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IMNOSAACHUTEJILHASI 3ATIMCKA

[comerpus sBsicTes oMHMM M3 Ga30BBIX KypCOoB Ha YpOBHe cpeaHero obuiero
00pasoBaHus, Tak Kak 00eCeduBAET BOIMOKHOCTD H3YIEHHS THCIMIIHH €CTECTBEHHO-HAYIHOM
HAlpaBICHHOCTH M MPEIMETOB I'YMAaHHTAapPHOrO UMkiIa. IToCKOIBKY JOTMYECKOe MBIMIIEHHE,
(opmupyemMoe npH  HM3ydeHHWH OOYUAIOMMUCA MOHATHIHBIX OCHOB FEOMETPUH, TIpH
AOKA3ATEILCTBE TEOPEM M MOCTPOEHHH UCTOYKH JIOTMYECKHX YTBEpXKICHWI NP pelleHuu
COMETPHYECKHX  3a1ad, yMEHHE BEBIABHTATB M ONPOBEPraTh THMOTE3Bl HEMOCPEACTBEHHO
WCTIONB3YIOTCA MPH PCLICHAN 3a1aY eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (H3MYECKHX
3a/1au.

ens ocBoenust nmporpamMmer yueGHoro Kypca «l"eomeTpus» Ha yriay6rIéHHOM ypoBHe —
PasBUTHE MHAMBUAYANbHBIX CMOCOOHOCTEH OOYYarOWIMXCS NpH H3yueHMM FEOMETpHH, Kak
COCTABJIAIOLICH MpPEAMETHOM ob6nactu «MaremaTuka u MH(OpMaTHKa» 4epe3 obecrmeycHue
BOSMOMKHOCTH NPHOOPETEHNS W HUCTIONb30BaHHA Gosiee rTyGOKMX TeOMETPHYEcKHX 3HAHMI ¥
ACHCTBHI, CHCUM(HUYIHBIX ICOMETPHH, W HCOOXOAMMBIX JUIS YCMCIHOTO npodeccHoHanbHOro
00pa3oBaHus, CBA3aHHOTO ¢ MCTIONE30BAHHEM MaTEMaTHKHL.

[TpropuTeTHEIMY 3a1a9aMu Kypca FCOMETPHH Ha YTITYyOJIEHHOM YPOBHE, PAacIIUPAIOMIAMU
H YCUITHBAIOIINMHU Kypc 6a30BOT0 YPOBHS, ABISIOTCH:

PACLIMPCHAE  NPCICTABICHWA O TIEOMETPUM KaK YacTH MHPOBOM KyIbTypsl u
(hopMUpOBaHHE OCO3HAHMS B3AUMOCBA3H FECOMETPHH C OKPYKaroliM MEPOM;

(hopMHpOBaHHE NPEACTABICHHS O MPOCTPAHCTBEHHbIX Gurypax kak o BakHemmux
MAaTEMaTHUCCKUX  MOACIAX,  MMO3BONAIOUIMX  OMHMCBIBATL M M3Y4aTh pasHble  SBJICHUS
OKPYKAIOWEro MUpa, 3HAHWE NMOHATHIHHOTO armapata no pasaeny «CTepeoMeTpus» yue6HOro
Kypca reoMeTpHH; :

(opmupoBaHue yMeHHUs BaneTh OCHOBHBIMH TIOHATHAMMU O MPOCTPAHCTBEHHBIX (hHUrypax
W X OCHOBHBIMH CBOFICTBAMH, 3HaHME TeopeM, (OPMyn M ymeHue ux MPUMEHATb, YMEHHA
AOKA3LIBATL TCOPEMBI M HAXOJIMTH HECTAHIAPTHBIE CIIOCOOBI PENTeH s 3a/1ay:

(hopMUpOBaHHE yMEHMs pacIlO3HABATH HA HePTEkaX, MOJCISAX M B pearsHOM Mupe
MHOTOTPAaHHHKI 1 T/ BPALICHHS, KOHCTPYHPOBATh F€OMETPHYCCKIE MOJCITH;

(bopmuposanme MOHUMAHWA  BOSMOXHOCTH  aKCHOMATHYECKOTO  TOCTPOCHHS
MaTEMaTHUCCKUX TCOPHH, YOPMUPOBAHHE TMOHMMAHHA POJIM aKCHOMAaTHKH TpH MPOBEICHUH
paccykaeHHI,;

(opmupoBaHHE yMEHMA BIaleTh METOLAMM J0KA3aTENLCTE M AITOPUTMOB  pellIeHM,
YMCHHA MX TIDUMEHATb, IPOBOAMTL JOKa3aTelbHbE pAcCYykKIEHHS B Xole peulexus
CTCPCOMETPUYECKUX  3a/lau W 3alay C MPAKTHYECKHM  COIEPIKAaHMEM, (bopMHrpoBanue
MpPC/ACTAaBICHUA O HEOOXOAMMOCTH [0KA3aTENLCTB NMPH  OBOCHOBAHMM MATEMAaTHUECKHX
YTBEPKACHHUH U PO aKCHOMATHKH B IIPOBEJCHUH JIeAyKTHBHBIX PACCY ICHHIA;

PA3BUTHE M COBEPLUCHCTBOBAHHE HHTEIUIEKTYANbHBIX M TBOPYECKHX CIIOCOOHOCTEI
ofyu4aroumxcesi, MO3HABATENLHON aKTHBHOCTH, HCCNEI0BATENbCKHX YMEHMH, KPUTHYHOCTH
MBILIICHNSA, HHTEpECa K H3YYEHUIO TCOMCTPHH;

hopmupoBaHHe (YHKUMOHATLHOH TPaMOTHOCTH, PEIEBAHTHON TEOMETPUH: yMeHHS
PacliosHaBaTh NPOABNICHML TCOMETPHUCCKHX [OHATHH, OOLEKTOB M 3aKOHOMEpHOCTell B
PCATLHBIX KU3HCHHBIX CHTYAUMAX W TIPH W3YYCHUHM APYrHX Y4eGHBIX MPCAMETOB, TIPOABIICHUS
3aBHCHMOCTCH M 3aKOHOMEPHOCTCH, MOACTHPOBAHMA pPCalbHBIX CHTYalHi, MCCIENOBAHUS
MOCTPOCHHBIX MOAEIICH, MHTCPIIPETALHHU MOTYYCHHEIX PE3yIbTaTOB.



OCHOBHBIMM  COJICpIKATENIEHBIMA  JIMHUAMH  y4eGHOTO kypca «l'eomerpusi» B 10-11
kmaccax sBistorea: «lIpaMble M IUIOCKOCTH B mpocTpaHcTBe», «MHororpanaukuy, «Tena
BpaIleHus», «BEKTOPLI M KOOPIMHATBI B IPOCTPAHCTRE, «/{BHKEHUS B IIPOCTPAHCTBEY.

Cdopmyanposannoe Bo ®T'OC COO TpeGopanme «yMmeTb ONEPUPOBATE TOHATHAMMY,
PCNICBAHTHBIMM FEOMETPHM HaA yriyOin€HHOM ypoBHe 00Oydenns B 10—11 kmaccax, oTHOCHTCS KO
BCEM  COACPXKATCIIBHBIM JIMHAAM y4eOHOrO Kypca, a (hDOPMHPOBAHME JIOTHYECKHX YMEHMIH
PACTIPEICTIACTCA  HE TONBKO TO COACPKATEIBHBIM JIMHUAM, HO W 1O TOXaM OOydeHus.
Conepxanne  00paszoBaHMs, COOTBETCTBYIOUIEE  MPEAMETHBIM pe3yiabTaTaM  OCBOEHHMs
®enepanbHoil paboueli NMPOrpaMMel, pacnpeaeaéHHbIM 110 TOIaM 00y4eHus, CTPYKTYpHPOBaHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NpPHHIMITHAILHBIM BompocaM oOy4arommecs
o0paIaiuch HEOJHOKPATHO. DTO MO3BOJAET OPraHU3OBATh OBJIAJCHHE reOMETPHYECKHMHU
MOHATHAMI 1 HaBBIKAMH TI0C/IE/I0BATEIBHO M IMOCTYMATENbHO, ¢ COOMOAEHHEM MNPHHIHIA
MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMA BKITIOYaTh B OOMIYIO CHCTEMY TeoMeTpHYecKHX
MpEACTaBJICHUH 00yYaromuXcs, pacupss u yriayonss cé, oGpasys MPOYHBIC MHOKECTBEHHEIE
CBA3H.

[lepexoa k M3yYeHHIO reOMETPHU HA YTITYONIEHHOM YPOBHE I103BOJISIET:

CO31aTh  YCIOBHA Juid  AuddepeHumannn  o0ydeHus, HOCTPOSHMS UHAUBHMIYAJILHBIX
obpasoBateibHBIX  MporpamM, obecneynts  yriayGiéHHoe H3YYCHUE TEOMETPHHM  Kak
cocTaBlstoIEH yuebHoro npeamera «MaremaTukay;

MOATOTOBHTE O0YYalOWINXCSA K MPONOIKEHHIO H3YUCHHS MATEMaTHKH C yu€ToM BbIDOpa
Oyayweit npodeccin, obecrneynBas MpeeMCTBEHHOCTS MexIy obIuM U mpodeccHOHaTEHEBIM
oOpaszoBaHueMm.

Ha usyuenue yueGHoro kypca «I'eomerpus» ua yriyOonénnoM yposHe otBoautcs 204
yaca: B 10 knacce — 102 yaca (3 uaca B neziemo), B 11 knacce — 102 uaca (3 4aca B Heemo).



COJAEPKAHUE OBYYEHUS
10 KJIACC

[IpsiMble H IJIOCKOCTH B IPOCTPAHCTRE

OcHoBHEIe MoHATHS cTepeomeTpyu. Touka, MpAMas, MIOCKOCTS, npocTpaHcTBo. [loHATHE
00 aKCHOMAaTHYeCKOM MOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

Bsanmuoe pacnonoxkenue npaMbIX B NpocTpaHcTBe: MepeceKaroLmuecs, napajieibHble U
CkpelmBatowmecs npsmeie. Ipushakyn ckpemnsatowmxes npsimeix. MapamnensHocts NpAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: MapassiesbHble MPSMBIE B NPOCTPAHCTBE, MapaniensHOCTh TPEX
MpAMBIX,  NMapajieNbHOCTh  NpAMOH M riockocTH. IlapamrtenbHoe M HeHTpaibHOE
MPOCKTHpOBaHKe, u300paxkenre Guryp. OCHOBHBIE CBOWCTBA MapanIeNbHOro MIPOEKTUPOBAHUS.
Wso0pakenue Gpuryp B mapaiesHoil npoekuun. Yris! ¢ COHANIPABJIEHHBIMH CTOPOHAMH, YTOI
MEXKIY MpsMBIMI B mipocTpancTse. [TapaniensHocTs TmockocTeii: napamiensHele MI0CKOCTH,
CBOWCTBA napannienbHeIX nuockocteil. Ipocreitme NPOCTPAHCTBEHHbIE (PMIYPhI HA MIOCKOCTH:
TCTpasAp, NapasIcICIUIIE, TOCTPOCHUE CCYEHHIA.

