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MOACHUTE/TbHAA SAMNMNCKA

feomeTpus aBNAeTCA OAHUM U3 6a30BblX KYypCOB Ha YpOBHEe
cpefHero obulero obpasoBaHUs, Tak Kak obecneynmBaer BO3MOXHOCTb
N3ydeHns  AUCUMUNAUH  eCTeCTBEHHO-Hay4yHOW  HarnpaB/IEHHOCTU U
npegMeToB rymaHuTapHoOro uuknaa. NockosbKy /I0rMyeckoe MbllUsieHNE,
doopmupyemoe npu  n3ydyeHnn obyyvarWMMNCA TOHATUNHBLIX OCHOB
reomeTpun, npu pgokasare/lbCTBE TeOpeM W MNOCTPOEHUN LEeNnoYKM
NOTUYECKUX YTBEPXK AEHWI NPU PELLIEHUN TeOMETPUYECKNX 3a4a4d, YMeHne
BblABUraTb M ONpoBeprarb rmnotesbl HENOCPenCTBEHHO MCMOJb3YTCA
npu peweHnn 3aga4y ecTeCTBEHHO-Hay4yHOro uukKna, B 4YacTHOCTM
dm3nueckmnx 3agau.

Llenlb ocBOeHMsA nporpamMmmbl y4ebHOro kypca «eomeTpusi» Ha
yrnybnéHHOM YpOBHEe — pasBuTue WHAMBUAYa/IbHbIX CNOCOBHOCTEN
obyyallmnxca nNpu  U3y4eHUU TeoMeTpun, Kak COCTaB/iSoLLel
npeagMeTHon obnactm «Marematuka W MHopMaTtuka»  4yepes
obecneyeHne BO3MOXHOCTM MNPUOOPETEHUS WM UCMNOMb30BaHMA 6Gosee
rNyooKNUX TreoMeTpuYecKnx 3HaHuUM W OelncTBuin, cneundmyHbIX
reoMmeTpun, n HeobXxogMMbIX ANA  YCMNewHoro npodecCuoHasibHOro
o6pa3zoBaHus, CBA3AaHHOIO C UCMONIb30BaHNEM MaTeMaTuKu.

MpUOPUTETHLIMK 3adav4amMn Kypca TreoMeTpunm Ha Yriyo6néHHOM
YPOBHE, paclmpalwmMmMmmn 1 ycunmsarwwmmmnm Kypc 6a30BOro ypoBHA,
ABNATCA:

paclwmpeHne npeacrtaBfeHNs O FeOMeTpUM Kak 4YacTu MUPOBOM
KYNbTypbl M (QOpMMpPOBaHME OCO3HaHUS B3aMMOCBSA3M TE€OMETPUM C
OKpyXato WM MUPOM;

dopMmupoBaHne npegcTaBneHns 0 NPOCTPAHCTBEHHbIX dmrypax Kak
0 BaXHEeNWwmx maremartuyeckux Mogensx, No3BoALWNX onucbiBaTb U
n3ydyatb pasHble ABJIEHUS OKpyXatollero mMupa, 3HaHue MOHATUNHOIO
annapara no pasgeny «CrepeoMeTpusi» y4ebHOro Kypca reomeTpuu;

doopmupoBaHne ymeHuUs BNageTb OCHOBHbIMW MOHATUAMWU O
NPOCTPaHCTBEHHbLIX dMmrypax M WX OCHOBHbIMW CBOWCTBaMW, 3HaHue
TeopeMm, QOpMyn 1 yMeHUe NX NPUMeHsATb, YMEHUSA foKa3blBaTb TEOPEMbI
N Haxo4UTb HECTaHAapPTHbIE CNOoCcobbl pelleHns 3a4au;

doopMmupoBaHne yMeHUs pacno3HaBaTb Ha vyepTexax, Moaensx u B
peasibHOM MUpe MHOrorpaHHMKN 1 Tena BpaweHuUd, KOHCTpynpoBartb
reoMmeTpuyeckune mogenu;

doopMmupoBaHve MOHUMaHMUA BO3MOXHOCTM  aKkCUOMAaTM4YecKoro
NOCTPOEHNA MaTeMaTUYeckux Teopuin, JJopmmpoBaHmne NoHMMaHUsS Posn
akcuomMaTuKu rnpu NpoBeaeHNN pacCcyX AeHUN;



doopmMupoBaHne ymeHUa BnageTb MeTogamMmu [oKas3arteNnbCTB U
a/ITOPUTMOB ~ pelleHns, YMeHus  UX  MPUMEeHATb,  MNPOBOAUTb
foKa3aTe/ibHble pacCyX[eHus B XO4e pelleHUs CTepeoMeTpuyecKmnx
3afja4y M 3ajad C rMpakTUYecKMM cofepXxaHuem, dopmunpoBaHue
npeactaB/ieHUs O HeobXxoAMMOCTM f[oKas3arenbCTB npu 060CHOBaHUMN
MaTremMaTuyecknx YTBEpPXAEHUA U posiv akCMoMaTuUKW B MPOBeAEeHUM
AefYKTUBHbIX PacCyXX AeHUN;

pa3BUTNE U COBEPLUEHCTBOBAHWE NHTENJIEKTYasIbHbIX U TBOPYECKUX
cnocobHocTen obyyaroLumxca, Nno3HaBaTe/IbHOA aKTUBHOCTMH,
nccnepoBaresibCKUX YMEHUn, KPUTUYHOCTU MbIW/IEHUA, UHTepeca K
N3y4YeHUo reoMeTpun,

dopmupoBaHne  OyHKLUMOHa/IbHON TPamMOTHOCTU, peneBaHTHOWN
reoMmeTpun: YyMeHus pacno3HaBatb [MPOABMIEHNA T[EOMEeTPUYECcKux
MOHATUA, OOLEKTOB U 3aKOHOMEPHOCTENW B peaibHbIX XXU3HEHHbIX
CUTyaumsax M nNpu uU3ydyeHun [pyrux ydyebHbiX nNpegmeToB, NPOSAB/IEHUS
3aBUCUMOCTEA W  3aKOHOMEPHOCTEW, MOAEeNMPOBaHNA  peaslbHbIX
cUTyalnin, WnccnefoBaHUsA TMOCTPOEHHbIX MoAenein, WHTepnpeTaunm
NOIyYEeHHbIX pe3ybTaTos.

OCHOBHbIMW  coAepXaTeNlbHbIMXU  IMHNAMK  y4ebHOro  Kypca
«eomeTpua» B 10-11 knaccax aBnawTca: «1pAMbie U MJIOCKOCTU B
NpocTpaHcTBe», «MHOrorpaHHUKuU», «lena BpaweHnsa», «BekTopbl W
KOOpAMHaTbl B MPOCTPAHCTBE», «[ABUXEHNA B MPOCTPAHCTBE.

CdopmynmpoBaHHoe BO ®roC COO TpeboBaHMe  «yMETb
onepupoBaTb MOHATUAMU», PeNeBaHTHbIMWU TeOMeTPUn Ha yriyeneHHOM
ypoBHe o00yyeHna B 10-11 «kjlaccax, OTHOCUTCA KO  BCEM
cogepXarefnbHbiM  JIMHUAM  y4ebHOro Kypca, a popmupoBaHue
NOTNYecKnUx yMeHui pacnpefensercs He TO/IbKO MO cofep)XaTesibHbIM
NNHUAM, HO M no rogam o6ydyeHns. CopepxaHne obpas3oBaHuA,
COOTBETCTBYIOLLEE NPEeAMETHbIM pe3ynbTaTaM O0CBOeHUs PefepasibHOM
paboyeii nporpammbl, pacrnpeneniéHHbIM MO rogam  0by4vyeHus,
CTPYKTYpUpOBaHO Takum o06pa3om, 4YTOObl KO BCEM OCHOBHbIM,
NPUHUMNUaIbHBIM BONpocamM obyvarmecsa obpawaimcb HeEO4HOKPATHO.
3TO NO3BOMAET OpraHM3oBaTb OB/lafeHNe TeOMETPUYECKUMN MOHATUAMN
N HaBblkamMu nocnefosBarenibHO W MNocTynarenbHO, C COo6/MAeHneM
npuHUMNa MPeemMcTBEHHOCTW, a HOBble 3HaHUA BK/AWYaTb B 00LLYHO
CUCTEMY TE€OMETPUYECKMX NpeacTaB/ieHNin 0bydarowmxcs, paclmpsas u
yrnyonsisi eé€, obpasysi NPoYHbIe MHOXECTBEHHbIE CBA3N.

[Mepexod K W3YYEHUD TeoMeTpum Ha Yr/yonéHHOM  YypOBHe
NO3BONAET:



cospgarb ycnosuma ana andpdpepeHuymaumm obyvyeHus, MOCTPOEHUS
NHANBUAYA/IbHbIX obpasoBaresibHbIX nporpamMmm, obecneynTb
yrny6néHHoe u3yyeHne TeoMeTpuUn Kak COCTaB/isloLWen yd4yebHOro
npegmeta «Marematuka;

NOArOTOBUTb 0OYyYaloLUXCA K NPOAO/DKEHUIO N3YyYeHNA MaTeMaTuKu
C y4éToM BblOGOpa byayuiein npodeccumn, obecneymBas NPeemMcTBEHHOCTb
Mexay oowmm 1 npodeccnoHasibHbIM 06pa3oBaHNEM.

Ha n3yyeHne yyebHOro kypca « eoMmeTpusa» Ha yriybneéHHoM ypoBHe
oTBoantTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegenw), 8 11
knacce — 102 yaca (3 yaca B Hefesn). |



COL4EPXAHUNE OBYUYEHWA
10 KNTACC

I'Ip;lele N NJIOCKOCTU B NMPOCTPaHCTBE
OCHOBHble TMOHATUA crepeomeTpun. Touka, npsamMasd, nJsIOCKOCTb,

npocTpaHcTBO.  lMoHATME 06  aKkCMOMAaTUYECKOM  MOCTPOEHUU
CTEPEeOMETPUMN: aKCUOMbI CTEPEOMETPUMN U CNEACTBUSA U3 HUX.
B3avMHoe pacnonoxeHune NPSAMbIX B NPOCTPaHCTBE:

nepecekawlnecs, napasie/ibHble U CKpewmBawlwmneca npsmble.
MpU3HaKM CKpewmBarWmnXcsa npamMbIX. [lapannenbHOCTb MNPAMbIX U
MIOCKOCTE B NPOCTPaHCTBE: napasifesibHble NpsMble B NPOCTPAHCTBE,
napannenbHOCTb TPEX NPSAMbIX, NapanienbHOCTb NPAMOMA U MJIOCKOCTM.
MNapannensHoe N LeHTpabHOE MPOEKTUPOBaHMEe, n3obpaxeHne gumryp.
OCHOBHble CBOWCTBa Napasiyie/ibHOro MNPOEKTUpPoBaHUA. MN306paxeHune
dwmryp B napansienibHOM MNPoeKuun. Yrnbl € COHanpaB/lIeHHbIMU
CTOpoHamu, yros mexnay npsMmbiMu B MpocTpaHcTBe. lMapannenbHOCTb
MIOCKOCTeN: napasiefibHble MJI0CKOCTU, CBOWCTBA MapasiefibHbIX
nnockocteit. lMpocTelwne nNpocTpaHCTBEHHble GMIypbl Ha M/IOCKOCTW:
TeTpasgp, napasinenenvnes, NOCTPOEHNE CeYeHNn.

