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MNOACHUTEJIBHASA 3AIINCKA

l'eomerpust sBIsIeTcss OAHUM W3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaK Kak 00eCIeynBacT BO3MOKHOCTh H3y4YCHHUS JUCIUIUINH €CTECTBCHHO-HAyYHOU
HAIPABJICHHOCTH M TMPEIMETOB T'yMaHUTAPHOIO IUKIA. [10CKOJIBKY JIOrHYECKOE MBIILICHHE,
dbopMupyeMoe TpH H3YyYCHUH OOYUYAIOMIUMHUCS TOHATHHHBIX OCHOB T'€OMETPHH, IpPH
JI0OKa3aTeJIbCTBE TEOPEM M IMOCTPOCHUM LENOYKHU JIOTMYECKUX YTBEP)KICHHU IpU PELICHUH
TCOMETPUYCCKUX 3aJiad, YMCHHE BBIJIBUTaTh W OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]la4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YaCTHOCTH (PH3MUECKUX
3a1ad.

Lenb ocBoeHus mporpamMMbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE —
pa3BUTHE WHIMBHIYaJbHBIX CIIOCOOHOCTEH OOYYarOIIMXCS TP HU3yYECHHUH TEOMETPUH, Kak
COCTABJISIIONLICH MpeaIMEeTHON oOnacth «MaremaTka W WH(POpPMATHKa» dYepe3 oOecleUcHHe
BO3MOXXHOCTH TPUOOPETEHHsI M HCIIOIB30BaHUS Oojiee TIIyOOKHMX T€OMETPHUYECKUX 3HAHUU U
NEHCTBUH, CIeM(PUUHBIX T€OMETPUH, ¥ HEOOXOIUMBIX IS YCHEIIHOTO MPOPECCHOHATHHOTO
00pa3oBaHUsl, CBA3aHHOTO C MCIIOJIb30BAHHEM MAaTeMaTHKH.

[IpuopuTeTHRIMHU 3a/la4aMU Kypca T€OMETPUU Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIFOIIUMU
" yCWJIMBAIOIIUMHU KYypC 0a30B0r0 YPOBHS, ABJIAKOTCA:

paclIMpeHue IpEeACTaBICHUS O TE€OMETPUM Kak YacTH MHPOBOM KYJIBTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMHpOBaHHE TPEACTABICHUS O TIPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTEMAaTHYCCKUX  MOIACIIAX, IIO3BOJIAKOIINX  OIIMCHIBATH u HN3y4aTb PpPa3HBIC  ABJICHUA
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHIHOTO ammapara mo paszaeny «CtepeoMeTpus» y4eOHOro
Kypca reOMeTpuH;

(dbopMHpOBaHUE YMEHHUSI BJIaJIETh OCHOBHBIMH MOHATHSMHU O TPOCTPAHCTBEHHBIX (DUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GopMyn M yMEHHE UX NPUMEHSATh, YMEHUS
A0Ka3bIBaTh TCOPCMbI U HAXOJAUTh HCCTAHAAPTHLIC CIIOCOOBI pelicHuAd 3a1a4,

dbopMHUpOBaHKE YMEHHsI pPACclO3HABaTh Ha YEpTEXKaxX, MOJCISIX M B PEaTbHOM MHUPE
MHOTOTPAaHHHMKH U TeJla BpaIlleHUs, KOHCTPYUPOBATh T€OMETPUUYCCKHIE MOJICIIH;

dopMupoBaHue ITIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTHYECKOTO IIOCTPOEHUS
MaTeMaTHUYECKUX TEeOpHuil, (OpMUpOBaHME NOHMMAHHUS POJM AKCHUOMATHKU IpPHU IMPOBENECHUU
pacCyXIACHHUI;

dopMHupoBaHHE YMEHMs BIaJeTh METOJAMH JI0Ka3aTeNbCTB M AJITOPUTMOB PpELICHUS,
YMEHHUSI MX [PUMEHATh, IPOBOJIUTH JIOKA3aTEIbHbIE PACCY)KJIEHUS B XOAE pELICHUs
CTEPEOMETPUYECKUX 33Jad M 3aJa4 C [PaKTHYECKHM CoJepKaHHeM, (HOpMUpPOBaHHE
IpEICTaBICHUs O HEOoOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMAaTUKH B IIPOBEJEHUH I€YKTUBHBIX PACCYXICHU;

pa3sBUTHE M COBEPILIEHCTBOBAHUE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuaroluxcs, I[03HABAaTEIbHON aKTUBHOCTH, MCCIEI0BAaTEIbCKUX YMEHHUH, KPUTUYHOCTU
MBILLUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI€OMETPUU: YMEHUS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX IOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYAIUSX W MPH U3YYCHUH JAPYTHX yYEOHBIX MPEIMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJCIMPOBAHUS pEAJbHBIX CHUTYyallUi, HMCCIENOBaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMU cOJEpXKAaTeIbHBIMM JUHUAMHU yueOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABistOTCA: «IIpsMble M IUIOCKOCTH B IpOCTpaHCTBE», «MHororpaHHukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BHXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHATUSIMU,
pelieBaHTHBIMH T€OMETPUU Ha yriayOnéHHOM ypoBHe oOydyeHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJAEpXaTeNbHbIM JIMHUSIM Y4eOHOro Kypca, a (OpMUPOBAHUE IOTUYECKUX YMEHUU
pacmpenensercd He TOJbKO II0 COJAEP)KAaTEIbHBIM JIMHUSAM, HO W IO TrojaM oOOy4YeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
OenepanbHO paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofaM o0y4YeHus, CTPYKTypHUPOBAHO
TakUM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, IPHUHLUIIMAIBHBIM BOIpOcaM oOydaroluecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MNOHATUSAMHM W HABBIKAMHU TIOCJIENIOBATEIIbHO M IOCTYIATENbHO, C COOJIIOJIGHHEM MpPUHIHUIIA
PEEMCTBEHHOCTH, a HOBBIE 3HAHHA BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHX
NpeICTaBICHUN O0yJYaIOMIMXCsl, pacupsist ¥ yriyomsist e€, oOpa3ys MpoYHbIE MHOXKECTBEHHBIC
CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus s nuddepeHnuanuu  00ydeHHs, TOCTPOCHHUS HHAWBUYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, O0O0ecleyuTh YriayOnE€HHOE H3y4yeHHE TEOMETPHH  Kak
cocraBJsitollell yueOHoro npeamera «MartemaTukay;