IlepneHIuKyIAPHOCTE  NPAMONM M IUIOCKOCTH: NEPNEeHINKYIAPHBIE [pAMEIE B
HPOCTPAHCTBE, MpAMBIC MApaUICIbHEIC W MNEPICHAMKYIAPHEIE K IUIOCKOCTH, NPH3HAK
MEPIICHANKYIAPHOCTH  TIPAMOH ¥ TIIOCKOCTH, TeopeMa o NpAMOii MEPIICHANKYIAPHON
naockocTu. OpToroHansHoe npoekTupoBanue. IlepneHanKynap u HaKIOHHbIE: paccTosHuEe OT
TOUKH 110 TIOCKOCTH, paCCTOAHUE OT MPAMON JI0 TUIOCKOCTH, TIPOEKIMsS QUTYPHI Ha TIOCKOCTS.
[TepnenaukynspHOCTb MIOCKOCTEH: TPH3HaK NEPNCHANKYIAPHOCTH ABYX TimockocTeil. Teopema
0 TPEX MepreHanKynsapax.

Yriibl B IPOCTPAHCTBE: Yrojl MEXKAY NPAMOH W MIOCKOCTLIO, JABYTPAHHBIA Yrom, TMHeHHbIH
yron asyrpanHoro yrna. Tpéxrpannblii u Muororpanssie yrimel. CBOHCTBA MIOCKHX YIJ10B
MHOTOrpasHoro yrna. CBOHCTBA MIOCKUX M ABYTPAHHBIX YITIOB TpéxrpanHoro yrna. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTIIa.

MHororpaHHuKH

Buiel  MHOroOrpaHHuKOB, pasBEpTka MHOTOTpPaHHHKA. [Ipusma: n-yroneHas npusma,
MpAMas W HakIOHHas NPHU3MBI, OOKOBAs W TOJHAsA MOBEPXHOCTH MpH3MEL Ilapamtenenumen,
MPAMOYTOJIBHBIH  [Tapajljic/enune]l M ero ceoiictBa. Kparwaiimme IIYTH Ha II0BEPXHOCTH
MHororpanuuka. Teopema ODitnepa. IlpocTpancTeHHas Teopema [Tudparopa. TMupamupa: n-
YrofbHas MHpamMia, NpasuiIbHas 1 yceuCHHas nupammsl. CoiicTsa pédep u 60KOBBIX TpaHeii
MpaBHILHON MHpamuibl. TTpaBuibHbie MHOrOMPaHHWKH: NpaBHIbHAS NpU3Ma M TNpaBUIbHAA
MUpamMuia, paBUITbHAs TPEYTOTbHAA MHPpaMUIa U MPaBUILHEI TeTpasap, ky6. [Ipeacrasnenne
O MPaBHIIBHBIX MHOTOrPaHHHKAX: OKTadp, A0JCKasap U MKOCadp.

Brruncienne a/1eMeHTOB MHOTOMPaHHUKOB: pébpa, nuaronamnu, yriel. Inouans 60koBoii
MOBEPXHOCTH M TOJHOA MOBEPXHOCTH MPAMOM NpPU3MbI, NJIOWAAL OCHOBAHHIA, TeopeMa o
0okoBOIi moBepxHOCTH mpaMOii npusMbl. Ilnowams, 6okoBOI NIOBEPXHOCTH M IOBEPXHOCTH
NPABMIILHON IUPAMM/IBI, TEOPEMA O ILUIOIIAAM YCEUEHHOI NHPaMU/IBL.

CuMMeTpHst B NpOCTpaHCTBE. DNEMEHTHI CHMMETPHH TPaBUIILHBIX MHOTOTPAHHUKOB,
CHMMETpHSt B TIPaBHIBHOM MHOTOTPaHHHKE: CAMMETPHA  Mapajuiefienurneaa, CHMMeTpus
MPaBUIIBHBIX TTPU3M, CHMMCTPUS TIPaBUILHON MTHpaMUIbI.

BexTope! u KoopaunaTel B npocTpancTe

[lonATHs: BEKTOP B IPOCTPAHCTBE, HYIEBOH BEKTOP, [UIHHA HEHYJIEBOTO BEKTOpA, BEKTOPEI
KOJITHHEAPHDIC, COHAIPABICHHBIC W TNPOTUBOIONOKHO HAIPABICHHBIE BEKTOPHL. PaBeHCTBO



BCKTOpOB. JIcHCTBUS ¢ BEKTOpPAaMH: CIOKCHME W BBIYMTAHHC BEKTOPOB, CyMMa HECKOJIbKUX
BCKTOPOB, YMHOXCHHE BekTOpa Ha wumcno. CBoiicTBa cinokeHHs BekTOopoB. CBOMCTBA
YMHOKCHUA BEKTOpA Ha 4ucio0. [loHaTie koMmmianapusie BekToph. [Tpu3Hak KOMIUTAHApHOCTH
Tpéx BekTopos. [lpaBuio napannenenumnena. Teopema o pasnokenun BekTOpa TO TpEM
HCKOMIUIAHApHBIM ~ BeKTOpaM.  [IpsMoyronpHas cucTemMa KOOpAMHAT B MPOCTPAHCTBE.
Koopannater BekTopa. CBA3b Mekay KoopamHaTamm BEKTOpa M KOOPAMHATAMHM TOYeK. YTOJ
Meky BekTopamu. CKalspHOe MPOM3BECHNE BEKTOPOB.

11 KJIACC

Tena Bpamenusn

[TonsaTns: uMAMHApHYecKas MOBEPXHOCTb, KOHWYECKas TIOBEPXHOCTL, CcepHuueckas
MOBEPXHOCTh, 0Opasylone NoBepxXHOCTel. Tema Bpamenus: UMIMHIADP, KOHYC, YCEe4EHHBIH
KOHYC, cepa, wap. Bzaumuoe pacrionoxkenue cdepsl u IUIOCKOCTH, KacaTelbHas II0CKOCTh K
chepe. M306paxkenne Ten BpaleHis Ha MI0CKOCTH. Passéprka unmmunzapa n konyca. Cummerpus
cepel 1 wapa.

O6béM. OcHoBHBIE CBOIiCTBa 0GBEMOB Ter. Teopema 06 o6néme mpamoyromsHoro
fapajieienunena v cueactsus us Heé. OOBEM NPAMOH M HAKIOHHOIN TIPH3MBI, UMIMHAPA,
MUpaMujibl ¥ Konyca. O0BEM Lapa M LIAPOBOro CerMeHTa.

KomOuunauun ten spawenus u MHOrorpanunkos. Ilpusma, BnucawHas B umaMHZp,
OlHCaHHad OKkono nmanuapa. Ilepecedenne chepsr u mapa ¢ mrockoctsio. Kacarue mapa u
cepsl MI0CKOCTBIO. [T0HATHE MHOrOIPAHHUKA, OMUCAHHOTO OKOJIO cepsl, chepsl, BucaHHOI B
MHOTOTPaHHUK HIIH TEJIO BpallcHHs.

[Tnomans mosepxmocTn ummmHzpa, Kowyca, Tulomans chepsl u eé wacreit. [Toxobue B
MpocTpaHcTBe.  OTHOWEHHE 00BLEMOB,  miomaeit TIOBCPXHOCTEH  MOAOOHBIX  huryp.
[TpeoGpazoBanue mono6us, romoretns. Pemenmue 3a7a4 Ha TIIOCKOCTH C WCMOIb30BaHHEM
CTEPEOMETPUUECKHX METO0B.

[loctpoenne ceuennii  MHOrOrpaHHMKOB U Ten BPALICHUA: CEYEHUA LMIWHApa
(mapaniensHo M MEPNeHAMKYIAPHO OCH), CeueHHs KOHYca (mapajuleNlbHbIE OCHOBAHWMIK) M
MPOXOASIUME Hepe3 BEPIIMHY), CCUCHMs LIAPA, METOIbI MOCTPOEHHS CEHEHHMil: METON CIIE/10B,
METO/l BHYTPEHHErO NPOEKTHPOBAHHA, METOJL EPEHOCA CEKYILEH MI0CKOCTH.

BekTopel n kKoopanHaTLI B IpocTpancTee

Bekroper B mpoctpancTse. Onepaunn Hax BEKTOpaMH. BekTopHOe yMHOXeHHe BEKTOPOB.
CBo#cTBa BEKTOPHOrO YMHOMEHHS. TpsiMoyronbHas cucrema koopauuar B MPOCTPaHCTBE.
Koopaunatel Bektopa. Pasnoxenue BekTOpa 1o Oasucy. KoopanuatHo-BekTOpHEIH MeTox npH
PEMIEHHH reOMeTpHYECKHX 3a/1a4.