MepneHAVKYNAPHOCTL MPAMOM M NJIOCKOCTWU: NeprneHauKynspHbie
npsiMble B NPOCTPaHCTBE, NpsAMble NapasifiefibHble N NeprneHanKynspHble
K MMIOCKOCTW, NPU3HaK nepneHanKynapHoOCTU MNPsAMOA U MJIOCKOCTH,
TeopemMa O MNpAMOW neprneHAnKYNsapHOn naockocTu. OpToroHasibHoe
npoekTupoBaHue. MNepneHanKynsap U Hak/IOHHbIE: PacCTosHME OT TOUKMU
[10 NMJIOCKOCTU, paccTosiHMe OT NPSMOK A0 MJOCKOCTU, NPOEKLUSA Gmnrypsbl

Ha  MJIOCKOCTb. MepneHANKYNSPHOCTbL  MNIOCKOCTEN:  NpU3HaK
nepneHanKyNsipHOCTM  ABYX  NnockocTeil. Teopema 0  TPEx
nepneHanKynsipax.

Yrnbl B MPOCTPaHCTBE: Yrosl Mexay npsMod U MNOCKOCTbHO,
[ABYIrPaHHbIN Yros, NNHENHbI yron ABYrpaHHOro yrna. TpExrpaHHbIi ”
MHOrorpaHHbie yribl. CBOWCTBa NJIOCKUX Yr10B MHOIOrpaHHoro yrna.
CBoiicTBa N/IOCKMX U ABYrpaHHbIX Yr/0B TPEXTpaHHOro yrna. Teopembl
KOCMHYCOB W CUHYCOB AJ151 TPEXTpaHHOr o yrna.

MHororpaHHuKH

Buabl MHOrorpaHHWMKOB, pa3BépTKka MHororpaHHuka. [llpusma: n-
yrosibHas npusma, npaAmMas U Hak/lIoHHasd npu3Mbl, 60KOBas M MNOJHasA
NMOBEPXHOCTb NPU3Mbl. Mapannenenunen, NPAMOYrO/IbHbIN
napasnnenenunes n ero ceornctea. Kparyanwme nytv Ha MOBEPXHOCTU
MHOrorpaHHuka. Teopema Jinepa. [IpocTpaHCTBEHHas Teopema



Mudparopa. NMupamnga: n-yronbHasd nupamuga, npasusibHas U yceyéHHas
nupamuabl. CBoricTBa pébep 1 60KOBbIX rpaHert NpaBuIbHON NupaMmnabi.
[MpaBu/IbHblEe MHOrOrpaHHMKW: MpaBu/ibHas npu3ama W npasBu/ibHas
nupamMmunga, npaBusibHas TpeyrosibHasa nupaMmuaa u npasu/bHbIN TeTpasap,
Ky6. [lpeactaBneHve 0O nNpaBW/bHbIX MHOrOrpaHHUKax: OKTasap,
fofekasap v nkocasgp.

BbluncneHne anieMeHTOB MHOTrOrpaHHUKOB: pébpa, AnaroHasu, Yriibl.
Mnowanb 6G0OKOBOW MNOBEPXHOCTUM W MOJSIHOW MOBEPXHOCTM MNPAMOM
NpU3Mbl, NJ0WaAb OCHOBaHW, Teopema 0 60K0OBOI MOBEPXHOCTU MPAMOIA
npu3mbl. MNnowaab 60KOBOI MOBEPXHOCTM U NMOBEPXHOCTU MpaBUIbHOW
nupamMmunbl, Teopema o naowagm ycedéHHon nupamunibi.

CummMeTpua B NPOCTPaHCTBE. D/IeMEeHTbl CUMMETPUN MpPaBUbHbIX
MHOrorpaHHMKoB. CumMMeTpuss B MPaBWIbHOM  MHOTOrpaHHUKE:
CAMMETPUA  napasiienenunena, CUMMETPUA  NPaBUIbHbIX  MPU3M,
CUMMETPUS NpaBUILHON NMpamMmnasbi.

BekTOpbl N KOOpAMHATLI B NPOCTpaHCTBE

[MOHATUA: BEKTOP B MNPOCTPAHCTBE, HY/NEeBOW BeKTOp, [AJIMHa
HEHY/IEBOr0 BEKTOpa, BEKTOpbl KOJI/IMHEeapHble, COoHarnpaB/ieHHble U
MPOTMBOMOJIOXHO HanpasB/ieHHble BeKTOpbl. PaBeHCTBO BEKTOPOB.
[leicTBua C BeKTOpamMu: CNOXEHWe U BblYMTaHWe BEKTOPOB, Cymma
HEeCKO/IbKUX BEKTOPOB, YMHOXEHMWe BekTopa Ha uucno. CeoictBa
CNIOXXEeHUA BEKTOPOB. CBOMCTBA YMHOXEHMSA BeKTOpa Ha uuco. MNMoHAatue
KOMMNaHapHble BeKTOopbl. [puU3HaK KOMMIaHapHOCTU TPEX BEKTOPOB.
[NpaBuno napannenenunega. Teopema 0 pas3fioXXeHUn BeKTopa no TPEM
HekoMMn/laHapHbIM BekTopam. [psamMoyrosibHas cuctema KoopauHar B
npoctpaHcTBe. KoopguHatbl BekTOopa. CBA3b Mexay KoopauHaTamu
BEKTOpa M KoopAMHaTaMu TO4YeK. Yron mexay ektopamu. CkanspHoe
npov3BefeHne BEKTOPOB.

11 KNACC

Tena BpalyeHuda

[MoHATUA: unNnHapuyeckasa noBepxHOCTb, KOHNYecKass NOBEPXHOCTb,
cthepryeckas NOBEPXHOCTb, 06pasyloLmne NoBepxHocTel. Tena sBpalleHns:
UMANHAOP, KOHYC, YCEYEHHbIW KOHyc, cdhepa, wap. BlaummHoe
pacnosioxXeHne cpepbl U MJIOCKOCTU, KacaresibHas MJ/I0CKOCTb K cdoepe.
306paxeHne Ten BpalleHMA Ha NJIoCKOCTU. PasBépTka uunvHgpa v
KOHyca. CummeTpua ccpepbl 1 LWapa.

O6bEM. OCHOBHble cBOWCTBa O0ObLEMOB Tesl. Teopema 06 0O6bLEME
NPAMOYrosibHOro napasnnenenvnega n cnegctena n3 Heé. O6bEM NPAMOIA
N HaK/IOHHOW NPU3Mbl, UMANHAPA, Nnupamnabl N KoHyca. O6bEM wWapa U



LLIAPOBOro cerMmeHTa.

KombuHaumn Ten BpaweHus ©n  MHororpaHHukos. [Mpusma,
BNMCaHHadA B UWAUHAP, ONMUCaHHas OKOMo uunuHapa. lepeceyeHue
cthepbl M Wapa ¢ NAOCKOCTb. KacaHue wapa n ctepbl NAOCKOCTLIO.
MoHATME MHOrorpaHHuKa, onnMcaHHoOro oKosio copepsbl, cdoepbl, BIMCaHHOWN
B MHOTrOrpaHHuK 1n Teso BpaLleHuns.

Mnowanb NOBEPXHOCTUM UMAMHAPA, KOHYca, nnowanb coepbl 1 eé
yacteir. NMopobme B npocTpaHcTBe. OTHOWEHNe 06LEMOB, NoLwaaei
noBepxHocTen NnoaobHbIX dumryp. MNMpeobpasoBaHne Nogo6uUs, FOMOTETHUS.
PelweHne 3aga4 Ha NJI0OCKOCTM C UCMNOJ/Ib30BaHNEM CTEPEOMETPUUYECKUX
MeTO/0B.

[MocTpoeHne cevyeHnil MHOrorpaHHMKOB WM Ten BpawleHUs: cevyeHus
umnuHapa (napannienbHo v neprneHanKynapHoO OCU), CeYeHUA KOHyca
(mapansiesibHble OCHOBaHWIO N MPOXOAfAlMne 4yepe3 BepLunHY), CeyeHus
lapa, MeTobl MOCTPOEHNSA CEYEHWNIA: METOL CNnefoB, MeTo BHYTPEHHEN O
NPOEKTMPOBaHUA, METOL NepeHoca CeKyLLen NI0CKOCTH.

BekTopbl 1 KOOpAUHATLI B NPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepauun Hazg BekTopamu. BekTopHoe
YMHOXeHune BEKTOpPOB. CsolicTBa BEKTOPHOro YMHOXEHUA.
[MpamMoyronbHasa cuctemMa KoopguHat B npocTtpaHcTBe. KoopAauHaTthl
BekTopa. PasnoxeHne BekTopa no 6a3ucy. KoopanHaTHO-BEKTOPHbIN
MeTo/ Npu peLleHnn reoMmeTpruyeckmnx 3agau.

LA BWXEHNSA B NPOCTPaAHCTBE

ABmXKeHna npocTtpaHcTBa. OtobpakeHns. OBMKEHNA N paBeHCTBO
dwmryp. Obuwme cBoncTBa ABWXEHUA. Buabl OBMXEHUI: napaniesbHblii
nepeHoc, UeHTpasibHad CUMMETPUSA, 3epKaslbHasd CUMMETPUs, NOBOPOT
BOKPYr npsimoi. NpeobpasoBaHuda nogobus. MNMpsamas u cdepa itnepa.



