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IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTrpus siBnsieTcs OAHUM U3 0A30BBIX KYpPCOB HAa YPOBHE CPEAHETO OOIIET0
oOpa3oBaHus, TakK Kak OOeCle4YrBaeT BO3MOXXHOCTb HW3YYEHHUS JUCIHUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (DOPMUPYEMOE MTPU U3YUEHUH 00YUarOIUMUCS
NOHATUIHBIX OCHOB T€OMETPHM, IPH JOKA3aTeIbCTBE TEOPEM M IOCTPOEHUU
LENOYKH JIOTUYECKHUX YTBEPKIACHUH PU PEILIEHUH F€OMETPUUYECKUX 3a]a4, YMEHHE
BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HETOCPEACTBEHHO HCIIONb3YIOTCA MIpH
pELIeHUH 33]]a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Lens ocBoeHus mporpaMmsl ydeOHOro Kypca «l'eomeTpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYAIbHBIX CIOCOOHOCTEHN 00YyYarOMIMXCs MPU U3yUYEHUU
T€OMETPUH, KaK COCTABJISIONEH TpeAMEeTHOW obmactu «Marematuka WU
nHpOpMaTHKay Yepe3 obecrneyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTIb30BaHUS
0osee TIIyOOKMX TEOMETPUIECKUX 3HAHUMA U JEHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOAMMBIX JUIsl YCIEIIHOTO MPO(heCcCHOHATBHOTO 00pa30BaHUs, CBI3aHHOIO C
UCIIOJIb30BaHUEM MATEMAaTUKH.

[IpuopureTHBIME 3a/ladaMu Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMH M YCUIIMBAIOIIUMU KypC 0a30BOTO YPOBHS, SIBIISIFOTCS:

paclIMpeHne NpeICTaBICHUSI O TEOMETPUN KaK 4acTH MUPOBOUM KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUU C OKPYKAIOIIUM MUPOM;

dbopMuUpoBaHUE TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTeMaTHYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPa, 3HAHUE MMOHATHITHOTO armapara mno pa3ieiy
«CtepeoMeTpus» ydeOHOT0 Kypca reOMETPHUU;

dbopMuUpoBaHME ~ YMEHHS  BIIaJIeTh ~ OCHOBHBIMH  MOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTrypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B peabHOM
MUpPE MHOTOIPAaHHUKM M Te€ja Bpall€HUs, KOHCTPYHPOBATh TI€OMETPUUYECKHUE
MOJIEIIH;

dbopMuUpoBaHUE TOHMUMAaHUS BO3MOXKHOCTH AaKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTH4YeCKUX TEeOpuH, (PopMHUpOBaHHE TMOHUMAHUS POJIM AKCMOMATHUKHU TPHU
IIPOBEJICHUY PACCYKICHUMN;

dbopMUpOBaHUE yYMEHMS BJIaJE€Th METOJaMHU JO0Ka3aTeIbCTB M aITOPUTMOB
pelieHust, yMEHUs UX MIPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B X0J1€
pEelIeHUs] CTEPEOMETPUUYECKUX 3a7ad M 3aJad C MPAKTUYECKUM COJECpPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTHM  JIOKa3aTelbCTB  IPH



000CHOBaHMHU MaTEMAaTUYECKUX YTBEP>KJACHUN U POJIM AKCUOMATUKU B POBEJICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM TE€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBhsroTcs: «lIpsiMble ¥ TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukn», «Tena BpameHus», «BekTtopel ©  KoOpAMHATHL B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HOHSTUSMUY, PEJIEBAHTHBIMU '€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KATEIbHBIM JMHUAM Y4ye€OHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
OpOrpaMMbl, paclpelea€HHbIM IO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATUAMH M HaBBIKAMU IOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3pate ychmoBus ansd  auddepeHunanuu  0O0ydeHHs, MOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrneuuBas MPEEMCTBEHHOCTh MEXKIY
0o0muM u mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnofioxkeHHe MpsSIMBIX B MPOCTPAHCTBE: IE€pECEKarolInecs,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHUE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHBIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM 10 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TIIOCKOCTh. [lepnenanKyIsspHOCTh
IJIOCKOCTEN: MPHU3HAK MEPIECHANKYJSIPHOCTH JIBYX IUIOCKOCTed. Teopema o Tpéx
NEPIECHINKYJIIAPaX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTII0B TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHororpanHHuKu

Buasl MHOrorpaHHukoB, pa3sBépTka MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapaiutenenurien, MpAMOYTOJIbHBIN MapAJUIEIECIUNET U €ro cBoiicTBa. KpaTyaimue
NyTH HAa TMOBEPXHOCTH MHOrorpanHuika. Teopema Oiunepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuna: N-yroapHas nmupaMua, MpaBUiIbHAS U yCeUEHHAS
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBLHON MHUPaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MpaBUJIbHAS IIpU3Ma U MpPAaBWIbHAs NUPAMHUJA,



paBUJIbHAS TPEYTroJIbHAas MUPAMU/IA U TPaBUWIIbHBIN TETpasap, Kyo. [Ipeacrapnenue
O MPABUJIbHBIX MHOTOI'PAHHUKAX: OKTAIP, JOACKA3AP U UKOCAdP.

