKOCTHIO.
Kacanwue m1apa u cepsbl TJI0CKOCTBIO. By u
n300pakeHHe 11apa

62

YpaBHenue coepsl. [1nomans cdepol v eé
yacrei

63

CuMmMmeTpusd cepsl U 111apa

64

CrepeoMeTpuuecKyre 3a/jaud Ha
[l0Ka3aTeNbCTBO U BbIUMC/IEHWE, CBSI3aHHBIE
co cdepotii U 111apoM, TTOCTPOeHHEeM UX
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