NMIAHUPYEMbIE PE3YJ/IbTATblI OCBOEHUA YUEBHOIO KYPCA
«EOMETPUS» (YTNYB/IEHHbLIA YPOBEHb) HA YPOBHE CPENHEIO
OBLLEMO OBPA3OBAHNA

NTNYHOCTHBbIE PE3Y/IbTATHI

1) rpaxgaHckoe BOCNUTaHUe:

CopMMPOBAHHOCTb TpaXAaHCKON no3uunn obydyarollerocs Kak
aKTMBHOTO W  OTBETCTBEHHOrO 4JjleHa pPOCCUICKOro  obuiectsa,
npeAcTaB/fieHMe O Maremartmyeckmx OcHoBax (OyHKLMOHUpPOBaHUS
pa3/INYHbIX CTPYKTYP, ABJIEHWA, Mpoueayp rpaxpaHckoro obuecTsa
(BbIGOPbLI, OMPOCbI W APYroe), YMeHue B3auMOAeNcTBOBaTb C
COUNA/IbHbIMW  MHCTUTYTaMW B COOTBETCTBMM C UX YHKUMAMWU W
Ha3zHa4YeHnewMm;

2) naTpuoTnyecKkoe BoCnuTaHue:

C(hOpMMPOBAHHOCTb  POCCUICKOW rpaXAaHCKON WNAEHTUYHOCTH,
YBKEHUS K TMPOW/IOMY W HacTosWweMYy pPOCCUACKON MaTeMaTuKu,
LEeHHOCTHOE OTHOLIEHNEe K AOCTMKEHUAM POCCUNCKUX MaTtemMaTtukoB U
POCCUINCKON MaTeMaTM4eCcKoii LWKO/Ibl, UCMOMIb30BaHMNE 3TUX AOCTUXEHNI
B ApYrux Haykax, TeEXHO/0r usix, cpepax aKOHOMUKU;

3) AyXOBHO-HpPaBCTBEHHOE BOCNUTAHME:

OCO3HaHMe  AyXOBHbIX  LEHHOCTEN POCCUNIACKOro Hapopaa,
ChOPMUPOBAHHOCTb HPABCTBEHHOr0 CO3HaHWA, 3TUYECKOro NOBeAeHUS,
CBSAA3@aHHOIO0 C TMpPakTUYECKUM MNPUMEHEHMEM [LOCTWKEHUA HayKu U
AEeATeNlbHOCTb YYEHOro, OCO3HaHWe JIMYHOro BKaga B MOCTPOEHME
YCTOMYNBOr 0 BYAYLLErO;

4) acTeTU4YecKoe BOCNUTaHME:

3CTeTUYecKoe  OTHOLWEeHMe K  MUpYy, BKJ/Il0OYaA  3CTETUKY
MaTeMaTU4YeCKnx 3aKOHOMepPHOCTeW, O0ObeKTOB, 3ajay, pPeLleHun,
paccyXeHuin, BOCMNPUUMUYMBOCTbL K MaremMaTuyeckmm acnekTam
pa3/INYHbIX BUAOB UCKYCCTBA,

5) dm3unuyeckoe BocnutaHme:

ChOpMUPOBAHHOCTb YMEHUA NPUMEHATb MaTeMaTnyeckne 3HaHus B
NHTepecax 340pOBOro M 6e3onacHOro obpasa XW3HW, OTBETCTBEHHOE
OTHOLUEeHne K CBOEMY 340p0OBbI0 (3popoBoe nuTaHue,
cbaniaHCMPOBaHHbI PEXUM 3aHATUI N OTAbIXa, perynspHas dmsnyeckas
aKTUBHOCTb), (M3MYeCKoe COBEpLIEHCTBOBaHME TMpU  3aHATUAX
CMOPTUBHO-0340POBUTE/ILHON AEATENbHOCTLIO;

6) TpyaoBoOe BOCNUTaHMUE:

FOTOBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTU TPYAoto6us, nHTepec K



pas3/MYHbIM cdepaM NpPotecCUOHa/IbHON AesATEeNbHOCTU, CBSA3aHHbIM C
mMaremaTtukon n eé& NpUIoXKeHUAMU, YMeHNe COoBepLllaTb OCO3HaHHbIM
BblOOp OyayLlen npodpeccmn 1 peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE
NaaHbl, TOTOBHOCTb Y CNOCOBGHOCTb K MaTeMaTnyeckoMy 0b6paszoBaHuio u
camoobpa3oBaHM0 Ha TMPOTSXKEHUM BCEM XWU3HWU, TOTOBHOCTb K
aKTUBHOMY y4yacTUIO B peLleHUN MpakTUYeCcKnX 3agaqy mMaremMaTuyecKoi
HanpaB/IEHHOCTM;

7) 3K0OI0rnyeckoe BocnuTaHue:

ChopMMPOBAHHOCTb 3KOIOTMYECKOM KY/bTYPbl, TOHUMaHNEe B/IUAHUS
COLNa/IbHO-9KOHOMMYECKMX MPOLECCOB Ha COCTOAHME MPUPOLAHON W
counasnibHOW cpefbl, 0CO3HaHMe rnobdasibHOro XxapakTepa 3K0s1I0rMYecKnx
npo6nem, opueHTauma Ha NpPUMMEHEeHWe maTtemMaTUyeckux 3HaHuh aOns
peweHna 3ajady B 00NacTV OKpyxawLlwein cpedbl, MaHMpoBaHue
MOCTYNKOB W OLEHKM MX BO3MOXHbIX MOCMEACTBUIA A1 OKpPYXakoLein
cpeabl;

8) LUeHHOCTN Hay4HOr o NO3HaHUA:

chopMMPOBaHHOCTb MUPOBO33PEHUS, COOTBETCTBYOLLErO
COBPEMEHHOMY YPOBHIO pasBUTUS HaykKuW N OOLLECTBEHHOW MpPaKkTUKW,
NoOHMMaHWe MaTeMaTuyecKon Hayku Kak cdpepbl 4YesioBevyecKoi
AEeATeNbHOCTM, 3TanoB €€ pas3BUTUSA M 3HAUYMMOCTU A/ pa3BuUTUA
uMBMAN3aUnKN, OBALEHNE A3bIKOM MaTemMaTtuky u MaTemMmaTuyeckou
KYNbTYpPO Kak cpefcTBOM MO3HaHWA MuUpa, TOTOBHOCTb OCYLLECTB/IATb
NPOEKTHYIO N UCCNefoBarteNbCKy AeATeNlbHOCTb UHAVMBUAYA/IbHO U B
rpynne.

METAMNPEOMETHBIE PE3Y/IbTATbI

Mo3HaBaTesibHbIe YHUBepCasbHble yuebHble AeNCcTBUSA

BasoBbie nornyeckume fencTBus:

BbISAB/IATL U XapakTepm3oBaTb  CYLWECTBEHHble  MPU3HaKK
MaTremMaTnyecknx 06BHLEKTOB, MOHATUNA, OTHOLUEHUA MeXAy MOHATUAMMN,
dropmynunposartb onpefeneHnsa NOHATUI, ycTaHaB/IMBaTb CYLLECTBEHHbIM
npu3HaK Kjaaccudmkauymm, ocHoBaHMs Ana 00600ueHns N cpaBHEHUS,
KpUTEepum npoBoAMMOro aHa/n3a;

BOCMNpMHUMaTb, opmMynmMpoBaTb U npeobpas3oBbiBaTb CYXAEHUS:
yTBEPAUTE/IbHbIE N OTpULaTesibHble, efuHUYHbIe, YacTHble N obLyme,
YC/OBHbIE€;

BbISIBNATb Maremarnyeckme 3akOHOMEPHOCTW, B3aMMOCBA3N U
npotmBopeuns B akTax, AaHHblX, HaOMOAEHUAX W YTBEPXAEHUSX,
npegnaratb  Kputepuu 4718 BbISIBJIEHUS  3aKOHOMEpPHOCTeNn U



NPOTUBOPEUNI;

Aenatb BbIBOAblI C MCNONIb30BaHMEM 3aKOHOB J/IOTVKW, AeAYKTUBHbIX
N NHAYKTUBHbBIX YMO3aK /IO YeHN, yMO3aK /Il YeHNN NO aHas10r nu;

NPOBOAUTL CaMOCTOATE/IbHO [OKa3aTe/ibCTBa MareMaTuyeckux
yTBEPXAEHN (NpsAMble U OT NPOTUBHOIO), BbiICTpaMBaTb aprymeHTauuio,
NPUBOAUTL MPUMEPbl U KOHTPNpMUMepbl, 060CHOBbIBATb COOCTBEHHbIE
CY)XZEHUA N BbIBOAbI;

BblbMpaTb Ccnocob6 peweHuss YyyebHOM 3agayn (CpaBHMBaTb
HECKOJIbKO BapuaHTOB pelleHus, Bbloupartb Hambonee noaxogswmin c
YYETOM CaMOCTOSATESNIbHO Bbl4E/IEHHbIX KPUTEPUEB).

bBasoBble nccrnegosarenbCckue feicTBus:

MCNonb30Barb BOMPOCbI Kak uccnenoBareslbCKUA  UHCTPYMEHT
NO3HaHWA, dopMynMpoBatb BOMPOCHLI, dMKCUpyOLWMe MNpoTUBOpeUne,
npobnemy, yctaHaB/iMBaTb UCKOMOE W faHHOe, QOpMUpoBaTb TUMNOTe3y,
aprymeHTMpoBaTb CBOK MO3NLMUIO0, MHEHWE,;

NPOBOAUTL  CaAMOCTOATE/IbHO  CMNJ/IaHUPOBAHHbLIA  3KCMEPUMEHT,
nccnegoBaHne Mo  YCTaHOBJ/IEHUIO OCOOEHHOCTe maremaTrnyeckoro
06beKTa, SABJIEHUA, MNpoLecca, BbISABJIEHUIO 3aBUCMMOCTEN Mexay
ob6bekTamu, ABIEHNAMMU, NpoLeccamu;

camocCToATeNlbHO hopMmynupoBatb 0006LEHNA U BbIBOAbI MO
pesynbTaraMm MpoBeAEHHOro Hab/AeHus, uccnenoBaHus, OLEeHUBaTtb
[OCTOBEPHOCTb MOJTy4EeHHbIX Pe3y/bTaroB, BbIBOAOB N 06006 EHNIA;

NpPorHo3upoBaTb BO3MOXHOE pas3BuUTUE nMpouecca, a Takxe
BblABUraTb NPeANosIOKEHNSA O ero pa3BUTUM B HOBbIX YC/IOBUSAX.

PaboTa c nHchopmaumein:

BbIABNATb AedMUNTbl MHGOPMaUnK, AaHHbIX, HEoo6XoAuMbIX AN
OTBETa Ha BOMPOC U1 A1 peLleHns 3aga4uu;

BblbMpaTb UMH(oOpMauMio U3  UCTOYHUKOB  pPas/IMYHbIX TUMOB,
aHa/IM3MpoBaTb, CUCTEMATU3MPOBATb U UHTEPNPETUPOBaTb MH(OpPMaL IO
pa3/INYHbIX BUAOB 1 DOPM NpeacTaB/ieHns;

CTPYKTypupoBarb MHJQOpMauunio, NpeacTaBnAaTb €€ B pas3/IMyHbIX
dopmax, nnacTpuposBatb rpagmyecku;

oueHMBaTb HaAE&XHOCTb MHJOpMauMnm MNo  CaMOCTOSTE/IbHO
CChopMy/IMPOBaHHbBIM KPUTEPUAM.