Boluucienue 5JeMEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHalld, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH TMPSIMON MPHU3MBI,
IUIOIAb OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOi ipu3Mel. [nomaas
OOKOBOM TMMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TeOpemMa o
IJIOIIAM YCEYEHHOU TUPAMHUBL.

CummeTpuss B HOpPOCTPAHCTBE. DIJIEMEHTHI CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajujiejenunea, CUMMETPUS MPAaBUIBHBIX IIPU3M, CUMMETPHUS IPaBUIbLHOU
IIAPAMUBI.

BekTOpbI U KOOPAMHATHI B POCTPAHCTBE

[ToHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeNCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHSI BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOPA HA YHCIIO.
[ToHsaTe xoMIuTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pas3lnOKEHUUM BEKTOpa IO TpPEM
HEKOMIUIAaHapHbIM  BeKTOopaM. [IpsAmoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON MexAy BekTopamu. CKalnsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[loHsiTUs: IWIMHIpPUYECKAss TOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpasyromue mnoBepxHocTe. Tema BpalieHwus:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus Ha
iockoctu. Pa3BépTka nununapa u konyca. CummeTpusi chepsl U 1mapa.

O6bEM. OcHoBHBIE CcBOIiCTBa 00BEMOB Tenl. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenurnena u ciaeactBus u3 He€. OObEM mnpsaMon u
HAKJIOHHOW TPU3MBI, IIWIMHIPA, MUpaMuUIbl 1 KoHyca. OO0BEM Iapa U mapoBOTO
CeTMEHTAa.

KomOuHanmu Tenm BpamieHuss U MHOTOrpaHHUKOB. [Ipu3ma, BrHucaHHas B
IWUIMHpP, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
iockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,
OMKHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIleHUsI.



[Tmomane MOBEPXHOCTH IWIMHIpPA, KOHYCa, IUIomaas chepsl u e€ gacTei.
I[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOTPAaHHUKOB M TEJI BPAILICHUS: CEYEHUS LIWIIMHIpa
(mapaJyieTbHO W TMEPIEeHANKYJISIPHO OCH), CEUYCHHS KOHyca (MmapaljieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMH: METOJ| CJICJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH MJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTie. Onepaiiuy HaJl BEKTOpamMu. BeKTopHOe YMHOKEHUE
BekTOpoB. CBOICTBAa BEKTOPHOTO yMHOXEHUs. [IpsMoyronpHas cucrtema
KoopaAuHAT B mpocTpaHcTBe. KoopauHaThl BekTopa. PasnmoxkeHue BekTopa IO
6azucy. KoopauHaTHO-BEKTOPHBINA METO/I IPU PEIICHUN T€OMETPUIECKUX 3a/1ay.

JBUKeHUs] B IPOCTPAHCTBE

JIBwxenus: mpoctpanctBa. OtoOpaxeHus. [[BrkeHUss U paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUN. Buapl JBW)XEHUN: TapauiesibHBIM MEPEeHoC,
IEHTpaJdbHasi CUMMETpPHS, 3€pKajibHasi CUMMETPHs, IMOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YUaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA, IPEACTABICHHUE O MATEMAaTHUECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYp
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOpHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICMICTBOBATh C COUUAIBHBIMA MHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCUUCKOM MAaTEMaTUYECKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHXKEHUIN HAYKHU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHHUE YCTOMYUBOIO OYIyIIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, PELICHUH, PACCYKIECHUMN, BOCIPUUMYUBOCTD K
MaTEeMaTHYECKUM acCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTeMaTUYeCKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YUYaCTHIO B PEIICHUHU MPAKTUIECKUX 3a]]a4 MaTeMaTHUYE€CKOM HAMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MATeMAaTUYeCKHX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH 1 OOIIECTBEHHOM MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HAyKHU Kak c(epbl 4eJIOBEUECKOM I TEIbHOCTH, TAOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL PA3BUTHS IIUBUIN3ALIUY, OBJIAJICHUE SA3BIKOM MATEMATUKU U MaTeMaTHYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH MPOSKTHYIO
U UCCIIEIOBATEIBCKYIO ICSITEILHOCTh UHIUBUYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA

ba3oBble jornueckue aeiicTBU:

BBIABJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATHN, OTHOIICHUN MEXIy MOHATHSAMHU, (HOPMYIHPOBAThH
OTpe/IeJICHHs] IOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIY,
OCHOBAHUS /1711 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (QOpMYIUpPOBaTH U  NPeoOpa3OBBIBAThH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHIX, MpEJJIaraTh KPUTESPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY UL,

JIeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKHW, JACAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOYECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHSI M BHIBO/IBI,

BBIOMpaTh crmoco0® pereHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMpaTh HAOO0JIee MOIXO AN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBareJbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOMIONIEHUs, KCCIEIOBAHUS, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIS PEIICHUS 3aa4H;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
EJISIMU OOIICHHMS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOKO TOUKY 3PCHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHCHUS II0 XOJy peIICHUSA 3a/aud,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3a/Jadd, BBICKA3bIBATh HJCH, HAIICJCHHBIC HA ITOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a]1a4u, BHIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMHU  TIO3HABATEIbHOM  pedUieKCMH  KaK  OCO3HAHUS
COBEPILIAEMBIX JEUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YJILTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OIMHUOOK, BBISIBICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa 1N U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIUBUIYATIbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TIOTOBAPUBATHCS, 00CYKIaTh MIPOIECC U pe3yabTat padboThl, 00001aThH
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B I'PyNmoBbIX (opmax paboTel (0OCYXaAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMU Wi€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TIPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B NPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIACCH(UIMPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBaHHUS  JUIS
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
NPOEKTUPOBaHKE PUTYP HA IIIOCKOCTh, BBHITIOJIHITH U300pakeHust GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHSITHUSIMU: CHMMETPUS B MPOCTPAHCTBE, IIEHTD,
OCh U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI;

e CBOOOJHO OMNEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B MMPOCTPAHCTBE;

e BBINOJIHATH JCHCTBUSI HaJl BEKTOPAMH;

e pemaTh 3aJayd Ha JOKAa3aTeJbCTBO MAaTEMaTHYECKUX OTHOLUEHUH U
Hax0JICHUE FreOMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIC METOIbI MPHU
pelIeHHd MaTEeMaTUYECKUX 3a/ad TOBBIIICHHOTO U BBICOKOTO YpPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PEIICHUU CTEPECOMETPUUECKUX 3a/1a4;

e WU3BIIEKATh, MPEOOPa30BBIBATH U HMHTEPHPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, MPEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYEHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJTM3UPOBATh PEAIbHbIE CUTYyallUH, MPUMEHATh U3YUYEHHBIE MOHATHS B
mpolecce TIMOWCKa PeIIeHWs MaTeMaTW4ecku  CcopMyInpOBaHHOM
npoOJieMbl, MOJEIHUPOBATH PEAJIbHBIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara anreOpbl, peraTh MPAaKTUYECKHE 3a/layH,
CBSI3aHHbBIC C HAXOXKJIECHUEM I€OMETPUUYECKUX BEJIMUHH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaroniuiicss HAy4YnuTCS:



CBOOOJIHO ONEPUPOBATh IMOHSATUSMH, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HWIUHIIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Tejia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI TTOJIYYECHHS TEJl BpaIlleHUSs;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOIOkKEHUE C(hephl U MITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOMHAIIMSIMHU Te
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

BBIUYHCIIATH COOTHOILICHUS MEXY IO IMU TTIOBEPXHOCTEN U 00bEMaMu
I10JTIOOHBIX TEJI;

n300pakaTh M3ydaemble (UTYPbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEeACTABICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
peniaTb reOMETpUYECKUE 3aJa4H HA BBIUKCICHUE YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHHUM OT TOUKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHIMH, CBSI3aHHBIMA C JBHKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBITMIOJHATh HM300paK€HHUS MHOTOTPAHHUKOB M TeJd BpalleHUS TpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;
CTPOUThH CEYEHHs MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUs LWJINHIpA
(mapajuienbHO U MEPIEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (MapajuielibHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (akTbl IS PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

pelmarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHSTH ITOJYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OILICHUBATh pEaJbHBbIE CHUTyallMW, MPUMEHATbh HM3YYCHHbIC TMOHATHA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEIIEHUS MaTEeMaTHYECKU
chopMyJIMPOBaHHOW MPOOJIEMBI, MOJACIUPOBATh pealibHbIC CUTyallud Ha
SI3bIKE T€OMETPHUH, UCCIIEA0BATH IMTOCTPOECHHBIE MOJIENIA C UCTIOJIb30BAHUEM
F€OMETPUYECKUX TIOHATUH M TeOopeM, ammapara aiareOpbl, pemarhb
MPAKTUYECKHE 3aJlauyd, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUYECKUX
BEJINYMH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIEKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
n/n NMporpamMmblI Bcero Kontpoapueie | Ipakruueckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypen
1 BBenenue B ctepeomeTpuio 23 1
) B3anmMHoe pacnonoxxeHue npsMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCT NPSIMBIX U IUNIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [leprieHAMKYIAPHOCTD IPSIMBIX U 25
IIJIOCKOCTEH B IIPOCTPAHCTBE
) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
BexTops! B mpocTpaHcTBe 12
8 HOBTOE)GHI/IG, 000011IeHHE U CHCTEMAaTH3allHs 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne ni/m P Kontpoasnsie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IeHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOrpaHHUKA 17
4 Tena BpamieHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYIJIBIX TEI
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, o6o6meH%e " 17 5
CUCTEMAaTH3aINS 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBHIIa U300paXKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsTHA cTepeoMeTprn: TOUKA, psAMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIC
MpaBuIia M300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJUICIbHBIX MPAMBIX
(OTpe3KOB), CepeIMHbI OTpe3Ka

[TonsiTusA: nepecekaronrecs mIOCKOCTH,
nepeceKarommecs mpsiMast U MiI0CKOCTh;
MOJTYIIPOCTPAHCTBO

IlonsTus: NMEpECCKAIMECS IIIIOCKOCTH,
nepeceKarmmecsa npsAamasa U NiI10CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIIECTBYIOIHNX 00bEKTOB

MHororpaHHUKH, H300paxeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00bEKTOB




AXCcHOMEI CTCPCOMCTPHU U IICPBLIC
CJICACTBUSA N3 HUX

AXCHUOMBEI CTCPCOMETPHUHU U IICPBBIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
crnencTBus 3 HuX. CrocoOsl 3aanus
MPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
O603Ha4eHHsI IPSAMBIX U JIOCKOCTEN

10

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U IPU3MBI, KOTOpPbIE IPOXOIST YEPEe3 UX
pEbpa. N300pakeHue nepecevdeHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammBanue nocTpOCHHBIX CEYEHUN
pa3HBIMH LIBETaMU

11

N3o0pakeHne ceueHuil mupamusl, Kyoa
Y IPU3MBI, KOTOPbIE MPOXOAST Yepe3 Ux
pé6pa. 3o0pakeHne nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue moCTpOCHHBIX CEUEHUN
pa3sHBIMH [IBETAMH

12

N300paxenue cedeHuit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pé6pa. M3o0parkeHue nepeceueHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammmBaHye TOCTPOCHHBIX CEYECHUI
pa3HBIMH [IBETaMU

13

N300pakeHre ceueHuil mupamuipl, Kyoa
U TIPU3MBbI, KOTOPBIE MMPOXOIAT Yepe3 ux
peopa. N300parkeHne mepeceaeHus




MOJIYYEHHBIX MJIOCKOCTEH.
PackpammBanue nocTpOEHHbBIX CEUCHUI
Pa3HBIMU LIBETAMU

14

Merton cneaoB i1l TOCTPOEHUS CEUEHUM

15

Merton ciiefioB 1Sl TIOCTPOCHUS CEUSHHIH.
CBolicTBa nepeceyeHnii MpsIMbIX U
IIJIOCKOCTEH

16

Meron cnefoB 11 TOCTPOEHHUS CEYEHU .
CaoiicTBa nepeceyeHnid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamuae, Kyoe
o TpéM ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB
ITOCTPOEHUS

18

[TocTpoenue ceyenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXEH U 3allUCh 111ar0B
MTOCTPOEHUS

19

[TocTpoenune ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pEopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMUCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXEH U 3allUCh 111ar0B
MOCTPOCHUS




21

[ToBTOpenue minanumerpuu: Teopema o
MIPONOPIMOHATIBHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpenne mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHIX Ha
BBIHOCHBIX 4epTexax. MicTopus pa3BuTus
TJIAHUMETPHUU U CTEPEOMETPUH

23

KonTtponsHas padora "AKCHOMEI
P p
crepeomerpun. Ceuenus"

24

B3anMHOeE pacnonoxeHue NpsiMbIX B
npocTtpaHcTBe. CKpemuBaronmecs
npsiMble. [Ipu3Haku ckpemmBaromuxcs
npsaMbIx. [lapamienbHble npsMbie B
IIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTHU MPSIMOU MapasuieIbHOM
JAHHOW MPSAMOM, IPOXOIAILEH Yepe3
TOUKY IIPOCTPAHCTBA U HE JIEKallel Ha
JTAHHOM NpsAMOi. Jlemma o mepeceueHun
MapajuIeIbHBIX IPSIMBIX MJIOCKOCTHIO