JBuzKeHUsl B IPOCTPaHCTBE

HBmwkenust npocrpanctsa. OtoGpakenus. HBikenus u paseHCTBO Guryp. O6mme
CBOHCTBA JBIDKCHMIT. BuIbl ABMXeHWit: mapamtenbubiii [CPEHOC, LEHTpPAlTbHAT CHMMETpHS,

3CpKallbHas CHMMETPHA, MIOBOPOT BOKPYT MpsiMoit. [Ipeobpasosanus moao6us. [psamas u cdhepa
Oiinepa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA YYEBHOTI' O KYPCA
«FEOMETPUS» (YIJYBJAEHHBIN YPOBEHb) HA YPOBHE CPEJHETO
OBLIEI'O OBPA3OBAHMS

JAYHOCTHBIE PE3YJILTATBI

1) rpamaanckoe BocninTanue:

ChOPMUPOBAHHOCTL  TPaKAAHCKONH  MO3MLUM o0yualomerocss Kkak akTMBHOrO u
OTBETCTBCHHOTrO 4lleHa poccHiickoro obuiecTsa, MPEACTABIIEHHE O MaTeMaTHYeCKUX OCHOBAX
(DYHKUMOHUPOBAHMS  pasnuyHbIX CTPYKTYp, SBICHWH, Npouenyp rpakaaHCKOro obuiecTsa
(BbIOOpBI, onpockl 1 apyroe), YMCHHE B3aUMOAEHCTBOBATL C COLMANbHBIMH HHCTUTYTAMM B
COOTBETCTBMH C MX QYHKUMAMK U HA3HAYCHHEM;

2) NaTPHOTHYECKOE BOCHHTAHME:

copmupoBanHoCcTh poccHiickoii TP@KIAHCKOH MACHTHYHOCTH, YBAKEHUS K NPOLLTOMY H
HACTOALLEMY POCCHHCKON MaTeMaTHKH, LEHHOCTHOE OTHOLIEHHE K JAOCTHIKEHHAM POCCHHCKHX
MATCMaTHKOB W POCCHIICKON MaTeMaTHuecKoii UIKOJIBI, MCIIONB30BAaHHE STHX JOCTHXKCHHII B
APYTHX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHUKH:

3) AyXoBHO-HpaBCTBEHHOE BOCTHTaHMe:

OCO3HaHHEe  AYXOBHBIX  WEHHOCTEH  poccuiickoro Hapoaa,  chOpMHPOBaHHOCTS
HPABCTBEHHOTO CO3HAHMs, STHUYECKOTO TIOBEACHHS, CBAAHHOMO C NPAKTHYECKUM MPUMEHEHHEM
JNOCTHXKEHUH HayKH M IeATEeNbHOCTBIO Y4EHOTO, OCO3HAHHE JTHYHOTO BKTaga B MIOCTpOCHUE
ycToiunBoro Gyaymutero;

4) 3cTeTHYECKOEe BOCIIHTaHMe:

JCTETHHCCKOC  OTHOWEHME K MUPYy,  BK/IIOYas 3CTETHKY  MaTeMaTHYecKHX
JAKOHOMEPHOCTEH,  00BbEKTOB, 3amau,  peweHwuii, PACCYKICHHH, BOCIIPUMMYMBOCTL K
MaTEMaTHYECKHM aClEKTaM PasiIMUYHBIX BHIOB HCKYCCTBA,

5) pusnveckoe BocuuTanue:

chopMHUpOBAHHOCTE YMeHUS MTPUMCHSATE MATEMaTHYCCKIC 3HAHUS B HHTEpecax 370poBOro
W OesonacHoro ofpasa KH3HH, OTBETCTBEHHOC OTHOUICHHC K CBOCMY 310pPOBBIO (370pOBOE
MUTaHUE, COATAaHCHPOBAHHBII POKHAM 3aHATHIT 1 OTABIXA, peryniapHas pH3nYecKas akTHBHOCT),
(usuyeckoe cosepmencTroBanme [IpH 3aHATHAX CIOPTHBHO-030POBUTENLHOIH JIeATENLHOCTRIO;

6) TpynoBoe BociuTanme:

FOTOBHOCTB K TPYZy, OCO3HAHHE LEHHOCTH TPYAOMOOHS, HATEPEC K PasiHuHbIM chepam
MpoheccHoHaNbLHOI ACATCALHOCTH, CBA3aHHBIM C MaTEMAaTHKON U ed TIPHIOKEHUAMH, YMEHNE
COBCpWIATE  OCO3HAHHBIH BHIGOP Gyaymiei NMpoeccHH M peann30BBIBATE coOCTBeHHbIE
KUSHCHHBIC TIJIaHbl, TOTOBHOCTE M CHOCOGHOCTH K MaTCMaTHYECKOMY 00pa3oBaHmio wu
CaMo0Opa30BaHKIO HA MIPOTSKEHUH Beell KH3HH, TOTOBHOCTE K aKTHBHOMY YYacTHIO B peureHun
MPaKTUYECKHX 3a1a4 MATEMaTHYECKOi HarNpaBIeHHOCTH,

7) IKoJI0THYECKOe BOCTHTANHE:

CHOPMUPOBAHHOCTL  HKONOrHUECKOl KYJIbTYpbl, NOHHUMAHHE BIMAHUA COLMAILHO-
IKOHOMHYECKHX TMPOLECCOB HA COCTOSHMUE MPHPOAHOI M COUMANTBHON CPeiBl, 0CO3HAHHe
rIo0aNbHOTO  XapakTepa  9KOTOTHYECKHX npobnem,  opuweHTauMs  Ha IPHMEHeHHe
MaTeMaTHICCKHX 3HAHUIT JUTS pelueHns 3a1ay B 06nacTy OKpYX atoUICH Cpestbl, MIaHUpoBaHHe
MOCTYTIKOB M OLCHKH HX BO3MOXKHBIX MOC/ICICTBHI AJIS OKpYKatonie cpebl;

8) UEHHOCTH HAYYHOIO NO3HAHMS:



CpOPMUPOBAHHOCTE  MUPOBO33PCHHA,  COOTBETCTBYIOLICTO COBPEMEHHOMY  YPOBHIO
PasBUTHA HayKH M OOWICCTBEHHOI NPAKTHKH, IOHHMAHHE MATEMATHYECKOH HAyKH Kak chepsr
“E/I0BEYECKOM NeSTEILHOCTH, ITANOB €€ Pa3sBUTHS M 3HAYMMOCTH IS PA3BHTHS [IWBHIH3ALIMH,
OBIAJCHHE A3BIKOM MATEMATHKH H MATEMaTHYECKOI KyIbTYpOi Kak CPEACTBOM MO3HAHUA MHpa,
FOTOBHOCTL OCYLUECTBIATH NMPOSKTHYIO W HCCIIEAOBATENLCKYIO AEATENLHOCTL MHAMBHIYAILHO H
B TpyTIre.

METAIIPEIMETHBIE PE3VJIbTATBI

ITo3naBaTe/bHBIE yHHBEPCAAbHbIE YueGHbIE AelCTBHS

basoBkle tornueckue neiicreus:

BLIABIATL M XapaKTEpH30BaTh CYMICCTBCHHBIC MPHM3HAKH MATEMATHYECKMX OOBEKTOB,
MOHATHH, OTHOWIEHHUI  MEXAY TIOHATHAMH, (hopMyTHPOBaTE  OMpexeneHus MOHATHIA,
YCTAHABJINBATL CYLIECTBEHHBIH NPH3HAK KilacCH(DUKAMN, OCHOBaHMSA 18 060OmeHNs W
CpaBHEHHs, KPUTEPUH NPOBOAMMOrO aHAJIN3A;

BOCTIPUHMMATE, (hOPMYIMPOBATE W TPEOOPA3OBBIBATE CYKICHUS: YTBEPIAUTENBHEIC H
OTPUUATEIbHBIC, SAUHUYHEIC, YACTHBIE U 00IINE, YCIOBHBIE,

BBUIBILATH MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHBOpEYMS B (akTax,
AAHHBIX, HAONIOAEHWAX M YTBEPKACHWAX, TpeIaraTh KPUTEPUH  JUIA  BLIABIICHUS
3aKOHOMEPHOCTEN M MPOTHBOPEYHIA;

AcTaTh BLIBOLBI C WCTIONB30BAHHEM 3aKOHOB JTOTMKH, NEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIHOYEHUH, YMO3aKITIOUEHHI 110 aHATIOTHH;

HPOBOAMTL CaAMOCTOATENILHO 110KA3aTeNbCTBA MATEMATHUECKHX YTBEPXKIEHUH (TIpAMBble 1
OT NpPOTUBHOIO), BLICTPAUBATL APryMEHTALMIO, MPHBOIUTL NpUMEPLl ¥ KOHTPIPUMEPSI,
060CHOBBIBATE COGCTBEHHBIE CYKICHHS U BBIBOIBI

BblOMpaTh cnoco6 peuwieHus yueGHOH 3apaum (CpaBHHBATh HECKONBKO BAPHAHTOB
peienns, BRIOHpaTh Haubonee TNOAXOAAMMIT C YYETOM CAMOCTOSTEILHO BBIIETICHHBIX
KPHUTEPHUEB).

bazoBble nccsenoBaTenbckue geiicTBus:

HMCTIOTB30BATE BOMPOCH! KaK HCCIICA0BATENLCKMIT HHCTPYMEHT MO3HAHMS, Gopmynmuposats
BOTIPOCHI, (PMKCHPYIOLIME NPOTHBOPEYME, NPOGIEMY, YCTAHABIUBATE HCKOMOE W JlaHHOE,
(hopMHPOBATH TUIIOTE3Y, APryMEHTHPOBATE CBOK) MO3UIIHIO, MHEHHE;

TPOBOANTE  CAMOCTOATE/TbHO — CIUIAHMPOBAHHBI  3KCIEPUMEHT, HCCICAOBAHME 110
YCTAHOBIEHHIO OCOOEHHOCTEN MaTeMaTHYeCKOro 0ObeKTa, SBICHH, TpoIecca, BBIABICHUIO
3aBHCHUMOCTEH My 00beKTaMH, SBICHUAMH, TIPOLIECCAMM;

CaMOCTOATENBHO (HOPMYITHPOBATE 000OIEHHS H BEIBOABI IO pe3ynbTaTam IMpoBeAEHHOTO
Ha0IoAeH s, UCCIIEOBAHMS, OLleHHBATS AOCTOBEPHOCTL TMOJIYYEHHBIX PE3yNbTATOB, BLIBOJOB M
0000UIeHu;

NPOTHO3MPOBATL BO3MOKHOE PAa3BUTHE NPOLECCA, & TAKKE BBIABUraTh MPEANONOKEHUS O
€r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumneii:

BBIABJISITE Ae(UUNTEI HH(DOPMALIHH, JaHHBIX, HEOOXOAMMBIX 1T OTBETA Ha BOITPOC M JUTS
peIeHUS 3a1a4u;

BEIOMpaTh  MHPOPMAUMIO M3  HCTOYHHKOB Pa3MYHLIX  THIOB, aHAJIM3HPOBaTb,

CHCTCMATU3NPOBATL W MHTCPIPETUPOBATh  WH(GOPMAUMIO PA3NMYHBIX BUAOB M  (hOpM
NPeACTABICHUS;