KOMMYyHUKaTUBHbIE YHUBEPCa/IbHbIE YUEeOHbIE AENCTBUS

Ob6LeHue:

BOCMPUHMMATb N (QOPMYNMpoBaTb CYXAEHUS B COOTBETCTBMM C
YCNIOBUAMM U LENAMUN OBLLEHUS, SICHO, TOYHO, TPAMOTHO BbipaXaTb CBOH
TOYKY 3PEHUSI B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb MOSCHEHUS MO



X04y peLueHuns 3agadm, KOMMEHTMPOBATb MOJTyYEeHHbI pe3ynbTar;

B X0fe 06CYyXAeHNs 3afaBaTb BONPOCHI MO CYLLECTBY 06CYyX AaemMol
TeMbl, NPo6/eMbI, pellaemMon 3a4a4vun, BbiCKasblBaTb UAEN, HALE/eHHble
Ha MOUCK peLLeHns, CONOCTaB/IATb CBOU CYXAEHWNA C CYXXAEHUAMWN APYrnX
y4aCTHUKOB Auasiora, obHapyxuBaTb pasfimime u cxoACcTBO MO3ULNIA, B
KOpPPEeKTHOW chopme qropMynmMpoBaTh pa3HOriacus, CBOv BO3paXx eHUS;

npeacTtaBnATbL  pes3ynbTartbl  pelleHus 3afayun, SKCMNepuMeHTa,
nccnepoBaHns,  NpPoOeKTa, CaMOCTOATE/IbHO  BblGMpaTb  doopmar
BbICTYMNJ/IEHUSA C Y4ETOM 3a4ay npe3eHTaunm n ocobeHHoCTel ayauTopumn.

PerynsTuBHble yHUBepcasibHble yyebHble AeiicTBUA

CamoopraHusauumsa:

COCTaB/IATb MJIaH, aJifOPUTM peLlleHna 3agayun, BblonpaTb cCnocob
peweHns Cc  Y4ETOM  VMEKLNXCA PecypcoB W  COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTMpoBarb W KOPPEKTUPOBaTb BapuaHTbl
peLleHnin ¢ yY4ETOM HOBOW MHChopMaLUN.

CaMOKOHTPO/1b, 3MOLUMOHa/bHbIA UHTENNEKT:

BflafleTb HaBblkaMW MO3HaBaTesibHOM pedyiekCun Kak O0CO3HaHus
coBepllaeMbiX AEACTBUIA U MbICIUTENbHbIX MPOLECCOB, UX Pe3y/bTaTos,
B/laleTb crocobamMy camMONpoOBEPKW, CaMOKOHTPOSA npouecca U
pesynbTara peweHns matemaTtnyeckomn 3agauu;

npeaBnaeTb TPYAHOCTWU, KOTOPbIE MOTYT BO3HUKHYTb MPU peLleHunun
3ajaun, BHOCUTb KOPPEKTUBbLI B [AEATENIbHOCTb Ha OCHOBE HOBbIX
06CTOATENLCTB, AaHHbIX, HANAEHHbIX OLUNGOK, BbIAB/IEHHbIX TPYAHOCTEN;

OoLeHMBaTb COOTBETCTBMUE pe3y/bTara Lenun u ycrioBuaM, 00bACHATb
MPUYMHBI OOCTUMXXEHUS WUIN HEeAOCTUXEHUA pe3ynbTaToB LeATe/IbHOCTH,
Haxo4uTb OLWNOKY, faBaTb OLLEHKY MPUOBPETEHHOMY OMbITY.

CoBMecTHaA AeATeNIbHOCTb:

noHMMaTb W  WCMNOMb30BaTb NpeuMmyllecTBa KOMaHOHOW U
NHOMBUAYa/IbHOM PaboTbl NPU peLleHnn y4ebHblX 3adad, NpUHUMaThb Lesb
COBMECTHOW [eATeNbHOCTU, MJlaHupoBaTb OpraHm3auuto COBMECTHOW
paboTbl, pacnpefenAat BuAbl pabdoT, goroBapuBaTbCHA, 06CYXAaTb
npouecc v pesynbTar paboTbl, 0606LaTb MHEHUS HECKONbKUX 0 AEN;

yyactBoBaTtb B rpynnoBbiXx copmax paboTbl (06CyXaeHus, obmeH
MHEHUIN, «MO3rOBbl€ LUTYPMbI» N NHbIE), BbINOJIHATL CBOK YacTb paboThbl
N KOOpAMHUPOBATL CBOW [AEACTBMA C APYTUMU 4YnleHaMu KOMaHAbl,
OLeHMBaTb KayeCTBO CBOEro BK/jlaja B OOWWK MPOAYKT MO KPUTEPUsM,
ChOPMY/IMPOBAHHbIM Y4aCTHUKaMWN B3auMO4elnCcTBUSA.

NMPEOMETHBIE PE3SY/NIBTATHI



K koHuy 10 knacca 06yyaro LWniica HayumTCs:

CBOOOAHO OrnepupoBaTb OCHOBHbLIMW MOHATUAMU CTEPEoMeTpum
npu  peweHun 3agad W MPOBEAEHUM  MaTemMaTnyeckux
pacCyXAeHWUi;

MPUMEHATb aKCMOMbl CTEPEOMETPUU U CMeACTBUSA U3 HUX MpU
PELLEHNN TEOMETPUYECKMX 3aaY;

KnaccudmumpoBaTb  B3aMMHOE  pacnosioXXeHne MNpsAMbIX B
NpPocTpaHCTBe, MJIOCKOCTEA B MNPOCTPAHCTBE, TMPSAMbIX WU
MN/I0CKOCTEN B NPOCTPAHCTBE;

CBOOOAHO ornepupoBartb MOHATUAMMWU, CBA3AHHLIMW C Yyriamu B
MPOCTPaHCTBE: MeX Ay NPAMbIMW B MPOCTPaHCTBE, MeX Ay NPSAMOiA
N MNNOCKOCTbIO;

cBOOOAHO onepupoBaThb NOHATUAMM, CBSA3aHHbIMU C
MHOrOorpaHHUKamu;

CBOOOAHO pacno3HaBaTb OCHOBHble BWAbl MHOIOrpaHHMKOB
(npuama, nupammnga, NPAMOYro/ibHbIN Napannenenunemn, Kyo);
KnaccudmumpoBaTb MHOrOrpaHHMUKK, Bblbupass OCHOBaHWA A/
Knaccudmkauunm;

CBOOOAHO ornepupoBaTtb MOHATUAMU, CBSA3AHHLIMW C CeYEHUEM
MHOrOrpaHHMKOB MNJ/IOCKOCTbIO;

BbIMO/IHATL NapasinesibHoe, LEeHTPa/ibHOE W OPTOroHaslbHoOe
NPoeKTUpoBaHMe dmryp Ha rnaocKoCTb, BbIMO/HATL M306paXK eHUs
domryp Ha nNs1I0CKOCTH;

CTPOUTb CEYEHUA MHOrOrpaHHMKOB pas/INYHLIMN  MeTohamMu,
BbIMOJIHATL (BIHOCHbIE) MJIOCKME YEPTEXUN U3 PUCYHKOB MPOCTbIX
06BbEMHbIX qMryp: BUA, cBepxy, CO0KY, CHU3Y;

BbIUMCNATL NAOWAAM NOBEPXHOCTEN MHOrorpaHHMKoB (Npu3ma,
nupamunga), reoMmeTpuyeckmx Tes ¢ npuMeHeHnem opmyrt;
CBOOOAHO onepupoBarb MOHATUSAMMW: CUMMETPUSA B NPOCTPAHCTBE,
LEeHTP, OCb W MNJIOCKOCTb CUMMETPUU, LEHTP, OCb M MJIOCKOCTb
CUMMETPUN Urypsl;

CBOOOAHO  onepupoBaTb  MOHATUAMKW,  COOTBETCTBYHOLLUMMU
BEKTOpaM U KoopAuHaTam B NPOCTPaHCTBE;

BbIMOJIHATL AENCTBUSA Ha, BEKTOpaMU;

pellarb 3aja4n Ha foKkasarelbCTBO MareMaTnyeckx OTHOLLEHUI
N HaxoX[AeHne reoMeTpuyeckmnx BesiMYmH, NPUMeEHSAS N3BECTHbIe
MeTOoAbl MPU peLleHnn maTteMmaTuyeckmx 3agay MoBbILWEHHOro U
BbICOKOr0 YPOBHS C/IOXHOCTH;

NMPUMEHATb NPOCTelLe NporpaMMHblie CpeacTBa M 3/1IEKTPOHHO-



KOMMYHWKaLNOHHbIE CUCTEMbI NPU PELIeHUN CTEPEOMETPUYECK X
3ajau;

n3BeKarb, npeobpa3oBbIBaTb " MHTEepnpeTMpoBaTb
MHOopMaLMI0 O MPOCTPAHCTBEHHbLIX EOMETPUYEecKUx dmrypax,
npeacTaB/IEHHYI0 Ha YepTexax U pUcyHkax;

NMPUMEHATbL MNOJIyYEeHHble 3HAHUA Ha NpakTuKe: CpaBHMBaATb WU
aHanM3nmpoBaTb peasibHble CcuUTyauuu, MNPUMEHATb W3YYEHHbIE
MOHATMSA B MNpouecce TMOWCKa pelleHns MaTemMaTnyecku
cthopmynupoBaHHO  nNpobnembl, MOLENMPOBATL  peaUibHble
cUTyaunm Ha £3blke reoMeTpuun, uccnefoBarb MNOCTPOEHHbIE
MOZEeNu C UCMNoJ/Ib30BaHNEM FeOMETPUYECKUX MOHATUIA N TEOpPeM,
annapata asirebpsbl, pewarb npakTnyeckue sagayvu, cBA3aHHble C
HaxoXAeHNnemM reomMeTpuYecKnxX BeNNUUH;

MMEeTb NpeacTaB/ieHNs 06 OCHOBHbIX 3Tanax pa3BuTuUs reoMeTpun
KaK COCTaBHOWM YacTu (pyHoaMeHTa pa3BUTUSA TEXHOOT NA.