26

[TapamtensHOCTB Tpex npsiMbIX. Teopema
0 TPEX MapasuleIbHbIX NPsAMBIX. Teopema
O CKPEIIMBAIOIIMUXCS IPAMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajuIeIbHOTO
poeKTupoBanus. M300paxeHne pa3HbIxX
¢buryp B nmapayuieIbHON MPOESKITNI




28

[MenTpanpHas mpoekUus. YToII ¢
COHAIIPABJICHHBIMH CTOPOHAMH. YTOJI
MEXAY PAMBIMU

29

3amayu Ha JOKAa3aTeILCTBO U
HCCICO0OBAaHUC, CBA3AaHHBIC C
PacIoNIOKEHUEM MPSAMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapamIenbHOCTh NPSIMON U
IIJIOCKOCTH B IIPOCTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOM U INIOCKOCTH.
CaoiicTBa MapaylIEIbHOCTH MPSIMON U
IIJIOCKOCTH

31

FGOMeTpI/I‘-ICCKI/Ie 3aJa4u Ha BBIYHUCJIICHUEC
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajyIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE

32

[TocTpoenune ceyeHus1, pOXOIAIIErO
yepe3 JaHHYIO MPSIMYIO Ha YepTexke U
MapajIebHOrO ApYyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapannensHas npoeKuys, IPUMEHEHHE
JUIs TIOCTPOCHUS CEUeHUM Ky0a u
napauienenunena. CBoicraa
napajuieJienunes1a u Ipu3Mbl

34

[TapannensHbie mockocTu. [Ipusnaku
NapajuIeIbHOCTH ABYX IJIOCKOCTEN

35

Teopema 0 mapaJIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJAIIeN Yepe3 TOUKY, He




MIPUHAJICKALLYIO TaHHOW INIOCKOCTH U
CJIEeICTBHS U3 HEe

36

CBoiicTBa mapaJlieIbHbIX TIIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX ITepeCceUeHUs
IIPU NIEPECEUCHUHU IBYX MapallIeIbHbIX
IJIOCKOCTEH TpeTheil

37

CaolicTBa nMapajieNbHbIX MIIOCKOCTEM:
00 oTpe3Kax mapamielbHbIX MPSMBIX,
3aKIF0YEHHBIX MEX Yy NTapaJuIeIbHbBIMU
IIJIOCKOCTSIMHU; O NIEPECEYCHUH IIPSAMOI C
JABYM NTapaJljIebHBIMU IUIOCKOCTAMU

38

[ToBTopenue: Teopema Iludaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT' OJIBHOT'O TPEYT OJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenumnena

41

Brruncnenue H OTPE3KOB B KyOe U
MPSIMOYTOJILHOM MapaJliesenuresie

42

[TepieHAMKYASIPHOCTH MIPAMON 1
mockocty. [IpusnHak
MEePIEHIUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

43

[lepneHIMKyIApHOCTD MIPSMON U
mockoctH. [Ipru3Hak
MEPIEHIUKYIIAPHOCTH IIPSIMOU U
IJIOCKOCTH




Teopema o cylieCTBOBaHUU U
€IMHCTBEHHOCTH MPSAMOM, MPOXOISIICH

44 yepe3 TOUKY IPOCTPaHCTBA U
NEPIEeHANKYIIIPHOH K MJIOCKOCTH

45 [110cKOCTH ¥ NEPIIEHAUKYIISPHBIE UM
IpsIMble B MHOT'OI'paHHHUKAX

46 [TnockocTH U NepreHAUKYIIpHbIE UM
MpsIMbIE B MHOT OIPaHHHKAX
[leprienAMKysAp U HAKJIIOHHAS.

47 [TocTpoenue nepneHANKYIIspa U3 TOYKU
Ha MPSAMYIO
[leprieHAUKYISAp U HAKIIOHHAS.