[OJMOTOBUTh OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyUEHUsT MaTeMAaTUKH ¢ Y4ETOM BbIOOpa
Oynyuieii mpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXIY OOIMM M MpodecCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wmzyuenme yueOHOro kypca «['eomerpusi» Ha yriayOonéHHOM ypoBHe oTBomutcst 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiracce — 102 yaca (3 yaca B Heneno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBO. IlonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3aumHOe pacrnosnokeHue ImpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUICIbHbIE U
CKpeluBaroIuecs npsamele. [IpuzHaku ckpemuparomuxcs npsmsix. [lapamiensHocTs NpsAMBIX 1
IJIOCKOCTEW B IIPOCTPAHCTBE: MAPAJUICIIBbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh MNPAMOM M IDIOCKOCTH. [lapamuienbHOE W LEHTpaJIbHOE
IPOEKTUPOBaHUE, n300paxkeHue (Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHMSL.
N300paxkenue Gpuryp B napauiesibHOM NPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAY NPSAMBIMH B IPOCTPAHCTBE. [lapajuiebHOCTB IIJIOCKOCTEM: IapajuleibHbIE IIJIOCKOCTH,
CBOICTBa NapajuienbHbIX II0cKocTel. [Ipocrelimue npocTpaHcTBEHHbIE (GUTYPBI HA JIOCKOCTH:
TETpadAp, NapAJUICIICIIUIIE], TIOCTPOCHUE CEYEHU M.

[lepieHOUKYJIApDHOCTh NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJSAPHBIE IpPAMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapaUIEIbHBIE M MNEPHEHIUKYJSIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHAUKYISAPHOCTH NPSAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPHEHANKYIISIPHON INIOCKOCTH.
OproroHanbHOe NpoeKTupoBaHue. llepneHaAuKyIsp U HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKU MO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, HPOEKIMs (UIYpbl Ha IUIOCKOCTb.
[IepnieHAUKYIAPHOCTH IJIOCKOCTEN: NMPU3HAK MEPIIEHAUKYIIIPHOCTH IBYX IIIOCKOCTEN. Teopema
0 TPEX MEPIECHAUKYIApaX.

VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN yTroJI, JMHEHHBIN
yroJl JIBYIpPaHHOro yria. TpéxrpaHHbli M MHOrOrpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yrija. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUUISl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHukoB, pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yrosnbHas npusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mel. [lapamnenenunen,
IIPSAMOYIOJIBHBIM [MapajuleNieluIel W ero cBoucrBa. Kparwaiilime mIyTH Ha ITOBEPXHOCTH
MHororpanHuka. Teopema Oiunepa. IlpoctpanctBennas teopema Iludaropa. I[Mupamupa: n-
yrojibHasi NUpaMuia, IpaBUiIbHasg U yceu€HHas nupamubl. CBoiicTBa pédep U OOKOBBIX I'paHei
IIPaBWIBHON nupaMuisl. [IpaBuiibHBIE MHOTOTpaHHUKHU: IpaBWIIbHAS IpHU3Ma M IPAaBHJIbHAS
nupammia, MpaBuiIbHAs TPEYrojabHas MUpaMUIa U IPaBUIBHBIA TeTpasap, KyO0. [IpencraBnenue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTa3Ip, TOACKA3AP U HKOCAIP.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, 1uaroHanu, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTU M IIOJHOM IIOBEPXHOCTH MNPSMOM MNPU3MBI, ILIOLIAAb OCHOBAaHW, Teopema o
OOKOBOH IMOBEPXHOCTH NPSIMON Mpu3Mbl. [lnomane OOKOBON IMOBEPXHOCTH M IMOBEPXHOCTHU
IIPaBUIIbHOM MUPAMHJIBI, TEOPEMA O ILIOIIAANA YCEUEHHOW TUPAMU/IBI.

CumMeTrpust B IPOCTPAHCTBE. ODJIEMEHTHI CUMMETPUM IPABUJIBHBIX MHOTOTPAHHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOTIOTPAHHUKE: CUMMETpPHUs MapajuleNIeNANe]a, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIILHON TUPAMUBI.