K KOoHUYy 11 Knacca 06yyaro Wmincs Hay4ymTcs:

cBOOOAHO onepupoBaThb MOHATUAMM, CBA3aHHbIMU C
LUNHOPWUYECKON, KOHNYECKOW N cdepnyecKoin NOBEepXHOCTAMMN,
00BACHATb CMNOCO6bI NONYYEHWS;

onepupoBaTrb MOHATUAMW, CBA3aHHbIMM C Tenamuy BpawleHus:
LUIVHAPOM, KOHYCOM, Chepoii 1 LWapomMm;

pacno3HaBaTb Tena BpaweHus (LMAanHap, KOHyc, cdepa n wap) v
00BACHATL CMNOCO6bLI NOSTYyYEHUA TeN BpalleHuns;
Kfaccugmuuposatb  B3auMMHOe  pacrnosiokeHne  coepbl U
M/I0OCKOCTMU;

BbIUMCNATL BEIMYMHbLI  3/1IEMEHTOB MHOrFOrpaHHMKOB W Ten
BpaLleHus, 06bEMbI 1 Nsiowaamn NOBEPXHOCTEN MHOTOrpaHHUKOB U
Tesn BpalleHns, reoOMeTPUUYEcKx Tesl ¢ npuMeHeHnem opmyrt;
cBOOOAHO onepupoBaThb NOHATUAMM, CBSA3@HHbIMU C
KOMOUHaUNAMM Ten BpalleHna 1 MHOrorpaHHMKOB: MHOT Ol paHHUK,
BNUCaHHbIW B Cchepy W oONucCaHHbIN 0KONO cdeepbl, cdepa,
BNMCaHHasA B MHOIOrpaHHUK UM Teno BpalleHuns;

BbIYMCNIATbL COOTHOLLUEHUA Mex Ay NAowaasimm noBepxXHOCTEN U
o6bEMamMn NOJ0OHbIX Tes;

n3obpaxarb Kn3ydyaemble dMrypbl, BbIMO/HATL (BbIHOCHbIE)
MN/I0CKME YepTexun U3 PUCYHKOB MPOCTbIX OOBLEMHbLIX dmryp: Bupg,
cBepxy, C60KY, CHM3Y, CTPOUTb CeUYeHUs Tes BpalleHus;

n3Bnekartb, NHTeprnpeTupoBaTb n npeobpasoBbiBaThb
NHGOpMAaUU0 O NMPOCTPAHCTBEHHbLIX TEOMETPUYECKUX dmrypax,



NpeAcTaB/IEHHYIO Ha YepTexax U pUCyHKax;
CBOOOAHO onepmnpoBaTthb MNOHATUEM BEKTOP B MPOCTPaAHCTBE;
BbIMOJIHATHL Onepauun Hag, BeKTopamu;

3aflaBatb [M/IOCKOCTb YpaBHEHWEM B [eKapTOBOM cucteme
KOOpAWNHaT;

pelwarb reoMmeTpuyeckme 3afadm Ha BblUMC/IEHME YIIOB Mexay
NPAMbIMU N NJIOCKOCTAMU, BblYNCNIEHNE PACCTOAHNIA OT TOUKWN A0
M/I0CKOCTU, B LLENIOM, HA NMPUMEHEHNE BEKTOPHO-KOOPAUHATHOrO
MeToAa Npu peLLleHnu;

CBOOOAHO onepupoBartb NOHATUAMM, CBA3AHHbIMU C ABKEHNEM B
NPOCTPaHCTBE, 3HATb CBOWCTBA ABUXEHWNIA;

BbIMOJ/IHATL N3006paKEHNSA MHOIOrpaHHUKOB U TeN BpaweHus npu
napasinesisHOM MepeHoce, LEHTPa/IbHON CUMMETPUN, 3epPKasibHOM
CAMMETPUN, NPU NOBOPOTE BOKPYr NpsMoi, npeobpaszoBaHus
nogoo6us;

CTPOUTb CEYEeHUss MHOTOrpaHHUKOB W Tesl BpalleHUs: CeyeHus
unnuHapa (napaiesisHo U nepneHAnKysspHO OCU), CevyeHus
KOHyca (napasifieNibHble OCHOBaHMUIO W MpoxoAsdline 4yepes
BEPLLNHY), CeYEHNS LWapa;

MCNosb30Bartb METOAbl MOCTPOEHUS CedvyeHuil: MeTopn Crefos,
MeTO/, BHYTPEHHEro NPOEKTUPOBaHWs, METO, NMepeHoca CeKyLlein
MN/I0OCKOCTMU;

[oKa3blBaTb reOMeTPUYEcKme yTBepX AeHUs;

NPUMEHATb reomeTpuyeckue dak bl ilple peLleHns
cTepeoMeTpuyecknx 3agad, npeanosiararmx HECKOIbKO Laros
PELLEHNSA, eCNN YCNOBUA NPUMEHEHNSA 3a4aHbl B ABHON U HEABHOW
opme;

pewaTb 3a4a4n Ha JokasaTte/lbCTBO MaremMaruyeckx OTHOLUEHWI
N HaxXoX AeHne reoMeTpruYecKnx BeIMUNH;

NPUMEHATb nporpaMMHble cpencTea n 3/1eKTPOHHO-
KOMMYHVKaLNOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKUX
3ajau;

NMPUMEHATb MOJIyYEHHble 3HaHMS Ha nMpakTuKe: cpaBHMUBATb,
aHa/IM31MpoBaTb U OLEHMBATb peasibHble CUTyauuun, NMPUMeHATb
N3YYEeHHble MMOHATUSA, TeopeMbl, CBOIMCTBA B MNpoLecce noucka
peweHna  maremarmyeckun  cthopMy/iMpoBaHHON  Npo6sembl,
MOAennpoBatb peasibHble CUTyauunm Ha A3blke T[eoMeTpun,
nccnepoBarb  MOCTPOEHHble  MOAEeNn C  UCMNOJIb30BaHUEM
reoMeTpuyeckux NOHATUIA U TeopeMm, annapara anredpsbl, pewwarb



npakTuyeckune 3agaum, CBSA3aHHble c HaX0X AEHNEM
reoMeTpUYECKUX BEMTNYMH;

MMETb NpeAcTaB/ieHnst 06 OCHOBHbIX 3Tanax pa3BuTuUsi TeOMeTpun
Kak COCTaBHOW YacTu doyHaaMmeHTa pa3BUTUSA TEXHONOT UA.



TEMATUYECKOE NMNJTAHNPOBAHUE
10 KJTACC

Ne

HanmeHoBaHue pasfienos

KonnyectBo 4acos

KOHTpO/IbHLIE

MpakTnyeckue

ONeKTPOHHbIe
(umdpposbie)

n/n | wTeMm nporpaMmmbl Bcero obpasoBaresibHble
paéoThl paboThl pecypChl
1 BBeneHne B CTEpeoMeTputo 23 1 2
2 B3anmHoe pacnosioxeHue 6
NPSAMbIX B NPOCTPaHCTBE
MapannenbHOCTb NPAMbIX
3 N NJIOCKOCTEN B 9 1
npocTpaHCcTBe
MepneHanKynApHOCTb
4 NPSAMbIX U NJIOCKOCTEN B 25 1
npocTpaHcTBe
5 YT bl U pacCcTOAHUA 16 1
6 MHororpaHHuUKn 7 1
7 BekTopbl B NpOCTpaHCTBE 12 1 1
8 [MoBTOpeHue, 0606LU,€HI/I? n 4 1
cuctemarnsauuns sHaHum
OBLLEE KONMMMYECTBO YACOB MO 102 7 3

NMPOrPAMME




11 KNACC

KonuyecTBO Yyacos ANeKTPOHHbIe
HanmeHoBaHue
Ne a3aesioB U TeEM K n (UncppoBbie)
i E O,? nos Beero ongoanble pgKqueCKme 06pasoBaTesnbHble
porp paocoThl paoboTkl pecypchbl
1 AHanmnTnyeckasi 15 1
reomeTpus
MoBTOpEHME,
5 0606LeHne n 15 1
cuctemarunsayms
3HaHUN
3 O6BbEM 17 1
MHOrOrpaHHumKa
4 Tena BpatleHnsa 24 1
Mnowaau
5 I'IOB?pXHOCTVI 7 9 1
06BEMBbI KPYrNbIX
Ten
6 LABunxeHua 5 1
MoBTOpEHME,
7 o6o6bueHne n 17 1
cuctemarunsayms
3HaHUN
OBLLEE KOMNYECTBO 102 y 0

YACOB MO NPOrPAMME







NMOYPOUYHOE NMAHNPOBAHUE

10 KJTACC
KonuuecTtBo 4yacoB
No Tema ypoka K n Aara
/n yp Beero OHTPOJIbHbIE pakTunyeckune M3yyeHNs
paéoThl paboThbl

OCHOBHbI€e npasBunia N306paxeHns Ha
PUCYHKE NJI0CKOCTHU, NapasinenbHbIX
npsAMbIX (OTPE3KOB), CEpefnHbl OTpe3ka

MoHATNA CTepeoMeTpumn: ToUka, npsamas,
MIOCKOCTb, NPOCTPAHCTBO. OCHOBHbIE
npasunia n306paxx eHNsa Ha pUCyHKe
MOCKOCTU, NapasifiesibHbIX MPAMbIX
(oTpes3koB), cepeanHbl oTpeska

MOHATUSA: NepeceKkar WMecs NJA0CKOCTH,
nepecekatoLmecs npsiMasi U NJI0CKOCTb;
MoynpoCTPaHCTBO

MoHATMA: Nepecek aloLLMecs NJI0CKOCTH,
nepecekaLLmecs npssMasi U NJI0CKOCTb;
MoMynpoCTPaHCTBO

MHOrorpaHHuKku, n3obpaxeHue
MPOCTENLLMX NPOCTPAHCTBEHHbIX cmryp,
HeCyLLLeCTBYOLLNX 0O bEKTOB

MHOrorpaHHuKu, n306pax eHne
MPOCTENLNX NPOCTPAHCTBEHHbIX GMTyp,
HeCYyLLeCTBYILNX 06 bEKTOB

AKCVOMbI CTEPEOMETPUN U NEPBbLIE
CNneacTBUS U3 HUX




AKCUOMbI CTEPEOMETPUN 1 NepBble
CNneacTBUSA U3 HUX

AKCNOMBbI CTEpeoOMEeTPUN N Nepsbie
cneacTBuA N3 HUX. Cnocobwl 3aaHnA
npPAMbIX U NIOCKOCTEN B NPoOCTpaHCTBE.
O603Ha4YeHuns npAMbIX N NI0CKOCTE

10

N306paxeHne ceyeHnin nupamuibl, kyba
N NPU3Mbl, KOTOPbIE NPOXOAAT Yepes Ux
pébpa. MI3obpax eHne nepeceyeHuns
MOJTy4EHHbIX NIOCKOCTEN.
PackpalwnBaHne NOCTPOEHHbIX CEYEHWNI
pasHbIMY LBETaAMMU

11

N306paxeHne cedyeHunii nupamuapl, kyba
M NPU3Mbl, KOTOPbIE NPOXOAAT Yepes ux
pébpa. N306pax eHne nepeceyeHmns
MONIy4YEHHbIX NIOCKOCTEN.
PackpalumBaHue NOCTPOEHHbIX CEYEHN
pasHbIMU LiBETAMU