CTPYKTYPHPOBaTh ~ WH(OPMAUMIO,  TNPEACTaBAATE €€ B pasiIHUHBIX opmax,
HUIFOCTPUPOBATh Fpa)MuECKH;

OUCHMBATL  HAAGKHOCTL HMHPOPMALMH 110  CAaMOCTOSTENLHO chopMyIMpOBaHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIEC yHHBepcaibHbIE YueOHbIe el CTBHS

Obmenne:

BOCIIPUHUMATE W (POPMYIMPOBATE CYXKIACHHA B COOTBETCTBHH C YCIOBUSMH W HENAMHU
OOUICHNSA, ACHO, TOYHO, TPAMOTHO BHIPAKATh CBOKO TOYKY 3PEHHS B YCTHBIX M TTHCHbMCHHBIX
TeKCTax, JaBaTh TOACHEHWA 10 XONy peIIeHHs 3adaud, KOMMEHTHpOBaTh TMONyYeHHBIH
pe3ynbTar;

B X0[e 00CYXIeHUs 3a[aBaTh BOMPOCH! 110 CYmeCTBY 00CYkKIaeMOR TeMbl, Mpo6IeMsl,
pemaeMoi 3a/1a4u, BHICKA3LIBATL MJIEM, HALCICHHbBIC HA TOMCK PELICHUSA, CONOCTABIATL CBOM
CYKICHAA C CYRACHUAMH JAPYrHX Y4aCTHHKOB AMaora, 0OHAapyKMBaTh Pasiuume W CXOACTBO
NO3MUKH, B KOPPEKTHOI hopme hopmynHpoBaTh pasHorIacus, cBou BO3paKEHMUS;

MpCACTABIATE pe3yTbTAaTBl PEUICHNA 3ala4M, SKCTNIEPUMEHTa, HCCIIENOBAHUS, MPOEKTa,
CaMOCTOATENILHO  BBIOHPaTh  (JOpPMAT BBICTYIUIEHMS ¢ y4eéTOM  3anady MPEe3eHTAUUH |
ocobeHHoCTel ayauTopuu.

Peryastusnbie ynusepcansubie yuebnnie aeiictaus

Camoopranusauus:

COCTABIIATL TUTaH, aNrOpHTM pPEICHHA 3alla4M, BEIOMpaTh Croco6 pelleHHss ¢ y4éToM
MMCIOLUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATH M KOPPEKTHPOBATH
BAPUAHTDLI PEIICHHUH C YMETOM HOBOH MH(bOpMaunu.

CaMOKOHTPO/Ib, IMOUHOHATBLHBIH HHTELICKT:

BAGACTH HABbIKAMH MO3HABATENLHON PeQIIEKCHH KAK OCO3HAHMS COBEPIIAEMbIX /eiiCTBHiL
W MBICIIHTEIHBIX  TIPOLIECCOB, HX pe3ylbTaTOB, BIAIeTh ClIOCOOAMH CaMONpPOBEPKH,
CaMOKOHTPOIIA TIpOIEcca H pe3yIbTaTa PCUICHUS MaTeMaTHICCKOI 3a/1au;

NMPCABHACTE TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTh TIPH PCUICHHH 3aa4d, BHOCHTE
KOPPCKTHBLI B ACATCILHOCTL Ha OCHOBE HOBBIX OOCTOSTC/ILCTB, NAHHBIX, HAilICHHBIX omHooK,
BBISBIICHHBLIX TPYAHOCTEI;

OUCHMBATL  COOTBETCTBHE pe3yIbTaTa WEIM W YCJIOBUAM, OOLACHATEH IIPUYHHEI
AOCTHKCHHA WIIM  HCOCTHKCHUS PE3y/IbTATOB JACATCILHOCTH, HAXOIHTD omuOKy, naBaTh
OLEHKY NMPHOOPETEHHOMY OTIBITY.

CoBMecTHast 1eATEILHOCTD:

MOHUMATE M MICTIONB30BaTh MPEHMYIIECTBA KOMAHAHON W WHIMBHIYaTbHOI paboThl mpu
PELICHUN  yueOHBIX 3amay, NPUHUMATL LEIb COBMECTHO JeATeNILHOCTH, MIaHHPOBaTh
OpraHM3alnI0 COBMECTHOH paloThl, pacrpenensTe BUAbI pabor, A0roBapuBaThes, 00CYKIaTh
MPOUECC W pe3yabTaT paboThl, 060011ATE MHEHHS HECKOALKHUX JTHOICH:

Y44acTBOBATE B Ipynnosbix Gopmax paboTel (006CykaeHus, OOMEH MHEHHIL, «MO3rOBbIC
WITYPMBI» W WHBIE), BBITOJHATE CBOK YacTh paGoTHI KOOPAWHHPOBATL CBOM JEiCTBUS ¢
APYTHMH HJICHAMH KOMAHJbl, OUEHHWBATH KauyeCcTBO CBOETO BKJAAa B OOl MPOAYKT IO
KpUTCPHUAM, CHOPMYTHPOBAHHBIM YYaCTHHKAMH B3aHMOJICHICTRHS.

NPEAMETHBIE PE3YJIBTATHI



K xonuy 10 kiracca o0y4arommiics HayIuTCs:

CBOOOAHO ONEPUPOBATH OCHOBHBLIMU MOHATHAMH CTEPEOMETPHH TIPH PELICHNH 3a1a4 1
MPOBEACHHN MAaTEMAaTHYECKUX PACCY)KIACHHI;

MPUMCHATL ~ aKCHOMBI  CTCPEOMCTPUM M CJICACTBHA M3 HHUX IIpH  pelicHUH
FeOMETPUYECKUX 3a/1a4;

KaCCH(PUUMPOBATL B3AMMHOE PACTIONOKEHNE NPAMBIX B POCTPAHCTBE, MIOCKOCTEH B
MPOCTPAHCTBE, NMPAMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;

CBOGOJIHO OTECPUPOBATh NMOHATHAMM, CBA3AHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEKIY
IIPAMBIMH B TIPOCTPAHCTBE, MEXKAY NPAMOMA U IIOCKOCTBIO;

cBOOOMIHO OTEpPHPOBATH MOHATHAMH, CBSI3aHHEIMH C MHOTOTPAHHHKAMI;

CBOOOJHO pacro3HaBaTh OCHOBHbIE BHJB MHOFOTPaHHHKOB (NIpH3Ma, nupamuaa,
IIPSIMOYTOJIbHBIN ITapajuiesienunes, Kyo);

KIIaCCH(PHLMPOBATL MHOTOrPAHHWUKH, BbIOHpPas OCHOBAaHMs 1 KlaccHDUKaLHHT;
CBOGOLHO ONEpUPOBATh MOHATHSAMM, CBS3AHHBIMH C CEYEHHEM MHOTOIPaHHHUKOB
TIOCKOCTBIO,

BBINOJIHATE NapajllebHOE, LCHTPAILHOE U OPTOrOHAIBHOE MPOEKTHPOBaHKE GUryp Ha
TTOCKOCTE, BEITIOTHATE H300paskeHUs GUryp Ha MITOCKOCTH;

CTPOMTh CEYCHUs MHOTOrPaHHUKOB Pa3IMYHbLIMU METOAAMH, BHITIOJIHATL (BLIHOCHBIE)
TTOCKHE HEPTEkKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (HUIyp: BUI cBepxy, cOGOKY,
CHH3Y;

BBIUHCIATE  TUIOMAM  TIOBEPXHOCTEH MHOTOTPAaHHMKOB  (TIpH3Ma, mNHpaMuia),
FEOMETPHYECKHUX TEJl ¢ IpUMEHEHHeM (hopmyii;

CBOOOZIHO ONMEPUPOBATL MOHATHAMHU: CUMMETPHsA B NpPOCTPAHCTBE, LCHTP, OChb W
TJIOCKOCTh CHMMCTPHH, HEHTP, OCh H MJIOCKOCTh CHMMETPHH (DHTYPBI;

CBOOOIHO OMEPHPOBATH MOHATHAMH, COOTBETCTBYIOLIMMH BEKTOPAM M KOOPAWHATAM B
NPOCTPaHCTRE;

BBINOJTHATEL JACHCTBHA Hajl BEKTOPaMH;

pemraTe 3aldavv Ha JI0Ka3aTeNbCTBO MaTeMaTHYeCKWX OTHOMIEHHH M HaXOokIeHWe
FCOMETPUYECKMX  BEIIMUYMH, TMPUMEHAS  HM3BECTHBIE METOABI MpPU  pelieHHH
MaTeMaTUYECKUX 3a/1a4 NIOBBLIIEHHOIO U BLICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSATh MPOCTEHIINE MPOrPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHHKAIHOHHbIE
CHCTEMBI MPH pelleHHH CTEPEOMETPHUYECKHX 3a1a4;

M3BJIEKaTh, npeodpa3zoBLIBaThL " MHTEPIPETHPOBAaTL  HHGBOPMAaLUIO 0
MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (HIypax, NpPEJACTABICHHYI Ha 4epTexax M
PHCYHKaX;

NPUMCHATE  MONYYCHHBIC 3HAHWA Ha MpakTHKE: CPaBHHBATH M aHAIM3MPOBaTh
pcanbHbIC CUTYallHH, MPUMCHATE H3YYCHHBIC MOHATHA B TIpOICCCe MOUCKA PEUICHHS
MaTeMaTHYeCKH CHOPMYIHPOBAHHON IPOGIEMBI, MOAEIMPOBATL pealbHbIE CUTYALUH
Ha A3bIKE TEOMETPUH, HCCIENOBATH TIOCTPOCHHLIE MOIEIM € HCIOIL30BaHUEM
FCOMCTPHYCCKHX TOHSATHI W TCOpEM, anmapaTa aiareOpsl, pemaTh MPaKTHYCCKHE
3a/1a49M, CBA3AHHBIC C HAXOKIEHHEM TEOMETPUYECKUX BETHYNH;

HMEThL MPEICTAB/ICHUA 00 OCHOBHBIX 3TaNaxX pPasBUTHS TEOMETPMM KAaK COCTABHOI
4actH QyHaaMeHTa pa3BUTHS TEXHOIOIHIA.