BekTopbl M KOOPAMHATEI B IPOCTPAHCTBE

[TonsiTHs: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpAaBICHHBIE W IPOTUBOIIOJIOXKHO HaIIPAaBJICHHbIE BEKTOpHL. PaBeHCTBO



BEKTOPOB. JIeficTBHUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwucio. CBoicTBa cioxxeHus BeKTopoB. CBoiicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHsaTue KomiutaHapHble BeKTOphbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenumnena. Teopema O pa3lnOKEHHH BEKTOpa MO TPEM
HEKOMIUTaHApHBIM  BekTopaMm. lIpsMoyronbHas cucremMa KOOpAWUHAT B  MPOCTPAHCTBE.
Koopaunater Bektopa. CBs3b MEXIy KOOpAWHATAMHM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI
Mexly BekTopamu. CKajnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpalieHus

[lonaTns: UMIMHApPUYECKAs TOBEPXHOCTh, KOHWYECKAs IIOBEPXHOCTh, CQepuueckas
IIOBEPXHOCTh, OOpa3zyrolue noBepxHocTed. Tena BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYyC, chepa, map. Bzaumnoe pacrnonoxenue cdepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K
cdepe. M300pakeHne Ten BpaleHus Ha IIOCKOCTU. Pa3BépTka mumHapa u konyca. CuMMeTpus
cteps! 1 mapa.

O6Bém. OcHoBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napauenenunena U cueacrsus u3 He€. OO0bEM NpsAMOM M HAKIOHHON NPU3MBI, LUIMHIPA,
nupamMuibl ¥ KoHyca. O6bEM 1mapa 1 apoBOro CErMEeHTa.

KomOunanmu Tenm BpamieHHUss W MHOTOTpaHHUKOB. [lpu3ma, BmmcaHHash B IMITHMHID,
onucaHHasg Okojo mwimHApa. [lepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKOCThIO. [IoHATHE MHOTOIpaHHHKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BOMCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAIICHHUS.

[Inomans MOBEPXHOCTH HMIMHIpPA, KOHYyca, miomans cepel u e€ vacteil. [lomoOue B
npoctpadctBe.  OtTHomeHue 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYp.
[IpeoOpa3oBanue nonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoeHne cedeHWH MHOTOIPAaHHMKOB H TEJ BPAUICHUSA: CEUYCHHS LWIMHAPA
(mapaymienbHO M TEPIEHIUKYISIPHO OCH), CEYeHUs1 KOHyca (mapajuiebHble OCHOBAaHUIO U
IPOXOJALINE Yepe3 BEepIINHY), CEYEHMs IIapa, METOAbI IIOCTPOEHUS CEYEHMH: METOJ CIIEIOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IEPEHOCA CEeKYILEell MITOCKOCTH.

BeKkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepanun Hall BEKTOpaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOKeHHs. IIpsMoyronbHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH
peIIeHIH TEOMETPUIECKUX 3a/1ad.

JIBUKeHHUS B IPOCTPAHCTBE

JBwxenust npocrpancTBa. OtoOpakeHus. J[BuxkeHus u paseHcTBO Quryp. OOmme
CBOWCTBa JABIKEHMH. BuIbpl NBUKEHUI: NapasieNbHBIA MEPEHOC, LEHTpPalbHAs CUMMETPHUS,
3epKaibHasi CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus nmogodust. [Ipsimast u cdepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaikianckoe BocIMTAHME:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOr0 OOIIeCTBa, MPEACTABIEHHWE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBICHUM, NPOLEAYp TPaXIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) naTPpUOTHYECKOEe BOCIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBaXXEHHUS K MPOLLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, WCMOJBb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUM HAyKU W JESTENbHOCTbIO YUYEHOIO, OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OyIYIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsl SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pusnyeckoe BociMTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTUUYECKHE 3HAHUSI B MHTEPECaxX 370POBOTO
u 0Oe3omacHOro obOpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErylispHas (pusnueckas akTHBHOCTb),
¢bu3HYEecKOe COBEPIIICHCTBOBAHUE TP 3aHITHUIX CIIOPTUBHO-0310POBUTEIIHLHON IEATEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHaNBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HaIlPaBI€HHOCTH;

7) 3K0JI0rM4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJbTYpbl, TTOHUMAHUE BIIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHHE
I00AaNBPHOTO  XapakTepa  AKOJOTMYECKHWX  MpoOJiieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTEeMATHYECKUX 3HAHWUU Ul PEHICHHS 33a7a4 B 00JACTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN JUIsl OKPYKAIOIEH CPE/Ibl;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIE YHMBepCcAJIbHbIE YUeOHbIe AeliCTBUS

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpPHU30BaTh CYIICCTBECHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUIsI OOOOIICHHS W
CpPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHHUMATh, (OPMYJIMPOBAaTH U MNPEeoOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OoTpuIaTeNbHbIE, eAMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOATENBEHO (HOPMYITHPOBATh 000OIICHUST M BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, NCCIIEI0OBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBJISITH JEPUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX I OTBETA Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MH(QOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMATH3UpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U  (opMm
IIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSMHM M LEIISAMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TCKCTAax, JdaBaTb IIOJACHCHUA II0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIyT-IeHHI)If/'I
pe3yibTar;

B X0/ie OOCYX/IE€HHUs 337aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoil 3aauM, BbICKA3bIBaTh WJIEM, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs, COIOCTaBIATh CBOU
CYKACHUA C CYXKIACHUAMH APYIrUX Yy4YaCTHHKOB AMajora, O6Hap}I)KI/IBaTB pasiiniuc U CXOACTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (¢opMar BBICTYIUICHMS € Y4Y€TOM 3ajad Ipe3eHTaluu H
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA

Camoopranuszanms:

COCTABJISITh IUJIaH, aJITOPUTM pEUICHUs 3a/Ja4ud, BBHIOMPATh CIOCOO pEUICHUs C YYETOM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IeTh HaBBIKAMH MTO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEeHCTBUN
U MBICIUTEIBHBIX MPOIECCOB, HX pPe3yJabTaTOB, BIJAJETh CIOCO0AMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IPOIiecca U pe3yibTaTa pelieHnss MaTeMaTUUeCKOH 3a1auu;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHHH 33/a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa eI U YCJIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTHIKEHUS] WIIM HEAOCTH)KCHHS pEe3yJNbTaTOB JAEATeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJBLHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW W MHAUBHUAYAJIbHON pabOTHI Mpu
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh Ielib COBMECTHOM JESITEeIbHOCTH, IUIaHUPOBATH
OpraHHU3ali0 COBMECTHOW paboOThl, pactpenensTh BUABI paboT, JOroBapuBaThCSA, 00CYKIATh
MPOIIECC B PE3yJbTaT padOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMBD) U HHBIE), BBITOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
IpYTMMH 4YJI€HaMHd KOMAaHZbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJaga B OOIIMIA MPOIYKT IO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI



K konny 10 kiacca oOyyarouiuiicss Hay4uTcs:

CBOOO/IHO ONIEpHPOBATH OCHOBHBIMH IOHSTUSIMH CTEPEOMETPHH MIPU PELICHUH 33/1a4 U
IPOBEJICHUU MAaTEeMaTHYECKUX PACCYKICHHUH;

NPUMEHATh aKCHOMBI CTEPEOMETPUM M CICICTBHA M3 HHUX TPH  pEIICHHH
reOMETPUYECKUX 3a/1a4;

KJIacCH(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, IUNIOCKOCTEH B
POCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH TOHATUSMH, CBS3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEXKTy MPSIMOH H IIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMU C MHOTOI'paHHUKAMH;

CBOOO/IHO pAacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MIpH3Ma, MUpaMH[A,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIacCH(UIMPOBATH MHOTOIPAHHUKY, BEIOMPAsi OCHOBAHUS [UIsl KJIaCCU(UKAIIHY;
CBOOO/IHO OIEPHPOBATh MOHSATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH MapajuIeNIbHOE, IIEHTPAIbHOE H OPTOrOHAIBHOE MTPOSKTHPOBaHKE HUTYp Ha
TUIOCKOCTB, BBITIOJTHSTH H300pakeHust (GUTYp Ha IIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJIAMH, BBIIOJIHSTH (BHIHOCHBIC)
TUTOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHMCIIATh IUIONIAMM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHPaMUa),
TeOMETPUIECKUX TEJI C IPUMEHEHUEM (popmyi;

CBOOO/IHO ONEPHPOBATh IMOHATUSAMH: CHUMMETPUS B TIPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/IHO ONIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIO0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOUICHWH M HaxX0XKIEHHE
T€OMETPUYECKUX  BEIMYUH, NPUMEHSS M3BECTHBIE METOAbl MPH  PELICHUU
MaTeMaTU4eCKUX 3a/1a4 HOBBIIICHHOTO M BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSATH MPOCTEUIINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;

U3BJICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HWHOpMamuio O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (UrypaxX, MpPEACTaBICHHYIO Ha YEpTekKax H
pHCYHKaX;

NPUMEHATh TIOJIydCHHBIE 3HAHMS Ha TIIPaKTHKE: CpPaBHUBATh W AaHAIW3UPOBATh
peaibHbIe CUTyalluu, MPUMEHSATh M3YYEHHBIC TOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu Cc(HOpMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEaTbHbIC CHUTYallUd
Ha S3BIKE TEOMETPHH, HCCIIEIOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BaHHUEM
reOMETPUYECKUX IOHATHH W TEOpeM, ammapaTra aiareOpbl, pemarb MPaKTHYECKUe
3aJ1a4yM, CBSI3aHHBIE C HAXOXK/ICHHEM IeOMETPHYECKHUX BEINYHH;

UMETh TIPEJICTABICHUS 00 OCHOBHBIX ATamax pPa3BUTHS I'€OMETPUU KaK COCTaBHOW
yacTH (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kaacca o0ydyaromuiicss HAy4YUuTCS:

CBOOOJTHO OTEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMH C IWIMHAPUYECKON, KOHUUECKOW U
chepruecKoi TOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;



OTIEPHPOBATH TOHSATHIMHM, CBSI3aHHBIMH C TEJIAaMH BpAIECHUS: LUJIHMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHus (IWIHHIP, KOHYC, cdepa U map) u 0OBSICHATH CIOCOOBI
HOJy4EeHHUS TeJl BPaLlCHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE CEephI U TIIOCKOCTH;

BBIYUCIISIT BEIUYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB M TEJ BpAICHHs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB M TE€J BpAlllEHUs, F€OMETPUYECKUX Tel C
npUMeHeHHeM GpopMyir;

CBOOOJHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMU C KOMOMHALMSAMH TEJl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy W OMHCAHHBIA OKOJIO CQepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEXITy IIIOUIAIIMU ITOBEPXHOCTEH U 00bEMaMU TOAOOHBIX
TeJl;

u300paxkaTb M3ydaeMble (DUIyphl, BBINOJIHSTH (BBIHOCHBIE) IIJIOCKME YEPTEXKU U3
PUCYHKOB MPOCTBIX O0BEMHBIX (PHUTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHS
TeJ BpaLLCHMUS;

U3BJICKATh, MHTEPIPETHPOBaT M TNPEoOpa3oBbIBaTh  HH(DOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IMpeJCTaBICHHYI0 Ha uepTexax Hu
PHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OEpaIK Ha/l BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pemaTh TEeOMETPHUYECKHE 3aJadydl Ha BBIYMCICHHE YIJOB MEXAY MPSIMBIMH |
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia IIPU PELICHUH;