48 ITocTpoeHue nepneHIMKyaspa u3 TOUKH
Ha MPSMYIO

49 Teopema 0 Tpéx nepreHIuKysapax
(mpsimast u oOpaTHas)

50 Teopema 0 TpEX neprneHIuKyIsIpax
(npsimast u oOpaTHast)

51 VYrom Mexay CKpelBaOIUMHICS
HPSIMBIMU
ITonck nepneHuKyIApHBIX IPSAMBIX C

52 MTOMOIIBIO TIEPIICHTUK YIS PHBIX
IIJIOCKOCTEH

53 OpToroHanbHO€ MPOEKTUPOBAHUE
[TocTpoeHue ceuenuii Kyoa, IpU3MBbl,

54 MPABUIILHON MUPaAMUJIBI C TOMOILBIO

OpTOFOH&J’IBHOﬁ IMpOCKOHH




55

ITocTpoenue ceueHuit kyoa, MpU3MBI,
IIPaBUJIBHON MUPAMUBI C IIOMOIIBIO
OpPTOTr OHAJIBHOW MPOEKIIHH

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO II0CKOCTH. [limockocTn
CUMMETPUI B MHOTOTpaHHUKAX

57

[Tpu3HaK neprneHaAUKyYISIPHOCTH MPSIMOM
Y TUIOCKOCTHU KaK CIIEJICTBHE CHUMMETPHUH

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paCCTOﬂHI/If/'I OT TOYKHU A0 IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH [0 IIJIOCKOCTH

60

CriocoObl OMYCTHTh NEPIECHANKYISPHI:
CUMMETpPHUS, CIABUT TOYKH I10
MapajuIeIbHOU NPSAMON

61

CrBur 1o HenapauieIbHON IPSIMO,
U3MEHEHUE PACCTOSHUN

62

KonTtponbhas pabora "B3anmuoe
pacmonokeHne MPSMBIX U IIOCKOCTEN B
MpocTpaHcTBe"

63

IToBTOpEHME: Yroa MeXy NPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYT OJIBHUKE, TEOpEMaA
KOCHHYCOB

64

IToBTOpEHME: YrONI MEXAY
CKPELIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE




65

['eomeTpuyeckue METOAbI BHIYUCICHUS
yria MeXIy NpsIMbIMU B
MHOT'OI'PaHHHUKaX

66

JIByrpanHbIil yron. CBOHCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO YIJIa

67

[TepieHAMKYISPHBIE IIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHANKYISIPHBIX
TJTOCKOCTEN

68

[Tpu3Hak nepneHaAuKyIIpHOCTH
IIJIOCKOCTEW; TEOpEMaA O MPSAMOMN
IIEPECEUECHMS IBYX MJIOCKOCTEN
NEePIEHANKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napamenenunes; Kyo;
M3MEpEHUs], CBOMCTBA MPSIMOYTOJIbHOTO
napajulejenuneia

70

Teopema 0 nuaroHany nNpsAMOyroJabHOIO
napajuleeuIea u CIeCTBUE U3 He€

71

CTepeOMeTpI/ILICCKI/Ie " IPUKIIaTHBIC
3aga4u, CBA3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM NIPAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIINECS
HpHMLIG, HapaJIHCJILHBIe IIJIOCKOCTHU B
CTaHJIapTHBIX MHOTOTPaHHHUKAX

73

[Tapa mapannenpHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIIMNXCS TPSIMBIX, PACCTOSTHUE
ME¥K]1y CKPEIIUBAIOIIMMUCS PSIMBIMU B
MPOCTBIX CUTYAIHASIX




74

PaccTosiHre OT TOYKH J10 TIOCKOCTH,
paccTosiHuE OT MPSIMOH JI0 MIIOCKOCTH

75

Brruncrienune pacCTosiHUN MEX Y
CKPEIIMBAIOIIUMHUCS TPSIMBIMU C
MIOMOUIBIO NEPIEHAUKYIIAPHOU
IIJIOCKOCTH

76

TpéXrpaHHbIll yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yriaoB. Teopema
[Tugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

7

DneMeHTHI chepruIecKoil TeOMETPUH:
reoie3n4ecKre JMHUHU Ha 3emiie

78

KonTtponbsHas padora "Yrisl u
paccrosiHus"

79

Cucremarusanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

80

IInpamua. Buael nupamu. IlpasunsHas
nupamuia

81

[Tpusma. IpsimMast 1 HAKIIOHHAS IPU3MBI.
IIpaBunbHast mpusma

82

[Ipsimoit mapasuienenunen,
MPSIMOYT OJIbHBIN Mapaienenumnen, Kyo

83

Brinykneie MEOrorpannuku. Teopema
Ditnepa

84

Brinykinele MEOrorpanHuku. Teopema
Otinepa. IIpaBunpHbIEe 1
IIOJIyIIPABUIIbHBIE MHOI OTPAHHHUKHU

85

KonTtponbHas padora "MHororpaHHuku"