12

M306paxeHne ceyeHnii nupamunabl, Kyoa
M NPU3Mbl, KOTOPbIE NPOXOAAT Yepes ux
pébpa. N306paxkeHne nepeceyeHmnst
MONIyYEHHbIX NIOCKOCTEN.
PackpalumBaHne NOCTPOEHHbIX CEYEHNA
pasHbIMU LBETAMU

13

N306paxeHne cedyeHunii nupamuapl, kyba
M NPU3Mbl, KOTOPbIE NPOXOAAT Yepes Ux
pébpa. N306pax eHne nepeceyeHmns
MONIy4EHHbIX NIOCKOCTEN.
PackpalumBaHue NOCTPOEHHbIX CEYEHN




pasHbIMU LiIBETAMMU

14

MeTop cnenoB AN NOCTPOEHMS
CeYyeHuni

15

MeToza cnefoB AN NOCTPOEHMS
ceyeHuii. CBONCTBa nepeceyeHuin
NPAMbIX U NJIOCKOCTEN

16

MeTop, cnefoB A/18 NOCTPOEeHNS
ceyeHuii. CBOCTBaA NepeceveHuni
MPSAMbIX M NJIOCKOCTEN

17

lMocTpoeHue ceveHuii B nupamue, kyoe
no TpéM Toukam Ha pébpax. Co3gaHune
BbIHOCHbIX YepTex el 1 3annchb waros
NOCTPOEHUA

18

MocTpoeHue ceveHunii B nupamuae, Kkyoe
no Tpém TouyKkam Ha pébpax. Co3gaHune
BbIHOCHbIX YepTex el 1 3annch LWwaros
NOCTPOEHUS

19

lMocTpoeHue ceveHunii B nupamue, kyoe
no Tpém Touykam Ha pébpax. Co3gaHune
BbIHOCHbIX YepTex el 1 3annchb waros
NMOCTPOEHUA

20

MocTpoeHue ceveHunii B nupamuae, kyoe
no Tpém Touykam Ha pébpax. Co3gaHune
BbIHOCHbIX YepTex el 1 3annchb Wwaros
NOCTPOEHNS

21

MNoBTOpeHMe nnaHuMeTpun: Teopema o
MPONOPLMOHA/IbHbIX OTPE3Kax.
Moao6re TpeyrosbHKOB




22

[MoBTOpeHne nnaHnmeTpumn: Teopema
MeHenas. PacueTbl B CeYEHUAX Ha
BbIHOCHbIX YyepTexax. ctopusa
pa3BUTUA NNaHUMETPUN U
cTepeomMeTpumn

23

KoHTponbHasa paboTta Nel no teme
"AKCHMOMbI cTepeomeTpun. CevyeHuna"

24

B3anmHoe pacnonoxeHne npsambix B
npocTpaHcTBe. CkpelunBatoLmecs
npsamble. NMpU3Hakun cKpeLLnBaroLLnxca
npamblX. MapannensHsle npaMbie B
NpoCTpaHCTBE

25

Teopema o0 CyL,ecTBOBaHUM 1
€ANHCTBEHHOCTY NPSAMOiA
napannensHon AaHHOM NPSMOiA,
MPOXoAsiLieli yepes TOUKy
MPOCTPaHCTBA M He Nexatlein Ha
[laHHOW NpsMOIA. JlemMa o0 nepecevyeHunn
napannenbHbIX NPAMbIX N/IOCKOCTbIO

26

MapannensHOCTb Tpex NPsAMbIX.
Teopema 0 Tpéx napansieNnbHbIX
npsAMbIX. Teopema 0 CKpeLymBato LLUXCcA
NPAMbIX

27

MapannenbHoe NnpoekTnpoBaHue.
OcHOBHbIe CBOICTBa NapafenbHoro
NPOEKTUPOBaHMA. MI306paxeHune
pasHbIX mryp B napannensHom
npoexkymmn

28

LleHTpanbHada npoekumns. Yron c




coHanpaB/IEHHbIMY CTOPOHaMK. YTonN
mMexay npsiMbiMu

29

3agaun Ha AoKa3aTeNnbCTBO U1
nccnenoBaHne, CBsi3aHHbIE C
PacnosioXeHnem npsiMbiXx B
MpoCTpaHCTBE

30

MoHATUA: NnapanesibHOCTb NPSAMON 1
MOCKOCTM B NpoCTpaHcTBe. Mpr3Hak
napannenbHOCTU NPSIMON N NSIOCKOCTM.
CsoicTBa napasiiesisHoOCTM NPAMOiA 1
MOCKOCTK

31

feomeTpunyeckme sagaym Ha
BblYNCNneHne n AokasartesibCTteo,
CBA3aHHbIE C Napa//1E/IbHOCTbLHO
npPAMbIX U NIOCKOCTEN B npocTpaHCTBE

32

MocTpoeHue cevyeHunst, NPoxXoAsLLEr 0
yepes AaHHY NPSMYH Ha YepTexe un
napannenbHoro Apyroi npsamoii. Pacuér
OTHOLLEHWN

33

MapannenbHasa npoekunsa, npuMmeHeHne
NS NOCTPOEHMUA ceveHnin kyba n
napannenenunega. Ceolictea
napannenenunesa v npu3mMbl

34

MapannenbHble NI0CKOCTU. MprU3HaKK
napannenbHOCTM ABYX N/I0CKOCTEN

35

Teopema 0 napaiIeNIbHOCTU U
€0MHCTBEHHOCTM NJI0OCKOCTH,
npoxoasiuel yepes TOUKY, He
NPUHagNexalyo gaHHOM N0CKOCTU 1




cCneacTeuA 13 Heé

36

CsolicTBa napasinesbHbIX NI0CKOCTEN:
0 napannesibHOCTN NPSIMbIX
nepeceyeHns Npy NepeceyeHnn aByx
napannesibHbIX NJI0CKOCTel TPeTbeit

37

CsoiicTBa napasinenbHbIX N/I0CKOCTENA:
00 oTpe3Kkax napannenbHbIX NPAMBbIX,
3aKJ/IIOYEHHbIX MeX Ay napasifesibHbIMU
MOCKOCTAMMU; O NepeceveHnn NPsmMon C
ABYMSA napasifiesibHbIMU MI0CKOCTAMMU

38

KoHTposibHasa pabotaNe2 no teme
"MapannienbHOCTb NPAMbIX U
N/IOCKOCTEN B NpocTpaHcTBe"

39

lMoBTOpEHue: TpUroHOMeTpUA
NPAMOYro/IbHOr 0 TPeyrosibHUKa
MoBTOpeHune: Teopema Mudnaropa Ha
M/I0CKOCTU

40

CaolicTBa Ky6a 1 nNpsiMoyro/ibHOr o
napasnnenenvneaa

41

BbluncneHune AnMH OTPE3KOoB B KY6e U
NpsAMOYroNbHOM Napannenenuneae

42

MeprneHanKyNsapHOCTb NPAMON U
nocKocTw. MNpr3Hak
nepneHgnKynapHOCTM NPAMON 1
MNIOCKOCTU

43

MepneHanKynspHOCTb NPSIMOIA U
nnockocTu. MpusHak
nepneHanKynsipHOCTM NPSMONi 1
M/I0CKOCTK




Teopema 0 cyLecTBOBaHUN 1
€4UHCTBEHHOCTW NPSAMON, NPOXoAALLEN

44 yepes TOUKY NpoCTpaHCcTBa U1
nepneHanKynspHoOm K NI0CKOCTHU

45 lMnockocTn n nepneHanKynspHole M
npsAMble B MHOTOrpaHHUKax

46 lMnockocTn n nepneHanKynspHbie um
npsAMble B MHOT Ol paHHMKax
MepneHauKynap u Hak/IoOHHas.

47 lMocTpoeHne nepneHAnKynsapa n3 ToUKu
Ha NPAMYHO
MepneHaMKynap N HakIOHHaA.

48 lMocTpoeHne nepneHAnKynsapa us ToUKu
Ha NpAMYLo

49 Teopema 0 TPEX nepneHankKynsapax
(npsamasa n obpatHasn)

50 Teopema 0 TpEx nepneHgnkKynapax
(npsimas n obpaTHas)

51 Yron mexay ckpelmsaro wmmmcs
npPAMbIMYN
Monck nepneHguKynApHbIX NPAMbIX C

52 NOMOLLIbIO NepneHAnKYNApPHbIX
naockocTen

53 OpToroHasibHoe NpoekTupoBaHmne
MocTpoeHune ceveHnin kyba, Nnpu3msbl,

54 NpaBubHON NUpamMuabl C MOMOLLbIO
OPTOrOH&/TLHOW NPOEK LUK

55 MocTpoeHne ceyeHuii Kyba, Npu3mbl,




NpaBuIbHOM NMpaMunabl C NOMOLLbIO
OPTOroHasIbHOM NPoeKuMn

56

CMMMETPMS B NPOCTPAHCTBE
OTHOCUTENbHO NIOCKOCTH. MN0CKOCTY
CMMMETPWIA B MHOTOT paHHUKax

57

Mpu3HaK nepneHanKynsspHOCTY NPSMOiA
M NJIOCKOCTU Kak crneacTeume
CUMMETpUn

58

lMpaBuNbHbIe MHOTOrpaHHUKKN. PacyéeT
paccTosHMIA OT TOYKM [0 NOCKOCTU

59

MpaBubHbIE MHOTFOrpPaHHUKW. Pacuér
PaCCTOSIHUIA OT TOUKM [10 N/IOCKOCTU

60

Cnoco6bl onycTUTb NeprneHanKyIapbl:
CUMMETPUSA, CABUT TOUYKU NO
napasnienbHoM NPAMON

61

CaBur no HenapasielbHON NPSIMOWN,
N3MEHEHME PacCTOAHNI

62

KoHTposibHasa paboTta Ne3 no teme
"B3anmHoe pacrnosioxxeHne npsambix n
NOCKOCTEN B NpocTpaHcTee"

63

MoBTOPEHME: Yro/l Mexay NPsSIMbIMU Ha
M/I0CKOCTU, TPUTOHOMETPUS B
MNPOVN3BONILHOM TPEYro/IbHIKE, TeOpeMa
KOCUHYCOB

64

[NoBTOpEHME: yron mexay
CKpeLwnsaro WMMnca NpaMbIMIN B
NpoCTpaHCTBe

65

feomeTpnyeckme meToabl BblYNCIEHUA




yrna mexay npsiMbiMu B
MHOTOF paHHUKax

66

[lByrpaHHbIii yron. CBOMCTBO IMHENHbIX
Yr10B ABYrpaHHOro yria

67

MepneHaMKyNsApHbIE NIOCKOCTN.
CsolicTBa B3auMHO NepneHanKynsipHblX
Na0CKOCTEN

68

Mpr3HaK NepneHanKyIsapPHOCTY
MI0CKOCTENR; Teopema 0 NpsIMoii
nepeceyeHmns AByX NI0CKOCTEN
nepneHAnKyNsPHbIX TPETbENR NIOCKOCTH