CBOOOJHO OIEpUPOBaTH IMOHATUSAMH, CBSI3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBU)KECHUH;

BBINOJIHATh HM300pa)KeHHsT MHOTOIPAaHHMKOB W TEJ BpaIleHUs MpU MapayielbHOM
nepeHoce, LEeHTPAIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHHM, MIPHU ITOBOPOTE BOKPYT
psSMOii, IpeoOpa30BaHus MOI00NS;

CTPOUTh CEUEHUs] MHOTOTPAHHUKOB M TeJl BpallleHUs: CEYeHMs] LWIMHApA
(mapauienbHO U MEPIICHAUKYIISAPHO OCH), CEUCHHS KOHyca (MapajljieIbHbIe OCHOBAHHIO
U TIPOXO/IAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEYEHUH: METOJ CJE0B, METOJ BHYTPEHHEIo
IPOEKTHUPOBAHUS, METO/] IEPEHOCA CEeKYILEH MIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUIECKHUE YTBEPIKICHNUS;

OPUMEHATh TEeOMETpHUYeCKHe (HAKThl IS pEIIeHHs CTEPEOMETPUYECKHX 3ajad,
IPENOoiaralolliiX HECKOJIbKO IIaroB PEUIeHUs, €CIIU YCIOBUS NPUMEHEHUs 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

peliath 3aJaud Ha JI0Ka3aTeJIbCTBO MAaTeMaTHUECKUX OTHOIIEHUH M HaXOXXIeHHE
reOMETPUYECKUX BEIHYHUH;

IPUMEHSTh IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI IIPU
PELICHUH CTEePEOMETPUUECKUX 3a/1ay;

OPUMEHATh IOJydYeHHbIE 3HAHHWA Ha MpaKTHKEe: CpaBHMBATh, AaHAJIU3UPOBATh U
OLICHUBATh PEAIbHBIC CUTYalluu, IPUMEHSITh H3yYCHHBIC TIOHSATHS, TEOPEMBI, CBOMCTBA



B IIpolecce IOHUCKAa pEUIeHHs MaTeMaTH4ecKu Cc(HOpMYIUPOBAHHON MpoOsIeMBl,
MOJIEJIMPOBATh pealbHbIE CUTYal[Md HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh MOCTPOEHHbBIE
MOJIEJM C MCIOJb30BaHUEM I'€OMETPUUECKUX MOHITHM U TEOpEM, ammapara ajireopsl,
pelaTh MpakTUYECKHE 33aJ]a4H, CBSI3aHHbIE C HAXOXKACHUEM FeOMETPUUYECKUX BEJIUUNH;
UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHH KaK COCTaBHOU
yacTu pyHAaMEHTa pa3BUTHsI TEXHOJIOTHIl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontponn Hpaxruyeck o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacnosiokeHue IpsiMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U IIOCKOCTEH B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vriabl 1 pacCTOSTHUS 16 1
6 MHoOrorpaHHuku 7 1
BekTopsbl B npocTpaHcTBe 12
g HOBTOPGHI/IG, 0000IIIeHUE U CHCTEMaTH3aLUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ni/m f;:rﬁz};f;::me PASACIOR M TEM Beero Kontpoabubl | IlpakTnueckn f)lél:):)fo(::ab;:lbnme
e pabdoThI e padoThbl pecypesI
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpeHwME, 0606HI6HI:IG " 15 i
CUCTEMaTH3aIlUs 3HAHUM
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, O606H.I€Hlfe u 17 )
CUCTeMaTH3allus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kounrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
HU3yYeH
us

DJIeKTPOHHBIE
mudposbIe
oOpa3oBarteJib
Hble pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA

PUCYHKC IINIOCKOCTH, MAapalJICJIbHBIX IPAMBIX

(OTpe3KOB), cepeIMHbI OTpe3Ka

[ToHsATHS cTEpeOMETPHH: TOUYKA, PSMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KOB), cepeIMHbI OTpe3Ka

[lonsTus: nepecexaronuecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh;
HOJIyTIPOCTPAHCTBO

[TonsTHSA: Eepecekaromuecs MI0CKOCTH,
nepeceKaroIuecs npsimas v IIoCKOCTb;
HOJYIIPOCTPAHCTBO

MHuororpaHHuku, n3o00paxkeHue
MPOCTEHIINUX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX OOBEKTOB

MHuororpaHHuku, n3o0paxkeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

AKCHOMBEI CTCPpCOMCTPHUHU U IICPBLIC




CJIICACTBHUA U3 HUX

AXCHOMBEI CTCPpCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTBus u3 HUX. CrnocoOsl 3a1aHus
IPSAMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O603HaueHus NPSAMbIX U IUIOCKOCTEH

10

H300paxenue cedeHNi mupaMuibl, Kyoa u
MPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
H300paxeHue nepeceueHus Noay4yeHHBIX
II0CKOCTel. PackpamBanue nocTpoeHHBIX
CCUEHU Pa3HBIMU I[BETAMHU

11

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moxyu4eHHbIX
II0cKOCTeN. PackpammmBaHye NOCTPOEHHBIX
CEUYEHHI pa3HBIMU LIBETAMH

12

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moxyu4eHHbIX
IJI0CKOCTEN. PackpaimmBaHue NOCTPOEHHBIX
CEYEHHI pa3HBIMU LIBETAMH