K xoxuy 11 kaacca o0yyaromuiics Hay4uTcs:



CBOOOJHO OTNEPUPOBATH MOHATUAMM, CBA3AHHBIMH C UMIIMHAPUYECKOH, KOHUUECKOH M
cheprUECKOii TOBEPXHOCTAMH, OOBACHATD CIOCOGHI MOJY4YEeHHUS;

ONCPUPOBATE TIOHATHAMH, CBA3AHHBIMU C TCllAMH BpALICHHS: UHIHHIPOM, KOHYCOM,
cepoit i mapom;

pacnosHaBath Tejla BpalleHns (UWMIHHAP, KOHYC, cdepa M map) u 06bACHATD CrOCO6LI
NOJy4YeHUs Tell BPALLIEHMS;

KIIaCCH(HUUMPOBATh B3aHMHOC PACIONOKCHHE cheprl 1 MIOCKOCTH;

BLIYUCIIATL  BEIMYMHDBL 3]IEMEHTOB MHOFOrPAaHHMKOB M TeJl BpPAICHHUS, OOBEMBI M
MJIOLAAN TOBEPXHOCTEH MHOFOMPAaHHUKOB M TeJl BPALICHHS, TEOMETPUYECKHX TeN ¢
MpUMEHEHHEM (HOpMYIT;

CBOOOJHO OMEPUPOBATH MOHATHAMH, CBA3AHHBIMU C KOMOMHALIMAMK Tel BpauieHus u
MHOTOTPaHHHKOB: MHOIOIPAaHHHK, BIIMCAHHBIN B chepy M ONUCAHHBIN OKOJIO cheper,
chepa, BIUCaHHASA B MHOTOTPAHHAK HITH TEJI0 BpallCHUS;

BEIMHCIIATE COOTHOIICHUSA MEKIY TIOMAAAMH MOBEPXHOCTEN W 00LEMAMH MOTOGHBIX
TeJl;

H300pakarTh M3ydaemble (GHUIYpHI, BBIIONHAT (BBIHOCHBIC) IUIOCKHME YepTexkHu W3
PHCYHKOB MPOCTHIX O0BEMHBIX (UIyp: BHA CBEpXy, COOKY, CHH3Y, CTPOMTB CEUCHMUS
TCJ1 BPALICHHS;

M3BJIEKaTh, MHTEPNPETUPOBAThL " npeodpa3oBLIBATE HUHpOpMAaLHIO 0
POCTPAHCTBEHHEIX TECOMETPUYCCKMX (Mrypax, MpeicTaBNeHHYI0 Ha yepTexkax M
pHCYHKaX;

CBOOOIHO OTICPHPOBATE MOHATHEM BEKTOP B MPOCTPaHCTBE;

BbIMOJIHATEL ONEPaluK Hall BEKTOPAMH;

3ajaBark TIIOCKOCTb ypaBHEHHEM B ICKAPTOBOIT CHCTEME KOOPIHHAT;

pellaTh TCOMETPHYECKHE 3ala4yd Ha BBIYMCIEHHE YITIOB MEXIY TNpAMBIMH U
[UIOCKOCTAMH, BBIMUCIICHME DACCTOSAHMI OT TOYKM 10 IUIOCKOCTH, B enoM, Ha
MPUMEHCHNE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHNHN;

CBOOOZHO OTEPHPOBATH MOHATHAMH, CBS3AHHBIMH C ABIKCHHUEM B TIPOCTPAaHCTBE,
3HATh CBOWMCTBA JBWKCHHIA,

BBITIONHATE M300pakeHUs MHOTOMPAHHUKOB W Tej BpalleHUd IIpU NapajuleabHOM
NEPEHOCE, UEHTPAILHOH CHMMETPHH, 3€PKaNBHOI CUMMETPHHM, MPH MOBOPOTE BOKPYT
NMpAMOH, Npeodpa3oBaHus noaoous;

CTPOWTL  CCHCHHA MHOTOTDAHHWKOB M Tell BpALICHUA:  CCYCHHMS UHIHHJpa
(MapannenbHo ¥ TIepICHANKYIAPHO OCH), CCUCHMUS KOHYca (mapasuTellbHble 0CHOBAHHIO
H IIPOXOJIAIIME UePe3 BEPUIMHY), CeUCHUS 1Iapa;

HCIONB30OBATE METOALI MOCTPOCHHS CEYEHMI: METOJ CIEA0B, METO. BHYTPEHHEro
NMPOEKTHPOBAHHSA, METOM NEPEHOCA CEKYIIEH MIOCKOCTH

HOKa3bIBATh FEOMETPHYECKUE YTBEPIHK/ICHHS

IPUMEHATL  FCOMETPUYECKHE (BaKTHI 1y1s  peleHus CTEPEOMETPUYECKHX  3ajau,
TPCATIONATAOMNX HECKOIBKO LIAr0B PEINCHNs, €CIIH YCIOBHS MPUMEHEHUS 3aaHbl B
ABHOH 1 HeABHO# (hopme;

PCIIATh 3a/la9d Ha JI0KA3aTENbCTBO MATEMATHYECKHX OTHOLICHUH M HAXO0KACHHE
TCOMCTPHYECKHX BCITHYUH,

NPUMCHATE MPOTpPaMMHBIE CpeacTea U 3.T]CKTpDHHD-KOMMYHHKaHHOHHHE CHCTEMBI MpH
pewIeHuH CTCPEOMETPUYECKUX 3ajaud,



MIPUMCHATL - MONTYHCHHEIC 3HAHMA Ha MpPAKTHKE: CPaBHMBATbL, aHANM3UPOBATH W
OUCHHMBATL PEATLHBIC CHTYALMH, IPUMEHATD U3Y4YEHHBIE TIOHSATHS, TEOPEMBI, CBOICTBA
B TIpOLUECCE TMOMCKA PCIICHUS MATeMAaTHYECKH C(HOPMYITHPOBAHHON Mpo6aeMsl,
MOJCTHPOBATE PEATLHEIC CHTYALHH Ha A3BIKE T€OMETPHH, HCCIIEN0BATH TTOCTPOEHHbIE
MOACIIN C HCTIONL30BAHHEM TEOMETPUYECKHX MOHATHH W TeopeM, anmnapara anreGpel,
PELATL MPaKTHHECKHE 3a1a41, CBA3AHHBIC C HAXOXK/ACHHEM EOMETPHUECKHX BEJTHUMH,
MMETL TIPEACTABICHNA 00 OCHOBHBIX 3TanaX pasBUTHS TE€OMETPHH KaK COCTABHOIN
4acTH (h)yHAAMEHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IJIAHUPOBAHUE

10 KJIACC

Ne
n/n

|
|
|
|

H.aﬂmeﬂosanue Pa3aesioB U1 TEM
NporpaMMel

Beenenue B crepeomerpuio

B3anmuoe pacnonoxenue npsaMeix B
[IPOCTpaHCTBE

IapannensHOCTH NPAMBIX M MIIOCKOCTEH B
MPOCTPaHCTBE

Tleprien AMKYISIPHOCTE NPSIMBIX 1

| IUIOCKOCTEH B NPOCTPAHCTBE

Yriel u paccTostHuA
MHororpansnku

BekTopel B npocTpancTBe

IToBTOpenue, 06o6uIeHNE M CHCTEMATH3AL M
3HAHWUN

KoanuecTBo yacos

|

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME |

Beero

23

25

16

12

102

Konrposbunie  IpakTuueckme

padoThI

‘ patoTsi
|

JJIEKTPOHHBIE

(ungposrie)
obpa3zoBaTe/ibHbIe

pecypchl




‘ Ne n/n

11 KJIACC

HanmenoBanue pasienos u rem
nporpaMmsl

AHanuTHYECKas TeOMeTpHs

ITorTopenne, obobeHne u
CHCTEMATH3AlUS 3HAHHIT

O6BEM MHOrOrpannmnka

Tena Bpanienus

IInoniaam moBepxHOCTH M OOBEMEL
KPYTIIBIX Tel

JIBukeHus

IloBTOpenue, 0600IIEHNE U
CHCTEMATH3aLlUs 3HAHMH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

| KosinaecTBO 4acos

Bceero

15

15

17
24

102

Konrposbhubie
padoThl

Ipakruyeckue |

paboTsl

J1eKTPpOHHDBIE
(undposrie)
obpazoBaTeibHbIe

pecypcnbl



NMOYPOUYHOE ITJIAHUPOBAHHWE

10 KJIACC
[
Ne
T
e eMa ypoka

OcHoBHble npaBuIa H300paKeHNs Ha
PHCYHKE IIOCKOCTH, NapajlieabHbIX
NIPSIMBIX (OTPE3KOB), CEPeHHEI OTPEe3Ka

[TonsTus ctepeomeTpun: TouKa, npsamas,
NJIOCKOCTh, MPOCTPaHCTBO. OCHOBHbIE
npaBHiIa U300 paKCHUs Ha PUCYHKE
IUIOCKOCTH, NapaJulebHbIX IPAMbBIX

[TonsaTHsA: nepecekanumecs IWIOCKOCTH,
riepeceKarolmecs mpamas 1 IIOCKOCTh;
NOJYTIPOCTPAHCTBO

ITonsTHa: nepecexkalmumecs MIOCKOCTH,
nepeceKanecs npsmMas U MIOCKOCTb;
MIOJTYTIPOCTPAHCTBO
MHoOrorpaHHuKy, n300pakeHne

MPOCTEHIINX MPOCTPAHCTBEHHBIX QuUryp,
HECYLIECTBYIOIMX 00BEKTOB
MHororpanHukH, uzo0paxeHue

NPOCTEHIINX NMPOCTPAHCTBEHHBIX QUIYD,
HECYIIECTBYIOIMX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBhIE
CJICACTBHS M3 HUX

| Kosin4uecTBO 4acoB

Bceero

KoHTpoabsHble
paboTsl

IlpakTHYeckue
padoTsl

JlaTa
HIyYeHHs

JIeKTPOHHBbIE
undgposbie
oOpasoBare/ibHbIE

pecypcebl



AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CJICJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TICPBBIC
cnenctBug U3 HUX. CrocoObl 3aanms
NPSIMBIX M TLIOCKOCTEH B IPOCTPAHCTBE.
O603Ha4eHus NPAMBIX M IIOCKOCTEN

N306paxenne cedeHni nupamunl, Kyda u
TIPHU3MBI, KOTOPBIE TIPOXOAT Yepes ux
p€bpa. M3obpaskenue nepeceyeHus
NOJIyYeHHBIX MIockocTeil. Packpammneanue
MOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMHU

N3006paxenne ceyeHui nupaMmnbl, Kyba u

NPU3Mbl, KOTOPBIE IPOXOAAT Yepe3 ux

| pEbpa. M306paxkeHue nepeceycHus

NIOJIYYEHHBIX IUIOCKOCTeH. Packpamunsanue
MOCTPOEHHBIX CEYEHMH PA3HBIMH LIBETAMH

N3o00paxenne cedeHuH mupaMuinl, Kyoa u
NPU3MBl, KOTOPBIE MPOXOAT Yepes3 uxX
pébpa. M3o6paxkenue nepeceuenus
TIOJTYYEHHBIX TUIOCKOCTeH. PackpanmBanue
MOCTPOEHHBIX CEUYEHNUI Pa3HbIMH 1IBETAMHU

M3o0paxenune ceuenuii nupamu/isl, kyoa u
NPU3MbI, KOTOPBIC TIPOXOJAT Yepe3 UX
pébpa. M306paskenne nepeceueHus
NOJIYYCHHBIX IIIOCKOCTEH. PackpammBanue
NOCTPOCHHBIX CEYEHHI Pa3HBIMM LIBETAMHU

MeToa cnenos s NoCTpoeHus ceyeHuil

MeToa cnenoB Ais NOCTPOSHUS CEYeHHH.
CpoiicTBa nepeceyeHmit NpsMbIX U




18

19

|

|
|

IJIOCKOCTEH

Meron cnenos s nocrpoenns ceueHmii.
CBoiicTBa nepecedeHnii mpsaMeIX 1
IUIOCKOCTE

[locTpoenne ceuenuii B mupamuse, Ky0e
1o TpéM To4kaM Ha pébpax. Cosnanune
BBIHOCHBIX YEPTEkKEH M 3aMHCh LLIArOB
IIOCTPOCHMUs

[loctpoenne ceyennii B mupamusie, kybe
o TPEM Toukam Ha pébpax. Cosznanne
BBIHOCHBIX YepTeKel M 3aIuch LIaros
NIOCTPOEHHUs

Iloctpoenue ceuennii B nupamunae, kybe
no TpéM ToukaM Ha pébpax. Coznanne
BBIHOCHbIX Y€PTEKCH H 3alHCh 11IaroB
NOCTPOEHUS
IocTpoenne ceuenuii B mupamu/e, Kyoe
110 TpéM Toukam Ha pébpax. Cos3nanue
BBIHOCHBIX YEPTEKEeH M 3aMUCh 1IATOB

NOCTPOCHHMSI

[TosTopenue nnannmerpun: Teopema o
NPONOpUHOHANEHAIX oTpe3kax. ITogobue
TPEYTOILHUKOB
[loBTopenne nuannmerpun: Teopema
Menenas. Pacyersl B ceuennsix Ha
BBIHOCHBIX YepTexax. UcTopus passuTus

TIIAHUMETPUM U CTEPEOMETPUH

Penrenne 3amay ¢ ucnonb3oBanuem
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TeopeMbl Menenas.

B3anmuoe pacnonoskenne npsamuix B
npoctpancTee. CKpenyBammmecs
npsivbie. TTpU3HAaKM cKpeuMBarommxcs
npsaMeIX. [lapannensueie npsameie B '
NPOCTPAHCTBE

Teopema o cymecTsoBanum u
C/IMHCTBEHHOCTH TPSIMOII TTapasLIeNIbHOI
AAHHOH TPSMO¥, NpoXosIeil Yepes ToUKy
MPOCTPAHCTBA M HE JieXKalled Ha qaHHOH
npsiMmoi. Jlemma o nmepeceuenun
NapauIeNbHBIX MPSAMBIX TUVIOCKOCTBIO

[TapannensHocTs Tpex npsimbix. Teopema o
TPEX MapajiesbHBIX NpaMbIX. Teopema o |
CKPEHIMBAIOLIMXCS MPAMBIX
[lapannensHoe npoexTnpoBanue. '
OcHoBHbIC CBOFICTBA NapaUIeILHOTO
NpoeKTUpOoBanus. M300pakeHne pasHbIX
(uryp B napamnensHoil npoekiym |
LlenTpansHas npoekuus. Yrosn ¢
COHAIpPaBJICHHBIMUA CTOPOHAMH. Yron
MEKIY NPSIMBIMH

3aja4M Ha JOKA3aTeIbCTBO H [
HCCIIE/I0BaHNE, CBA3aHHBIE C ‘
PacroioXKeHHEM NPAMBIX B IPOCTPAHCTBE
[TorsaTHA: MapannessHOCTS MpAMOH 1 ‘
TJIOCKOCTH B mipocTpaHcTee. [Tpusnak
NapanaelbHOCTH NPSIMOH U IUIOCKOCTH.,
CBoﬁcEa 11apasiebHOCTH NPSIMOH 1 |
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ITIOCKOCTH

I—‘EOMeTpH‘{eCKHG 3aa4uu Ha BbIYHCIICHHE N
JOKa3aTe/IbCTBO, CBA3AHHEIC C
NmapanjiejlbHOCTBIO TIPAMBIX M [JIOCKOCTEH
B IMTPOCTPAHCTBC

ITocTpoenne cevenus, MPOXOIAIIErO Yepes
JAHHYIO TIPAMYIO Ha YepTexe U
napasieIbHOTO JIpyro# npsmoi. Pacuér
OTHOIICHHUIA

[TapannenbHas npoeKims, MpHMEHEHHE
JUIS TOCTPOEHMS CeYeHHi Kyba u
napanienenunena. CBoiicTsa
napasiesienurena 1 NpH3Msl

[Tapamnensabie mwockocTh. Ipusnaku
napasieJIbHOCTH JIBYX IJIOCKOCTEH
Teopema o napamrensHOCTH U
COUHCTBEHHOCTH ILTIOCKOCTH, NPOXOASIIEH
4yepe3 TOUKY, He MPHHAJICKAIILYIO JaHHOH
IUIOCKOCTH M CJICACTBMS U3 Hee

CBoiicTBa mapasuienbHEIX IIOCKOCTEH: 0
napasiebHOCTH MPSAMBIX NMEPECeUeHHs
NPHU NEepecedeHny IBYX NapauienbHbIX
NIJIOCKOCTEHN TpeTher

CeolicTBa napasienbHbIX II0CKOCTEH: 00
0Tpe3Kax napajuiefbHbIX MPsAMBIX,
3aKJIIOYCHHBIX MEXKTY Mapauie/bHBIMA
TUIOCKOCTAMH; O IEPECEIEHHH TPAMOH C

ABYMs TTapaJUIe/IbHBIMH IIJIOCKOCTAMH
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NMEePICHANKYJIAPHOH K IIIOCKOCTH

ITosTopenue: Teopema ITudaropa na
TJIOCKOCTH

IToBTOpenue: TpuroHoMeTpHs
NPAMOYTOJILHOTO TPEYTrONbHUKA
CaoiicTBa Kyba U NpsiMOYTOJIEHOTO
napasuleienumne ia

Brraucnenue ainvn oTpeskos B kybe u
NpsAMOYTOJIEHOM TNapaJlie/enuieie

[lepnieHaAUKyIAPHOCTD NPAMO¥ 1
nnockoctH. [Tpusnak
NCPIEHIAMKYIAPHOCTH NPSIMOi U
IUIOCKOCTH

ITepnenAuKyasIpHOCTD NPSAMO# 1
ockocTH. ITpuznak

NIEPIEHAUKYISPHOCTH TIPSIMOH H
TIOCKOCTH

Teopema o cymecrBoBannm u
€AMHCTBCHHOCTH NPAMOH, NPOX0aAIIeH
4epes TOUKY IMPOCTPaHCTBA U

ITnockoctn u NMEpreHANKYIAPHBIC HM
NMpAMbIE B MHOTOTPaHHHKaX

IInockocTH ¥ MepreHANKYIAPHBIE UM

NpsiMbIE B MHOTOI'PaHHHKaX

[Tepnenaukynsip 1 HAKJIOHHAS.

ITocTpoenue nepneHANKyIspa N3 TOYKH Ha

IpSIMYIO
Ilepnenaukynsip 1 HaKJIOHHAS.
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ITocTpoenne neprnenauKkyspa n3 TOYKH Ha
IPSMYIO

Teopema o Tpéx neprnenankynspax
(npsimast u obpaTHas)

Teopema o Tpéx neprienankyspax
(mpsimast u obpatHas)

VTos MeX1y CKPenMBaomMMnucs
NIPSAMBIMA

IlowcK nepren AMKYIAPHBIX MPAMBIX ¢
MOMOLUBIO TEPIEeHANKYISPHBIX
TLIOCKOCTEH

OpToronansHoe NpoeKTHpOBaHUE

IocTpoenne cevennit kyba, npusMbl,
MPABHIILHOH MUPAMHIBI C TOMOLIBI)
OPTOTOHAJILHOH MPOEKIUK
[MocTpoenne ceuenuii kyda, npu3MBbL,
IPaBHIILHOM MUPAMHIEI C IIOMOIIbIO
OPTOrOHAJIBHOI MPOEKIMU
CHvMMeTpHs B IPOCTpaHCTBE
OTHOCHTEJIHO MJI0CKOCTH. ITnockocTr
CHMMETPHH B MHOFOTpaHHHKAX

Ilpusnak neprenIuKynApHOCTH NPSAMOH U
MIIOCKOCTH KaK CJIEICTBHE CHMMETPHH

[paBusbHble MHOTOrpaHHuKM. Pacuét
PaccTOsHUH OT TOYKH JI0 IJIOCKOCTH
IpasunbHble MHOTOrpanHnKK. PacyéT
paccTosiHUH OT TOYKH JIO IJIOCKOCTH

Croco0s1 OMyCTHTD NEpIeHANKYASPbI:




| CUMMETPHS, CABHT TOUKH 10
napauienbHON NpsMoii
Casur no HenapamiensHoi NpsaMoi,
U3MEHEHHUE PACCTOSAHHH

KonTponsnas pabora "Bsanmuoe
PAacIoNIoKEHHE NMPAMBIX H TIOCKOCTEH B

npocTpaHcTee"