69

MpAMOYronbHbI Napannenenunes; Kyo;
M3MEPEHUSI, CBOINCTBA NPSAMOYT 0/IbHOTO
napannenenvnena

70

Teopema 0 guaroHasim NpAMOYroJ/IbHOT 0
napannenenunega v cnefctene N3 Heé

71

CrepeomeTpuyeckmne 1 npuknagHble
3a/lauu, CBAA3aHHbIE CO B3aMMHbIM
PacnosioX eHrem NpPsMbIX U NJIOCKOCTU

72

MoBTOPEHME: CKpeLuBatoLLmecs
npsiMble, NapansienbHble NJ0CKOCTN B
CTaHAAPTHLIX MHOTOF PaHHMK ax

73

Mapa napannenbHbIX N0CKOCTel Ha
CKpeLLMBato LMXCH NPAMbIX, paccTosiHMe
MEX Ay CKpeLnBatoLLMMMCA NPSIMbIMU B
MPOCTbIX CUTYaLUAX

74

PaccTosiHMe 0T TOUKM A0 NIOCKOCTH,
paccTosiH1e OT NPSIMOIA 10 NNI0CKOCTK




BbluncneHne paccTosiHnii mexay
CKPELUMBAL LLMMUCSA NPAMbIMUI C

[ MOMOLLbIO NepneHanKYyNsSpHON
N/I0CKOCTU
TpExrpaHHbIi yron, HepaBeHcTBa AN

76 TPexrpaHHbIX yrnos. Teopema
Mudparopa, TeopemMbl KOCMHYCOB U
CWHYCOB A/19 TPEXTPaHHOr o yria

77 dnemMeHTbl ctheprnyecKomn reomeTpun:
reogesnyeckKune NiMHUN Ha 3emne

78 KoHTponbHasa paboTta Ne4 no teme
"Yrnbl n pacctogaHua"

79 Cuctemartmsauuns 3HaHui
"MHOrorpaHHuK 1 ero afieMeHTbI"

80 Mupamuga. Bugbl nupamuma,.
MpaBunbHaa nupamuga

81 Mpusma. NMNpaAmasa n HakIoOHHasA NPU3MbI.
MpasunbHas npusma

82 Mpamoii napannenenuneg,
NMPSAMOYrO/ibHbIV Napannenenunes, kyo

83 Bbinyk/ible MHOTorpaHHuku. Teopema
diinepa
Bbinyknble MHOTorpaHHuku. Teopema

84 diinepa. NpaBusibHbIE N
nonynpasuibHbie MHOTOr paHHUKN

85 KoHTponbHasa paboTta Ne5 no teme
"MHororpaHHuKn"

86 [MoHATME BeKTOpa Ha N/I0CKOCTU U B




NpocTpaHCcTBe

87 CymMa BEKTOpPOB 1

88 Pa3HOCTbL BEKTOPOB 1

89 Mpaswno napannenenunega 1

90 YMHOX€eHNe BeKTopa Ha Yncsio 1
Pa3noxeHne BekTopa no 6asncy Tpéx

91 BEKTOPOB, HE fieXaLlnX B 04HON 1
M/I0OCKOCTU

92 CkanapHoe npounssegeHune 1

93 BbluncneHue yrna mexany BeKktopamu B 1
NpoCTpaHCTBe

94 MpocTeilune 3aga4m ¢ BeKTopamu 1

95 MpocTeliwmne 3agayun ¢ BEKTopamu 1

96 MpocTeine 3aga4m ¢ BeKTopamu 1

97 KoHTponbHas paboTa Ne6 no teme 1
"BekTopbI”

98 O600LLeHNe N cucTtemaTmsaumns sHaHui 1

99 O606LLeHNe N cucTemaTmsaumsa 3HaHni 1

100 iToroBast KOHTpPO/IbHasA paboTta Ne7 no 1
Teme "ViIToroBas KOHTPO/IbHasA paboTa”

101 NToroBas KoHTposibHasA pabota Ne7 no 1
Teme " IToroBas KOHTpO/ibHas paboTa”

102 O606LLeHNEe N cucTeMaTm3alunsa 3HaHni 1

OBLLEE KONMMNYECTBO YACOB MO NMPOIrPAMME 102




11 KNACC

KonuyectBo 4yacos

Ne Temaypoka KOHTpO/IbHbIE MpakTnyeckue Aara
n/n Bcero n3yJyeHusa
paboThI paboThl
MoBTOpeHue TeMbl "KoopanHaThbl
1 BeKTopa Ha Nn/10CKOCTU 1 B 1
npocTpaHcTBe"
5 MoBTOpeHue TeMbl "CKkanapHoe 1
nponsBefeHne BeKTopoB"
3 MoBTOpPEHME TEMbI "BbluncneHue yrna 1
MexX Ay BeKTopamu B npocTpaHcTee"
4 [MoBTOpeHMe TeMbl "YpaBHeHNe 1
npaAMou, NpoxoasLlen yepes ABe TOUKU"
5 YpaBHeHMe N10CKOCTU, HOpMaslb, 1
ypaBHeHMe N/I0CKOCTU B OTpe3Kax
5 YpaBHeHue NNoCKOCTN, HOpPMaslb, 1
ypaBHeHMe NJI0CKOCTU B OTpe3Kax
7 BekTopHOE nponsseneHne 1
3 JNInHelHble HepaBeHCTBA, NINHEHoe 1
nporpammMupoBaHmne
9 JIHEHbIe HEepaBEHCTBA, INHEHoe 1
nporpaMmmMupoBaHue
10 AHanuTnyeckne MeTobl pacyéta yrna 1
MeX Ay NPAMbIMW B MHOTOr paHHMK ax
AHanuTnyeckune MeTobl pacyéra yrna
11 MeXx Ay NJ0CKOCTAMU B 1
MHOrorpaHHuKax




dopmyna pacCcToAHNA OT TOUKN A0

12 M/I0CKOCTU B KoopAnHatax

13 Haxox eHune paccToAHWIA OT TOUKY [0
NIOCKOCTU B Kybe

14 HaxoxpageHne paCCTOFIHI/II?'I’ OT TOYKM A0
N/1I0CKOCTU B NpaBU/IbHOW Nupamuge

15 KoHTposnibHasa pabota Nel rno teme
"AHanInTU4eckas reometpua”

16 CeyeHna MHOTrorpaHHKOB:
CTaHAapTHble MHOTrOrpaHHUKN

17 CeyeHna MHOTOrpaHHMKOB: METO[,
cnepnos
CeyeHna MHOrorpaHHKOB:

18 CTaHAapTHbIEe NIOCKOCTU, NepeceyeHmns
MPSAMbIX U NJIOCKOCTEMN

19 MapannenbHbie NpAMbI€ N NIOCKOCTU:
napasisiesibHble ceyeHuns

20 I‘Iapalllmeanble I'IquIMbIe N NIOCKOCTU:
pPacy€T OTHOLUEHWNN
MapannenbHblie NpAMbIe N NJIOCKOCTU:

21 yrnbl MeXay cKpelmBaro wmnummcs
npAMbIMN
[MepneHAnKynApHble NpAMble U

29 M/IOCKOCTU: CTaHAapTHbIE I'Iapblu
nepneHanKynsapHbIX NJIOCKOCTEN U
NpPAMbIX, CUMMETPUN MHOTOr paHHUKOB

23 MepneHAVKyNAapHbIe NpsaMbie U

NAOCKOCTU: TeopemMa O TpexX




nepneHanKynspax

24

MepneHanKynsipHble NpsiMble 1
MI0CKOCTM: BbIUNCIEHNS [/IMH B
MHOTr Ol paHHUKax

25

[MoBTOpeHMe: niowanmn
MHOTrOYr0J/ibHUKOB, QQOPMY/ibl 415
naowiagen, coobpax eHnsa nogoous

26

MoBTOpeHMe: nnowaamn
MHOT 0yr0/lIbHUKOB, QOPMY/ibl A5
nsaowiagei, coobpax eHnst noao6us

27

MoBTopeHMe: naowagm
MHOr0Yr 0/IbHMKOB, (hopMy bl 415
naowiagen, coobpax eHnsa nogoous

28

rnaowaan cev4eHnii MHOrorpaHHUKOB:
naowiaan noBepxHocCTel, pa3pe3aHus
Ha yacTu, coobpaxeHuns nogoomus

29

Mnowaam ce4eHnin MHOror paHHUKOB:
naowiaan NnoBepxHoCTel, pa3pe3aHns
Ha yacTu, coobpax eHuns nogooms

30

KoHTposnibHasa paboTta Ne2 no teme
“lMoBTOpPEHME: MHOTOT PAHHUK W, CEYEeHUA
MHOrorpaHHMKoOB"

31

O6béM Tena. O6bLEM NMPAMOYr0/IbHOr o
napannenenunena

32

3apaun 06 yasoeHuun Kyba, o
KBagpartype Kyba; o Tpucekuumn yrna

33

CrepeomeTpunyeckme 3agayn,
CBSA3aHHble C 06bEMOM




NPsSIMOYrO/IbHOT 0 Napansenenunesa

MpuKnagHble 3a4a4u, CBsi3aHHble ¢

34 BbluncneHnem obbéma
NpAMOYro/sibHOr 0 napasnsienenvnesa

35 O6BLEM NpsAMOi NPU3Mbl
CrepeomeTpunyeckme sagaun,

36 CBSA3aHHble C BblUMC/IEHVEM 0O6BbEMOB
NPSAMOI NPU3MblI

37 MpuknagHble 3aa4un, CBA3aHHbIe C
06BLEMOM NPAMON NPU3MbI
BbluncieHne o6bEMOB Te/1 C NOMOLLbHO

38 onpefenéHHoro nHrerpana. O6LeEmM
HaKJ/IOHHOW NPU3MbI
BbluncrieHne 06bEMOB Te/ C MOMOLLbIO

39 onpenenéHHoro nHterpana. O6bEM
nupamumabl
dopmyna o6bLEMa nupamunibi.