13

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o0paxenue nepecevyeHust moayuyeHHbIX
II0cKoCTel. PackpammmBaHye NOCTPOESHHBIX
CEYCHUH PAa3HBIMM LIBETAaMU

14

Mertopn cnenoB Ui HOCTPOEHHsI CEYEHUN




15

Mertopa cieoB Uit OCTPOSHHS CEUSHUI.
CBolicTBa nepeceyeHuil NpsMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Uit MOCTPOCHHS CEUSHUH.
CBolicTBa nepeceyeHuil NpsMbIX 1
IUIOCKOCTEH

17

[TocTpoenwne ceuenwmii B nmupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I11aroB
MOCTPOCHUS

18

[TocTpoeHue ceyeHuit B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Coznmanue
BBIHOCHBIX qepTemeI‘/’I U 3aIIUCh 11aroB
MIOCTPOCHHSI

19

[MocTpoenwne cevuenwmii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alIMCh 1Iar0B
MIOCTPOEHUSA

21

[ToBTOpenue nnanumerpun: Teopema o
POTNOPIHMOHATBHBIX oTpe3kax. [lomodue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTnsl B ceueHHsIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pazButus




IJIAaHUMCTPHUU U CTCPCOMETPUUN

23

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmosioxKeHue IpsMbIX B
npocTtpaHcTBe. CKpenyBaronyecs npsmele.
IIpu3Haky CKpeIUBaIOIKUXCS PSMBIX.
[TapamienbHbIE IPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTHU NIPSAMOI MapasuiesIbHON
JAHHOM IPSIMOM, MPOXOAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAalllel Ha JaHHON
npsiMou. Jlemma o nepeceueHuun
MapajuIebHbIX NPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapasuieIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIINUXCS MPSAMBIX

27

[TapannensHoe npoekTHupoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIBHOTO MPOCKTUPOBAHUSI.
N306paxenue pa3HbiX GUryp B
napajuIeIbHOW MPOCKITHH

28

[lenTpanbHas npoekIusa. YTOI C
COHAIIPABIICHHBIMU CTOPOHAMU. YTOJI MEXIY
NPSIMBIMHU

29

3amauyn Ha JOKa3aTeNbCTBO U UCCIIeI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonATHA: mapamieabHOCTh IPAMON U
IJIOCKOCTH B pocTpaHcTse. IIpu3Hak




HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napayuIeaIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuueckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauieIbHOCTHIO MPSMBIX U IIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYrou npamoi. Pacuér
OTHOUIEHUI

33

[MapannenbHas IpOeKIHsl, IPUMEHEHHE JITIS
IOCTPOEHHUS CEUEHUH KyOa U
napauienenuneaa. Ceoicraa
napasuieJienune1a u Ipu3Mbl

34

[Tapannensuble muockoctu. [lpuzHaxku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema 0 mapaIeIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, ITPOXOISILECH
yepes TOUKY, He PUHAJICKALLYIO JaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napauIeIbHBIX INIOCKOCTEN: O
NapaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUS IIPU
NIEPECEUCHUH JIBYX NapaljIeJIbHbBIX
IIJIOCKOCTEN TPEThen

37

CaolicTBa mapauieIbHBIX MIIOCKOCTEN: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKTIOYEHHBIX MEXTy MapaieIbHbIMU




IUIOCKOCTSIMU; O IEPECEUEHUH NPSAMOI ©
JBYyMsI TapajIeIbHBIMU TNIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha

38
IJIOCKOCTH

39 [loBTOpEHME: TPUTOHOMETPUS
PSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuienenunena

41 Brruncienue MH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajieienureie
[lepneHaAUKYISIPHOCTD MPSAMOM U INIOCKOCTH.

42 [Ipu3Hak nepneHauKyJIIpHOCTH NPSIMOU U
IJIOCKOCTH
[lepneHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH.

43 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMON U
MJIOCKOCTH
Teopema o cyliecTBOBaHUU U

44 €MHCTBEHHOCTHU MPSMOi1, MPOXOALIei
yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYIISIPHON K INIOCKOCTH

45 [1nockocTH U epreHIUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PAaHHHUKAX

46 [InockocTu U nepneHAUKYISIPHbIE UM
IpsIMbIE B MHOTOI'PAaHHHUKAX

47 [lepnennukynsp u HakiaoHHas. [loctpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

43 [lepnenaukynsip u HakinoHHas. [loctpoenue

MNEPNCHAUKYJIsSIpAa U3 TOYKH HA IIPSAMYHO




Teopema o Tpéx nepneHAUKyYIspax (mpsmas

49
U oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIspax (mpsamas
U oOpaTHas)

51 VYron Mexay CKpeluBaroUMMUCS PSIMbIMU

5 [Tonck neprneHIuKyIsIpHBIX MPSAMBIX C
IIOMOIIBIO TIEPIIEHAUKYJIISPHBIX ITIOCKOCTEN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[ToctpoeHue ceueHuii kyda, mpU3MBbL,

54 MPaBUIILHOM MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHON MPOEKIINU
[Toctpoenue ceueHuii kyda, mpU3MBL,

55 MPABUIIBHOM TUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU
CummeTpusi B IpOCTPAHCTBE OTHOCUTEIILHO

56 ockocTu. [Inockoctn cummMmeTpuii B
MHOTOIPAaHHHUKAX

57 [Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOM U
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSHUN OT TOYKH 1O INIOCKOCTH

59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH
CnocoObl ONyCTUTh NEPIICHIUKYIISPHI:

60 CUMMETpHUS, CABUT TOYKH [0 NapaJJICIbHOU
PSMOU

61 CnBur no HenapauienbHON IPSIMOH,




WU3MEHEHUE PACCTOSHUM

62

KoHTtponbHas padora "B3anmHoe
pacIoIoKeHUe MPSMBIX U MIIOCKOCTEH B
npocTtpaHcrae”

63

[ToBTOpEeHME: Yyroa MEeKAY MPsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJIBLHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yoy MeXIY
CKPELIMBAIOIUMUCS MPSIMBIMH B
IPOCTPaHCTBE

65

reOMeTpI/I‘IeCKI/Ie METOJbI BBIYUCIICHUS YTIJId
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansbliii yroa. CBONCTBO JMHEHHBIX
YIJI0B IByTPaHHOIO yrja

67

[lepnennukynspuble maockoctu. CBoicTBa
B3aUMHO IEPIICHIUKYJIISIPHBIX IIJIOCKOCTEN

68

HpI/IBHaK NEPpNECHAUKYIISIPHOCTH HHOCKOCTeﬁ;
TCOpPEMaA O HpHMOﬁ MEepeCCUCHUA IBYX
IJIOCKOCTEM MNEPNCHANUKYIISAPHBIX TpeTBeﬁ
IIJIOCKOCTH

69

[TpsaMoyronbHbIi napauienenunesn; Kyo;
U3MEPEHUs, CBOMCTBA IPSIMOYTOJIBHOTO
napaJenenunena

70

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOTO
mapauiCjCrivmneaa u CJICaCTBUucC U3 Heé

71

CrepeomeTpuyuecKue U MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AaMMHBIM PACIIOJI0KEHUEM




MMPAMBIX U ITJIIOCKOCTH

72

HOBTOpCHI/IeZ CKPCHIUBAIOIIHUECA IIPAMBIC,
mapaJuiCJIbHLIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOI'OIrpaHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUBAIOIUXCS IIPAMBIX, PACCTOSHHUC
MCKAY CKPCIINBAOIIUMHUCA IPAMBIMUA B
IMMPOCTBIX CUTyallUAX

74

PaccrosHue ot ToukH 710 IIJIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncnenue paccTosHUN MEXKIY
CKPELIUBAIOIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYJIAPHON MIJIOCKOCTH

76

TpéxrpaHHslid yrosi, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOIO yria

77

DneMeHTHI C(hepUIECKO T€OMETPHH:
reoIe3NUECKUe JIMHUK Ha 3emiie

78

Kontponbnas padota "Yriasl u paccTossHUS"

79

Cucremaru3zaius 3HaHUM "MHOTOTrpaHHUK U
€ro 3J1eMeHTHI"

80

IInpamua. Buns! nupamun. [IpaBunbHas
nupaMua

81

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82

[IpsimMol mapannenenune1, npsiMOyToJIbHBIN
napasuienenumnes, Kyo




Brinykiieie MHOTOrpaHHuku. Teopema

83 Ditnepa !
Brinykiibie MHOTOrpanHuku. Teopema
84 Ditnepa. [IpaBuiibHBIC U TTOTYITPaBUIBLHBIE 1
MHOTOT'PAaHHUKHU
85 KoHnTtponbHas pabora "MHororpaHHuKu" 1
26 [TonsiTrie BeKTOpa Ha MIIOCKOCTH U B |
MPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno napannenenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxxenue BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHOU IIIOCKOCTH
92 CkansipHo€ NpoU3BEICHHE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiinue 3a1aun ¢ BEKTOpamMu 1
96 [Ipocreiiiue 3anauu ¢ BEKTOpamMu 1
97 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
98 O06001eHre U cucTeMaTH3alus 3HAHUIA 1
99 O06o001eHne U cucTeMaTru3alus 3HaHUH 1
100 HroroBast KoHTpoIbHas paboTa 1
101 Hroroas kouTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

KosmnuecTBo yacos 1 DJIeKTPOHHBIE
ara
Kourtpoun uugposbie
Ne i/ Tema ypoka IlpakTHyec U3yYeH
Bcecero HbIE 06pa30BaTeJ1bH
KHe padorpl | HA
padoThbI ble pecypchl

| [ToBTOpenue Temsl "KoopauHarsl BeKTOpa |

Ha MJIOCKOCTH U B MMPOCTpaHCTBE"
) [ToBTOpenue Tembl "CkansipHoe |

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncienue yria |

MEXy BEKTOpamMH B IpocTpaHcTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE PSIMOH, |

IIpoXoJs1Iel yepes 1Be TOUKu"
5 YpaBHEHHE IOCKOCTH, HOpMAJlb, |

YpaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 VYpaBHEHUE IJIOCKOCTH, HOPMaJlb, |

ypaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

[IPOrpaMMUpPOBaHKE
9 JInHelHbIE HEpaBEHCTBA, JIMHEWHOE 1

MIpOrpaMMHUpOBaHUE
10 AHanuTU4YecKue MEeToAbl pacuéra yria |

MCKAY NPpAMBIMA B MHOT'OI'PAHHUKAX

11

AHQJIUTUYECKHE METOABI pacuéra yria
MCKAY IJIOCKOCTAMH B MHOTOI'paHHHKaX




@opMyiia pacCTOSHUAA OT TOYKH 10

12 IIJIOCKOCTH B KOOPIMHATAX

13 Haxosxnenue paccTostHUM OT TOUYKHU 710
IJIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHUil OT TOYKHU 10
IJIOCKOCTH B MPABUJILHOW TUPAMU/IE