[oBTOpeHue: yron Mexiy npamMbIMHU Ha
} IUTOCKOCTH, TPUTOHOMETPHS B

NPOM3BOJILHOM TPEYTOJIbHHUKE, TEOpEMa
‘ KOCHUHYCOB

. IloBTopenue: yron mexiy
CKPEILMBAIOILMMHCS MPSIMBIMU B
IIPOCTPAHCTBE
FCOMeT‘pH‘{CCKHE METO/1bI BBIYHCIIEHHA
Yriia Mexay NpsAMbIMH B MHOTOTPaHHHMKAX
HByrpanneiii yron. CBOHCTBO TMHEITHBIX
YIJIOB IBYIPaHHOTO yIiia
[epnenaukymnspusie niaockoctn. CoiicTea
B3aMMHO IIEPIIEHANKYJISIPHBIX [I0CKOCTEH
[Ipu3Hak nepneHuKynspHOCTH
IUIOCKOCTEH; TeopeMa O NMpsiMoi
NepeceyeHns! ABYX TUIOCKOCTeH
NEPICHANKYIAPHBIX TPETheH III0CKOCTH
[IpsimoyronsHbiii napanienenunesn; Ky6;
M3MEPCHHMs, CBOMCTBA NPSAMOYTOIBLHOTO
napajjienenuneaa

Teopema o muaroHanu npsiMoOyroJILHOTO

|

|
|
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napajulenenuieja 1 CJlae/ICTBHE H3 Heé

CrepeomeTpryeckue U NpUKIagHble
3a[1a4M, CBA3aHHBIC CO B3aMMHBIM
PAacIiQJIOKEHUEM NPAMBIX H TUIOCKOCTH

IloBTOpenme: ckpemmBaomMecs npsmeie,
napajulesibHbIe IUIOCKOCTH B CTAHJAPTHBIX |
MHOI'OrpaHHUKaX

Ilapa napannensHbIX I0CKOCTEH Ha
CKPCIIMBAKOIIMXCS IPIMBIX, PACCTOSHHE
MEXIly CKPELIMBAIOIMMHUCS MPSIMBIMU B
NPOCTBIX CHTYAIIUAX

Pacctosnue ot Toukn 0 IINTOCKOCTH,
pacCTossHHue OT ﬂpHMOﬁ J0 TUTOCKOCTH

Berancnenne paccrosanii Mexiry |
CKPCLMBAIOLIMMHCS NPAMBIMH C
MOMOIIBIO MEPTIEHANKYISPHON MI0CKOCTH ‘

Tpéxrpannslii yrou, HepaBeHCTBA IS
TpexrpaHHbIX yrios. Teopema ITudaropa, ‘
TEOPEMbI KOCHHYCOB M CHHYCOB IS

TPEXTPAHHOrO yIJjia ‘

OnemeHThl chepHuecKoil reoMeTpHH: ‘
reo/Ie3HYeCcKHe JIMHUM Ha 3eMie

Perienne NpakTHYECKUX M IPHKIANHBIX |
3aja4
Cucremarnsanms sHanmii "Muororpanuuk |
M €ro 3J1eMeHTH!"

[vpamuna. Buae: nupamu, TMpapnnswast
nupamMuia I
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[Ipusma. Ilpsmast n HAKIIOHHAS IPU3MBI.
ITpaBunbHas npusma
Ipsimoii mapannenennnen,
NPSIMOYTOJILHBIH Napaniesienunes, Kyo
Brmykiieie MHOTorpannuku. Teopema
Ditnepa
Berinykiisie MHOrorpanunku. Teopema
Ditnepa. IlpaBuiibHbIe ¥ TIONYNIPaBHITEHBIC

MHOTOTPAHHHUKH

Kourponsnas pabora "Muororpannukn”

ITonsiTHe BekTOpa Ha MJIOCKOCTH U B
NMPOCTPAHCTBE
CymMma BeKTopoB
PasHocTe BekTOpOB

IlpaBuno napamienenunesa

YMHOXEHHE BEKTOpa Ha YHCII0

Pasnoxenne BexTopa 1o Gasucy Tpéx
BEKTOPOB, HE JIe/KaILMX B OIHOMN
ILIOCKOCTH

CxasipHOE MpOH3Be/IeHHE

Beruncnenue yria mMexy BeKTopamu B
IIPOCTPAHCTBE

IIpocrefimme 3amaun ¢ BekTopamu
IIpocTeiimme 3a1aum ¢ BeKTOpamMu

IIpocTeitmme 3aiaun ¢ BeKTOpamMu

' Kontponsnas pabota no teme "Bektops!"




198 O06o06uIeHne ¥ cucTEMaTH3alMA 3HAHMI
| 99 O0001eHre ¥ cHCTeMaTH3alus 3HAHHI
i 100 ] _Oi_io@_ucrme M CHCTEMATH3a1Hsi mgmm‘/i
101 HTorosas KoHTponbHAs paGoTa

102 O60061enne u cHCTeMaTH3aLMs 3HAHMIA

OBLLEE KOJIMYECTBO YACOB I10
MPOTPAMME

102




11 KJIACC

Ne n/m ‘ Tema ypoka

10

11

[TosTopenne Temel "Koopannate! BexkTopa

Ha TUIOCKOCTH U B IPOCTPaHCTBE"
[TosTopenne Temsbl "CramsipHoe
IPOM3BEJIEHHE BEKTOPOB"
[ToBTopenne Temp! "Borunciienne yria
MEK/1y BEKTOPAMM B IIPOCTPAHCTBE"

[TosTOpenne Temel "YpaBHeHHE NPAMON,

IpOXOJdAlIe yepes ABe TOUKH"
VYpaBHeHuUE MIOCKOCTH, HOPMAJTh,
YPaBHEHHE IIJIOCKOCTH B OTpPE3Kax

YpaBHeHHe NJIOCKOCTH, HOpMAJlb,
YPa4BHEHHE IIJIOCKOCTH B OTPE3Kax

Bexropnoe npoussenenue. 105 nem co
ons poycoenus neoazoza Bacunus
Anexcanoposuua Cyxomaunckozo

JlvneiiHple HepaBeHCTBA, IMHEHHOE
NpOrpaMMHpPOBaHHE

JInneiiHble HepaBEHCTBA, IMHENHHOE
IIPOrpaMMHPOBaHUE

AHaJTMTHYECKME METO/IBI Pacyéra yria
MEXIY HNPAMBIMH B MHOTOIPaHHHMKAX

AHAJTMTHYECKNE METO/IBI pacyéra yria

| KosmmyecTBo yacos

Bceero

—

T
KonTtposbubie
padoThl

Ilpakrunueckne
padoTsl

3JIeKTPOHHbIE

Jlata uuppoBbIe
u3y4denuss  obpaszoBaresibHbIe
pecypcebl
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TIOCKOCTH B KOOp/IMHATax

MEKY IUIOCKOCTSAMH B MHOIOTPaHHHKAX
DopMya pacCTOSAHHUS OT TOUKH [0
Haxosxnenue paccrosumii ot Toukm 110
IUTOCKOCTH B Kybe

Haxoxnenue pacctosnnii ot Touku 10
MAOCKOCTH B MTPABUIILHON NUPaMHUJIE

Pemenue 3amau no teme "AHanuTHueckas

reometpus”

Ceuenus MHOTOIpaHHUKOB: CTAHJAPTHBIE

MHOTOTPaHHUKH

Ceuenns MHOTOIPaHHHUKOB: METO/1 CIIE/I0B

CeueHusi MHOTOTPAHHUKOB: CTaHIAPTHBIE

IUIOCKOCTH, TI€PECEYCHHS NTPAMBIX U
MJIOCKOCTEH

Hapa_lmenbﬂme IIPAMBIC M TJIOCKOCTH:
[apajuleJIbHbIE CEYCHMs

Hapam:enbm,le IIPAMBIE H TLITIOCKOCTH:
Pacy€T OTHOIIECHHUH

[TapannensbHble NpsiIMBIE M IJIOCKOCTH:
YTJIbl MEXKIY CKPELIHBAK LITHMHUCS
IPAMBIMH

[lepnennkynsipabie NpsMbIE U
IJIOCKOCTH: CTAHApPTHbIE Naphl
HEPTIEH UK YJISPHBIX IIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOIPaHHHKOB
[leprnienaukysipHbIe NPAMBIE M
IIOCKOCTH: TEOpeMa o Tpex
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Kyba; 0 TpuceKkIuu yria

NEepPNeHINKYIsIpax
IleprienanKyasipHBIe IPsAMBIE U
TUTOCKOCTHU: BLIYUCIICHHS JUIUH B
MHOTOIPaHHUAKAX
IToBTOpenwue: romanm
MHOTO0YTO/ILHUKOB, OPMYJIbI [1Is
TIouaaeH, coobpaxenns nogooms

IToBTopenne: ruomanu
MHOTOYTOJILHHKOB, JOPMYIIbI /1714
niomajei, coodpakeHus 1moaooms

IToBTOpenue: niomanm
MHOI'0YTOJIbHUKOB, (DOPMYJIbI IJIsi
IIoIazeH, coodpakeHus noa0oms
[Lronianmn ceyeHnit MHOTOTPAHHUKOB:
NI0Maan MOBEPXHOCTEH, pa3pe3anus Ha

4acTH, cooOpakeHus mogoous

[Inonaan ceyeHnit MHOTOTPaHHHUKOB!