86 [TonsiTvie BeKTOpa Ha TUIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BeKTOpOB 1
88 Pa3nocTh BeKTOpOB 1
89 [IpaBuno napannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JISKAITUX B OJTHOMN 1
TJIOCKOCTH
92 CkalsipHOE IPOM3BEICHUE 1
93 Brruuciienue yriia Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3ama4n ¢ BEKTOpaMu 1
95 [IpocTeitmme 3ama4n ¢ BEKTOpaMU 1
96 [IpocTeitmme 3aa4n ¢ BEKTOpaMU 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
98 O0001IeHE U cUCTeMAaTHU3alis 3HaHUI 1
99 O0600111eHIE U CHCTEMATH3alAs 3HAHUI 1
100 HToroBast KOHTpoOJIbHAs paboTa 1
101 HToroBast KOHTpoOJIbHAs paboTa 1
102 O06o001eHre u cucreMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOT'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[ToBTopenue Temsl "KoopanHaTsl
1 BEKTOpa Ha IUIOCKOCTH U B 1
npocTpaHcTee”
5 [ToBTOpenue temsl "CkansipHoe 1
IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpeHnue TeMsl "Brruncienue yria 1
MEXKly BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpEeHuEe TeMbl "YpaBHEHHE TPSIMOH, 1
MPOXO/ISIIEH Yyepe3 ABe TOUKH"
5 YpaBHEHUE IOCKOCTH, HOPMAJIb, 1
yYpaBHEHHUE TUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
3 JInHeliHble HEPABEHCTBA, JIMHENHOE 1
POrpaMMHUPOBAHHE
9 JInHeHbIE HEPAaBEHCTBA, TUHEUHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHanuTUYeCKHue METObI pacuéra yria 1
MEXy IPSIMBIMH B MHOT OI'paHHUKAX
1 AHaJIUTUYECKHE METO/BI pacyéTa yria 1
MEXy INIOCKOCTSIMU B MHOIOTpaHHHUKaX




@dopmyia pacCTOSHHS OT TOUKH 10

12 IJIOCKOCTH B KOOpJMHATaX

13 HaxoxxaeHue paccTossHUI OT TOUKHU 10
TIJIOCKOCTH B KyO€

14 HaxoxaeHnue paccTostHUI OT TOUKH 10
IUIOCKOCTH B NPaBUJIbHON NUPaMUJIE

15 KonTponbhas padbora "Ananuruyeckas
reomerpus”

16 CeueHust MHOT OTPaHHUKOB:
CTaHJAPTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTpaHHUKOB: METOJL
CIIEJIOB
CedeHust MHOT OTpaHHUKOB:

18 CTaHJIapPTHBIE IJIOCKOCTHU, IIEPECCUECHHUS
HPSMBIX U IUIOCKOCTEH

19 [TapannenbHble IpsSMbIe U IITOCKOCTH:
napajiebHble CEYCHUS

20 [TapannenbHble IpsSMbIe U IITOCKOCTH:
pacy€T OTHOUIEHUI
[TapannenbHble IpsMble U IITOCKOCTH:

21 YTJIBI M@Ky CKPEIINBAIOITIMHUCS
IpSMBIMU
[leprienauKyIsIpHBIE MIPSIMBIE U

29 IUIOCKOCTH: CTaHJIapTHBIE Iaphbl

MEPICHINKYIISIPHBIX TNIOCKOCTEN U
NPAMBIX, CHMMETPUU MHOTOT'PAHHUKOB




23

[lepnenaukynspHsle IpsIMbIE U
IIJIOCKOCTH: TEOPEMa O TPEX
MEepPHEeHIUKYIIIpax

24

[IepnieHquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OI'PaHHHUKAX

25

[ToBTOpEHUeE: MIIOIIA M
MHOTOYT'OJIbHUKOB, (QOPMYJIBI JUIS
Iomniaen, cooopakeHus mooous

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JIS
IO e, COOOpaXKeHUsI OA00US

27

[ToBTOpEHUeE: MIOIIA M
MHOTOYT'OJIbHUKOB, )OPMYJIBI JISI
Iomaen, cooopakeHus moxoous

28

[Tmomany ce4eHuit MHOTOIPaHHUKOB:
IUIOIIAU TIOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUs MOT00uS

29

[lnomaan ceyeHnii MHOrOrpaHHUKOB:
TUTOIIATN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHHs MOA00HS

30

Kontponsnas pabdora "[loBropenue:
MHOI'OI'PaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O6béM Tenna. O6beM IPSIMOYT OJIBHOTO
napaiesenunena

32

3amaun 00 ynBoeHUH Kyba, o
KBaJpaType Ky0a; O TPHUCEKIUHU yriia




33

CrepeoMeTpuyecKue 3a1a4u, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO
napaJiesienunea

34

[IpukitagHele 3aga4n, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BbEMa IPSIMOYT OJIBHOTO
napajuienenuneaa