15 KontposbHas padota "AHamuTH4yecKas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, MePEeCcCeUeHus IPSIMbIX U
IUIOCKOCTEMN

19 [TapannenbHble NPSMBbIC U TUIOCKOCTH:
napajuieNbHbIe CEUCHHUS

20 [TapannenbHble TPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLICHHUIA

)1 [TapannenbHble NPSMBIE U TUIOCKOCTH: YTIIBI
MEX1y CKPEIINBAIOIIUMUCS IPSIMBIMU
[leprnieHIUKyNISIpHBIE IPSMBIE U TUIOCKOCTH:

2 CTaHJIapTHbBIE Mapbl MEPHIEHAUKYISIPHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OTPaHHUKOB

3 [leprnieHIuKyNISIpHBIE IPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEepIeHIUKYIIpax

24 [TepieHAMKYASAPHBIE IPSAMBIE U MIOCKOCTH:




BBIYMUCJICHUSA JJIMH B MHOT'OI'paHHUKAX

25

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
dbopMyIbI 1715 TIIOIAAEH, cCoOOpaskeHus
nmoxoous

26

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJILHUKOB,
dbopMyIIbI 118 TI0Ia e, COOOparkeHUs
noxoous

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(dbopMyIIbI 118 TI0Ia e, COOOparkeHUs
noxoous

28

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHHUS MOA00uUs

29

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00MS

30

KonrtponsHas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06BeM Tema. OOBEM MPSIMOYTOIBHOTO
napasuielenuneaa

32

3anaun 00 yABOCHHUHU Ky0Oa, 0 KBajparype
Ky0a; O TpUCEKIINHU yTia

33

CrepeomeTpHUyecKue 3a/1aui, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasJiesienumnea

34

[Ipuknagueie 3a1a4n, CBI3aHHBIC C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJIEHOTO




napajjiejacnuicaa

35 OOBEM IPSIMOM MPU3MBI

36 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB TIPAMOI MPU3MBI

37 [IpuknanHeie 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSAMON MPU3MBI
Brruucienue 006EMOB TEII C TIOMOIIBIO

38 onpenenéHHoro uaTerpaita. O0beEM
HAKJIOHHOMN TIPU3MBI
Breruucienue 0065EMOB TEIN ¢ TIOMOILBIO

39 onpeaenéHHoro uurerpana. OobéM
MTAPaAMUIBI

40 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

4 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIC C
00bEMaMU HAKIIOHHOM TTPU3MBI

43 CrepeomeTpHrUecKue 3a/1a4u, CBI3aHHBIC C
00BbEMaMH IMHUPAMHUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne

pacCTosAHuA A0 IMMIIOCKOCTH




KonTponbHast padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 o0Opa3yroIne UIHHIPHISCKON
MMOBEPXHOCTHU

49 Hummnap. [Ipsamoit KpyroBou HUIUHAIDP.
[1nomane MOBEpXHOCTU LUIUHAPA

50 Konunueckasi moBepXHOCTh, 00pa3yroliue
KOHMYECKOU noeepxHocTu. Konyc

51 CeueHure KOHyCa MIOCKOCTHIO,
MapajuieIbHOMN MIOCKOCTA OCHOBAHUS

5) Yceu€nnblii konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

55 JIOKa3aTeJIbCTBO M BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUU MUITUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0KA3aTEJIbCTBO U BRIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUN NUIUHAPA, KOHyCa

57 [Ipuknagueie 3a1a4n, CBI3aHHBIC C
HATUHAPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJINHAPOM




59

Cdepa u map

60

[Tepeceuenue chepsl U 1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps miockoctero. Bug u
n300paKeHHe mapa

61

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u ceps mockoctsro. Bua u
n300paxKeHue mapa

62

VYpasuenue chepsl. [Lnomans chepor u eé
yacTeu

63

Cummetpus cdepsl U mapa

64

CrepeoMeTpuueckue 3aJauu Ha
JO0Ka3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cepoit u mapom, MOCTPOECHUEM UX
CEYEHUM MIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4u Ha
JOKa3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cpepoit u mapom, NOCTPOECHUEM UX
CEUYEHUM MIOCKOCTHIO

66

[Ipuknanueie 3a1a4n, cBsI3aHHBIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPY)KHOCTH HA IUIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHbBIE
noxoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUSA U
MHOI'OI'PaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH




BparieHus"

71

KontposbHas padota "Tena v mOBEpXHOCTH
BpaieHus"

72

006beM mumHapa. Teopema 06 00bEME
MPSIMOTO LUJIMHJIpA

73

Brruucnenue o0bEMOB TEIN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

74

[Inomjanyu G0KOBOM M MOJTHON OBEPXHOCTH
KOHYycCa

75

CTepeOMeTpI/I‘ICCKI/IC 3aJa4du, CBA3aHHBIC C
BBIYMCIEHHEM 00HEMOB OUIMHApPA, KOHYCa

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI 1
IJI0IIaAu OBEepXHOCTEH Temn"

77

OO0béM 1mapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomane chepsr.
CrepeomMeTpUYeCKUE 3a/1a4H, CBA3aHHBIC C
BBIYKCIICHHEM 00BEMOB IIIapa, MapoBOro
CErMEHTa U IapOBOT0 CEKTOpa

78

[Tpuknanueie 3anaqn mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM 11apa U
momaasio cepbl. COOTHOLIEHUS MEXKITY
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