40 OTHOLLEeHVEe 06bLEMOB NpaMmuz c
o6LWNM yrsiom
dopmyna o6bLEMa nupamnibi.

41 OTHoWeHne 06bEMOB NUpammpg c
ooLWMm yrsiom
CrepeomeTpunyeckme sagaun,

42 CBsi3aHHble C 00 bEMaMU HaK JIOHHOM
npU3Mbl

43 CrepeomeTpuyeckune 3agayu,
CBAA3aHHble C 06bEMaMn nupamunbl

44 MpuknagHble 3agaym no teme "O6bLEMbI




Ten", cBsi3aHHble C 0O BLEMOM
HaKJ/IOHHOW NPU3MbI

MpuknagHble 3agaym no teme "O6bLEMbI

45 Ten", cBA3aHHble ¢ 06bEMOM NupamMmnibl
46 MpuMeHeHne 06bEMOB. BbluncrieHne
pPaccToAHNA A0 NJI0CKOCTU

47 KoHTposnibHasa paboTta Ne3 rno teme
"O6bEM MHOrorpaHHuka"
LinnnHppryeckas NoBepxHOCTb,

48 obpasyloLne LMAnHAPUYECK on
NMOBEPXHOCTU

49 LinnmHap. MpsiMoi KpyroBow LAnHAp.
Miowasb NOBEPXHOCTU LUNNHAPA
KoHnyeckasi NoOBEpXHOCTb,

50 o6pasyoLLne KOHNYECK O
noBepxXHOCTU. KoHyC

51 CeueHue KOHyfa N/I0CKOCTbIO,
napasfienbHoN NI0CKOCTM OCHOBAaHMSA

50 YCeUéHHblI KOH“yc. N306paxeHne
KOHYCOB M YCEYEHHbIX KOHYCOB

53 I'InOLu,avp,b 60OKOBOW NOBEPXHOCTU U
MOJIHOM MOBEPXHOCTUN KOHYCa

54 I‘Inou_ta‘\ju,b OGOKOBOI1 NOBEPXHOCTMN U
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpuyeckune 3agaum Ha

55 [oKa3aresibCTBO U BblUYMC/IEHNE,

MOCTPOEHMEM CeYeHWUit UMInHapa,
KOHyca




56

CrepeomeTpuyeckue 3agaunm Ha
[loKa3aTenbCTBO U BblYUC/IEHME,
MOCTPOEHNEM CeYEeHUI LnaMHAapa,
KOHyca

57

MpuKnagHble 3a4a4u, CBsi3aHHbIe ¢
LMTMHAPOM

58

MpyKknagHble 3aga4ym, CBA3aHHbIE C
LUMNNHOPOM

59

Cdpepa v wiap

60

MepeceyeHne cgepbl U LWapa ¢
MA0CKOCTbI0. KacaHue wapa v caepbl
MI0CKOCTbI0. Bua 1 n3obpaxeHue wapa

61

MepeceyeHune cdepbl 1 Wapa ¢
N0CKOCTbIO. KacaHue wapa u cepsbl
N/I0CKOCTbIO. Bug n nsobpaxeHune wapa

62

YpaBHeHue cgoepsbl. MNnowaab cdepbl 1
eé yacrtei

63

CummeTpus cdepsbl 1 Wwapa

64

CrepeomeTpuyeckune 3agadun Ha
[10Ka3aTe/NibCTBO W BblUMC/IEeHME,
CBsi3aHHble CO Cqepoii 1 LWapom,
MOCTPOEHNEM MX CEUYEHUIA MIOCKOCTbIO

65

CrepeomeTpuyeckme 3agaym Ha
foKa3atefnlbCTBO U BblUMC/IEHNE,
CBsi3aHHble CO chepoli 1 Wwapom,
NOCTPOEHNEM MX CEYEHMUI MNOCKOCTbIO

66

MpukiagHble 3aga4m, CBA3aHHbIE CO
cchepoii n Wwapom




67

[MoBTOpPEHME: OKPY)KHOCTb Ha
M/I0OCKOCTU, BbIYNCIIEHUA B OKPYXHOCTMU,
CTaHAapTHble nogobus

68

Pa3nunyHbie KOM6I/IHaLI,VIl/l Ten
BpalweHna 1 MHOrorpaHHMKOB

69

3anayv no Teme "Tena n NOBEPXHOCTU
BpawieHumnsa"

70

3agauuv no teme "Tena n NOBEPXHOCTHU
BpalieHunsa"

71

KoHTponbHasa paboTta Ne4 no Teme"Tena
N NOBEpPXHOCTU BpaLleHnsa"

72

O6béM umnuHapa. Teopema 06 06bLEME
NPAMOro uMnnHapa

73

BbluncrieHne 06bEMOB Te/ C MOMOLLbIO
onpenenéHHoro nHterpana. O6bEM
KOHyca

74

Mnowanm 60K0BOWM 1 NONHOM
NOBEPXHOCTM KOHYCca

75

CrepeomeTpuyeckune 3agauu,
CBSi3aHHbl€ C BblUYMC/IEHNEM 06BLEMOB
LUMIMHAPA, KOHYCa

76

MpuknagHble 3aga4um no teme "O6bEMbI
n nnowanm nosepxHocten Ten"

77

O6bEM Lapa 1 LapoBOro cekTopa.
Teopema 06 06bEMe wapa. MNnowanb
cthepbl. CTepeomeTpuyeckune 3agauu,
CBsAI3aHHble C BblUMC/IeHNEM 0ObEMOB
Lapa, LapoBOro cermeHTa 1 LwapoBoro




cekTopa

78

MpuknagHble 3agaym no teme "O6bLEMbI
Ten", cBA3aHHble ¢ 06bEMOM LIapa u
naowanbo cgepbl. COOTHOLWEHNS
Mexay nowaasamm NnoBepxXHOCTEN r
o6bEMaMM NOAOBHbIX Tes

79

Mofo6Hble Tena B NPOCTPaHCTBE.
N3meHeHne o6bEMa npu nogooum.
CrepeomeTpuyeckme sagaun,
CBsi3aHHbIE C BblUYNC/IEHNEM 0OBHEMOB
Ten v nnouwaaen NoBepxHOCTEN

80

KoHTponbHasa paboTa Ne5 no teme
"Mnowann NnoBepxXHOCTN N OOBLEMBI
Kpyrnbix Ten”

81

[ BMKeHnA NnpocTpaHCTBa.
Orob6paxeHuns. [1BMKEHNA 1 PaBEHCTBO
dmryp. O6Lime cBONCTBA ABMXEHWUIA

82

Buabl 4BVWXEHWIA: napaniefibHbli
nepeHoc, LeHTpasibHas CUMMeTpUs,
3epKasibHasA CUMMETPUs, NOBOPOT
BOKPYr NpsiMOWA

83

MpeobpazoBaHnsa nogoobus. MNMpsmas u
cthepa dinepa

84

eomeTpuyeckue 3agayum Ha
NpUMeEHeHne ABWXEeHUA

85

KoHTponbHasa paboTa Ne6 no teme
"BekTopbl B NpocTpaHcTBe"

86

O6o6LatoLLee NoBTOpPeHMe 11 NOHATKIA




N MeTonoB Kypca reometpun 10-11
K/laccoB, cuctemarmsaymst 3HaHui:
"MapannenbHOCTb NPAMbIX U
NI0OCKOCTeN B npocTpaHcTee”

87

O6o6uwatoLiee NnoBTopeHne 11 NoHATHI
n MmetTonoB Kypcareomertpum 10-11
K/1acCcoB, cMcTeMaTunsayms 3HaHWii:
"BekTopbl B NpocTpaHcTBe"

88

O6o6LarLLee NoBTOpeHne 11 NOHATHIA
n MmetoaoB Kypcareomertpum 10—11
K/laccoB, cuctemarmsaymsi 3HaHWi:
"BekTopbl B NnpocTpaHcTBe"

89

O6o6uwatoLiee NnoBTopeHne 11 NoHATHI
n MmetTonoB Kypcareomertpum 10-11
K/1accoB, cMcTeMaTunsayms 3HaHWi:
"O6beEM MHOrorpaHHmka"

90

O6o6uatoLLee NoBTOpeHne 11 NOHATUIA
n metoaoB Kypcareomertpum 10-11
K/laccoB, cuctemarmsayms 3HaHWi:
"O6bEM MHOrorpaHHuka"

91

O6o6uwatoLiee noBTopeHne 11 NnoHATHI
N MeTonoB Kypca reometpun 10-11
K/JlaccoB, cucTemarmsaymsi 3HaHWi:
"rnowann NnoBepxHOCTN N OOBLEMBI
Kpyrnbix ten”

92

O6o6uatoLLee NnoBTopeHne 11 NoOHATUIA
n MmetTogoB Kypcareomertpum 10-11
K/laccoB, cuctemarmsayms 3HaHWi:
“rMnowann NnoBepPXHOCTU N OOBLEMBI




Kpyrnbix Ten”

93

NTorosast KOHTposibHasA pabota Ne7

94

NToroBast KOHTposbHasA pabota Ne7

95

MoBTOpEHMe, 0606LLEHNE U
cucTeMaTusaums 3HaHWni

96

icTopusi pa3BuTUSI CTEPEOMETPUM KaK
HayKW 1 eé posb B pa3BuUTUN
COBPEMEHHbIX UHXEHEPHbIX 1
KOMMbOTEPHbIX TEXHOSIOT Wi

97

icTopusa pa3Butusa cTepeoMeTpum Kak
HayKun 1 eé poJsib B pasBuTnmn
COBPEMEHHbIX NHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOIOT Ui

98

icTopusi pa3BuTUSI CTEPEOMETPUM KaK
HayKW 1 eé posb B pasBuUTUN
COBPEMEHHbIX NHXEHEPHbIX 1
KOMMbOTEPHbIX TEXHOSIOT Wi

99

icTopusa pa3BuTusa CTepeoMeTpum Kak
HayKu 1 eé poJsib B pasBuTnmn
COBPEMEHHbIX NHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOJIOT Ui

100

icTopusi pa3BuUTUSI CTEPEOMETPUM KaK
HayKW 1 eé posb B pasBuUTUK
COBPEMEHHbIX UHXEHEPHbIX 1
KOMMbOTEPHbIX TEXHOSIOT Wi

101

icTopusa pa3Butua cTepeomMeTpum Kak
HayKun 1 e€ poJsib B pasBuTnmn
COBPEMEHHbIX NHXEHEPHbIX U




KOMMNbHOTEPHbLIX TEXHO0T Ui

icTopusi pa3BuUTUSI CTEPEOMETPUM KaK
HayKW 1 eé posb B pasBuUTUK

102 1
COBPEMEHHbIX MHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOSIOT Ui
OB EE KONTMYECTBO YACOB MO NPOrPAMME 102







YUEBHO-METOZNYECKOE OBECTEYEHWE OEPA3OBATE/NLHOMO
NMPOLJECCA
OBA3ATE/IbHBLIE YYEBHBLIE MATEPUA/bI 419 YUEHUKA

METOANYECKNE MATEPUAN Bl ANA YHYUTENA

LIN®POBbIE OBPA3OBATE/1bHbLIE PECYPCbI N PECYPCbI CETU
NHTEPHET