IJIOLIA/IM IIOBEPXHOCTEH, paspe3anns Ha
YacTH, cooOpakeHus mogoodums
KonTponsnas pabora "l[loBropenmue:
MHOrOTPaHHUKH, CEYEHHS
MHOTOIPAHHHKOB"

O61Bém Tena. OGbEM MPAMOYTOJIBLHOTO
napasuiesnenumne/a

3anaum 06 ynBoeHnH Kyba, 0 KBajpaType

CTepeomeTquecrme 3allavuM, CBA3AHHEIE C

00BEMOM NIPSAMOYTOJILHOTO




napasnenenunena
ITpuknagneie 3agaun, CBA3aHHBIE C i
BBIYMCIICHHEM 00BEMA NPAMOYTOJIBHOTO |
napaiesnenurnesa

O06BEM npsAMOi TpU3MBI :
Crepeomerpytieckne 3a1aum, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB MPSIMOIT IIPH3MBI

[puknagnble 3a1a9n, CBA3aHHBIE C
00BEMOM NTPAMOI NPU3MBI
Brraucienne 065EMOB TeN ¢ HOMOIIBIO
onpeneséHHoro unterpana. O6uém
HaKJIOHHON MPU3MBI |
Berauncnenne 065EMOB Tel ¢ TOMOIIBIO
ornpenenénHoro unterpaia. Ooném
MUPAMHU/IbI

@opmyna o6béMa nupamusisl. OTHOLICHHE
00BbeMOB TUpamMu ¢ OOLIMM yTIoM
@opmyna 06béma nupamuasl. OTHOMICHNE |
00BEMOB IIHPaMAJ ¢ 0GIIMM YTIIOM
Crepeomerpuieckie 3a1aus, CBA3aHHBIE C |
00bEMaMH HAKITOHHOM TIpu3MEL Jens ‘
poccuitckou nayku. 300-remue co
eépemenu ocnoeanua Poccuiickoi
Axademuu nayx (1724) 8 pespana

CTC}'JISOMCT]JH'—ICCKHC 3a/lav, CBA3aHHEIC C ’

00BEMaMH TUpaMuIbI
[Tpukiaansie 3anaun o teme "OOBEMBI |
Ten", CBA3AHHBIC C 00bEMOM HAKIOHHOI |
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[IPHU3MBbI

[Tpuknaansie 3ana4m no teme "O0bEMBI
Ten", CBA3aHHBIC C 00BEMOM ITUPaMHU/IbI

[Tpumenenne 06bEMoB. Briuncnenve
paccTosHUA J10 MI0CKOCTH
Koutponbnas pabota "O6béM
MHOTOTpaHHUKA"

[nmuHapuyeckas noBepxHoCTS,
obpasyroniye HWIMHIPHYECKOH

IMOBEPXHOCTH

mmnap. Tlpsimoii KpyroBoit muIHHAp.
ITnomans NoBepXHOCTH HUIHHIPA
Konnueckas noBepXHOCTh, 00pasyoume
KOHMYeCKo# 1nosepxHocti. Konye
Ceyenne KOHYcCa INIOCKOCTEIO,
MapasyulebHOMN MJI0CKOCTH OCHOBAHMS
Vceuénnsrnii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB
ITnonaze 6OKOBOM NOBEPXHOCTH U
MIOJTHOI TOBEPXHOCTH KOHYCa
ITnomanas 6OKOBOM MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHyecKue 3aa4y Ha
J0Ka3aTeNnbCTBO M BbIYHCIECHHE,

MOCTPOCHHUEM CedyeHHuH HHUITHHpa, KOHYCa

CrepeoMeTpHUECKHE 3a1a4H Ha
JI0KA3aTeJIbCTBO M BBIYHCIICHUE,
MIOCTPOEHHUEM CeUeHHI IUIHHIIPa, KOHyca
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anKHa,E[HBIe 3a/a4H, CBA3AHHLIC C
HHWIHHAPOM

[lpuknagneie 3agayuu, CBA3AHHBIE C
LHIAMHAPOM

Cdepa u map

[TepeceucHue cepsl u rapa ¢
wiockocTeio. Kacanue mapa u cepsl

| 1ockocThio. Bua u n3odpaxenue mapa

[Tepecedenne cdepsl 1 mapa c
mockocTeio. Kacanne mapa u cepel

| nmockocTh0. Bua u nzobpaxkenue uapa

cdepoil ¥ mapom

Vpasuenne chepol. [Tnomans chepsl 1 eé
yacTeH

CyummeTpus cepei u wapa

CrepeomeTpHyecKHe 3a/1a4H Ha
JI0Ka3aTeJIbCTBO M BHIYUCIICHHE,
CBsI3aHHBIE CO chepoii 1 1mapom,
IIOCTPOCHHEM HX CEUEHHH ILUIOCKOCTBIO

CrepeomeTpuyeckue 3a/1a4yy Ha
JIOKA3aTeNCTBO H BEIMHCIICHHE,
CBs3aHHBIE cO chepoit U mapom, |
TIOCTPOEHHUEM WX CEYEHHH IITOCKOCTHIO

ITpuknagHeie 331a4H, CBA3aHHbIE CO

- — 1

TToBTOpEeHME: OKPYKHOCTH Ha MJIOCKOCTH,
BBIYHMCJIEHUS B OKPY/KHOCTH, CTaHIapTHbBIE
nojobus

— 1

Paznuunbie koMOMHALMM TeJ BpAILEHHA H !

P
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! MHOIOrpaHHHKOB —‘

3anaumn no teme "Tena u noBepxHOCTH
BpaieHus"

1 e

3anauum no teme "Tena u noBepxHOCTH

BpauicHus"
Pemenue 3anayd no teme "Tena u
MOBEPXHOCTH BpanieHus"

O6bém umnnnapa. Teopema 06 oObEMe

IpAMOTO LIMTHHIpa

Brruncnenne 06bEMOB T ¢ MOMOLIBIO
ompenenéHHoro uurerpaia. Ooném
KOHYca

[Tnomann 6oxoBO# M NOAHOI
IIOBEPXHOCTH KOHYCa

CrepeomeTputieckne 3a1a4u, CBA3aHHbIC C

BBIUHMCIIEHHEM 00BEMOB IIMITHHIpA,

KOHYca

IIpuknannsie 3anaun no teme "OOBLEMBI 1
IJIOINA/IM MOBEPXHOCTEH Ten"

O6ném mapa 1 mapoBoro cekropa.
Teopema 06 06véme mapa. Inomans
cepsr. CTepeoMeTpuuecKme 3a1auH,
CBSI3aHHBIC C BHIYHCIICHHEM 00BEMOB
1apa, IapoBoro cErMeHTa U IapoBoro
cexTopa
[Ipuknaansie 3aga4n 1o teme "OO0LEMBI
Ten", CBA3aHHBIe ¢ 00BEMOM Mapa u
031610 chepbl. COOTHOLICHMS MEXKILY
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cdepa Dibiepa

[UI0U1aIAMH TTOBEPXHOCTEH B 00BEMaMHu
M0A0OHBIX TeJ

[TonoGHbIie TEea B MpoCTpaHCTBE.
Hsmenenne o0bEéMa npu nogodmun.
CrepeoMeTpUYEeCKHE 3a/1a4H, CBSI3aHHbIC C
BBIYMCIIEHHMEM 00BEMOB Tell U TUIoIazei
MOBEPXHOCTEN

Konrponshnas pabora "llnomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBLIX TEm"

Herxenus npoctpancTea. Otobpakenns.
JBikeHus ¥ paBeHcTBO huryp. Obume
CBOMCTBA JIBUKEHHI

Buab! aABvkeHHH: napauiesbHbIN
[IEpeHOC, LIEHTPalIbHAs CHMMETPHS,
3epKajibHas CHMMETPHS, TIOBOPOT BOKPYT
MpAMOoi

ITpeoGpazoBanus nomgobus. ﬂb.HMEU{ "

FEOMETPH‘{CCKHC 3a1a41 HAa MPUMCHCHHE
JIBHIKCHHA

FGOMeTpH‘leCKHG 3a1a41 Ha TPHMEHCHHE

JABHIKCHUA

O6o6wmaroniee nosropenne 11 mousTit u
METOJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3alMs 3HAHUI:
"IlapannensHOCTE NPSMBIX M TIOCKOCTEH
B IpocTpaHcTee”

Ob6obmaroniee nopTopenne 11 noHATHI B
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METONOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMsl 3HAHUH:
"BekTops! B npocTpancTee” {
Obobmaroniee nosropenne 11 noHsATHIA K
METO/I0B Kypca reomeTpuun 10-11

KJIaCCOB, CHCTEMAaTH3aLUs 3HAHMIM:
"BexTopsl B npocTpaHcTae”

Oobobaroniee nosropenne 11 moHATHI B
MeTO/I0B Kypca reomeTpun 10-11

KJI4CCOB, CHCTEMATH3aLMsA 3HAHWH:

"O6beM MHOTOTpaHHHUKA"

Obobmatoniee nopropenne 11 noHsTHIA N
MeTO/10B Kypca reomerpun 1011
KJIaCCOB, CHCTEMATH3alINs 3HAHMIA:
"O6beM MHOTOrpaHHuka"

O6o6uaroniee nosropenne 11 noHsTuit m |
METOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allusl 3HAHHH:
"TInomany noBEpXHOCTH H 0O BEMBI
Kpyribix ten"

Ooo0maromiee mosropenue 11 nmoustuii n
MeTO/10B Kypca reometpum 10-11
KJIaCCOB, CHCTEMATH3ALIMS 3HAHMIA:
"I11o1maa¢ NOBEPXHOCTH U 00BEMBI
Kpyriibix Ten"

O6obwaromiee nosropenue 11 nonatuit u
METOI0B Kypca reometpun 10-11 !
KJIACCOB, CHCTEMAaTH3allMs 3HAHMIA:

"I1nomany MOBEPXHOCTH U 0OBEMBI
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Kpyribix ten"

Utorosas koHTpoJibHAs paboTa

IToBTOpeHne, 0600LICHHE H

HcTtopus pasBuTHS CTEPEOMETPHHU KaK
HAYKH ¥ e€ poJib B Pa3BUTHH
COBPEMCHHBIX HHIKCHEPHBIX H
KOMIILIOTEPHBIX TEXHOJIOTHH

HUcTopus pasBuTHs CTEPEOMETPHH KAK
HAYKH H ¢€ poJib B pa3sBUTHH
COBpPEMEHHBIX MHIKEHEPHEIX U
KOMITLIOTEPHBIX TEXHOJIOTHH

HcTopus pasBUTHS CTCPECOMETPHH KaK
HayKH U e€ poJib B Pa3BUTHH
COBPEMEHHbBIX HHKEHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Hctopus pasBUTHS CTEPEOMETPHH KaK
HAYKM M e€ poJib B Pa3BUTHH
COBPEMCHHBIX HH/KCHEPHBIX H
KOMIILIOTEPHBIX TEXHOJIOTHIA

Hcropusi pasBUTHS CTCPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMCHHBIX HHKCHCPHBIX H
KOMIIBKOTEPHBIX TEeXHOJIOTHI

Uctopusi pa3BUTHS CTEPEOMETPHH KaK
HAYKH M €€ POJTb B Pa3BUTHH
COBPEMCHHBIX HH}KCHCPHBIX H

KOMIIBOTEPHBIX TEXHOJIOTHi




Hc*ropua Pa3sBUTHS CTEPEOMETPHH Kak
HAayKH ¥ e€ POJIb B Pa3BUTHH
COBPEMCHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOIHiH
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