35

O06BEM NpsIMOI TPU3MBI

36

CrepeomeTpruueckue 3ajauu, CBI3aHHbIE
C BBIYHUCIIEHUEM 00BbEMOB MPSMOM
MIPU3MBI

37

[IpuknagHeie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSIMON TTPU3MBI

38

Brraucnenue 06bEMOB Tel C TOMOIIBIO
ornpenenéHHoro uaterpana. Oobém
HAaKJIOHHOM MPHU3MBI

39

Brruncienrne 00bEMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaterpaina. O0nEM
MIAPaMHU/IBI

40

®opmyna 00bEMa MUPaMUIBL.
OTHomeHne 00beMOB TUPAMHJL C
O0IIUM YTIIOM

41

®dopmya 00bEMa TUPAMHUIBI.
OTtHoteHre 00bEMOB MHPaAMUT C
O0IIUM yTIIOM

42

CrepeomeTpuueckue 3aJjauu, CBI3aHHbIE
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

43

CrepeomeTpuiecKue 3aa4um, CBsI3aHHbIC
¢ 00bEMaMy TUpaMU/Ib




[Ipuknanueie 3ana4yn mo reme "OObEMBI

44 Ten", CBsI3aHHbIE C 00HLEMOM HAKIOHHOMN
MIPU3MBI

45 [Mpuknagueie 3agaun 1o Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHU/IBI

16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS A0 MJIOCKOCTH

47 Kontponbnas padora "O6bém
MHOTr'OrpaHHuKa"
unuHapuyeckas HOBEPXHOCTD,

48 00pa3yroIIne WIHHIPAIECKON
MOBEPXHOCTH

49 wmaap. [Ipsamoi KpyroBoi HUIUHAP.
[1oma e NOBEpXHOCTH HUIUHIPA

50 Konuueckasi moBepXHOCTb, 00pa3yroniue
KOHNYECKOM MoBepxHOCTU. KoHyC

51 CeueHne KOHYCa IIOCKOCTHIO,
MapaAIJIENbHON MIJIOCKOCTA OCHOBAHUSA

59 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOM OBEPXHOCTH KOHYCA

54 [Tnomane 60KOBOM MOBEPXHOCTH U
MIOJIHOM OBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKA3aTeNbCTBO U BBIYHUCIICHHUE,

IIOCTPOEHUEM CEYEHUN IUINHIPA,
KOHYycCa




56

CrepeomeTpuyeckue 3aauu Ha
JIOKA3aTENIbCTBO U BBIYMCIICHUE,
IIOCTPOEHUEM CEYEHUH IUINHAPA,
KOHYCa

57

HpI/IKJIaI[HBIC 3aga4u, CBA3aHHBIC C
MUJINHAPOM

58

[Ipuxknagaele 3a1auu, CBA3aHHBIE C
LWJIMHIPOM

59

Cdepa u map

60

[lepeceuenue cdepsl U mapa ¢
mockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o6pakenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsr
TUTOCKOCTBIO. By u m300pakenue mapa

62

VYpasuenune cepsl. [Lnomans chepsr n
€€ yacrteu

63

Cummerpust chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
CBSI3aHHBIE CO Cepoil U mapowm,
MMOCTPOEHUEM UX CEUECHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JO0Ka3aTCIbCTBO U BBIYMCIICHUC,
CBSI3aHHBIE CO Cepoil u mapom,
MTOCTPOCHHUEM MX CEUCHHH TUIOCKOCTBIO

66

[TpuksaaHble 3a1a491, CBSI3aHHBIE CO
cdepoit u mapom




HOBTOpCHI/ICZ OKPYKXHOCTb Ha

67 IIJIOCKOCTH, BBIYMCIICHUS! B OKPY>KHOCTH,
CTaHJApTHBIE OI00MS

68 Paznuunble KOMOMHAIIMY TEJT BPAIICHUS
Y MHOTOT'PaHHUKOB

69 3agauu 1o TeMe "Tena ¥ MOBEpPXHOCTH
BpauieHus"

70 3amauu 1o TeMe "Tena ¥ MOBEpXHOCTH
BpaieHus"

71 KonTtponbhas padora "Temna u
MTOBEPXHOCTH BpalieHus"

7 O6neém mumuHApa. Teopema 06 00bEME
MPSIMOTO LUJIMHAPA
Brraucnenue 06bEMOB Tel ¢ TOMOIIBIO

73 onpenenéHHoro uurerpana. O0bEM
KOHYyca

74 IImomaayu GOKOBOM M HOIHOMI
MOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aJa4u, CBsI3aHHbBIE

75 C BBIYUCIICHUEM 00HEMOB IIMIUH/PA,
KOHYCa

76 [Ipuknanueie 3anaun no reme "OObEMBI
Y TUTOIIAN TIOBEPXHOCTEH Ten"
O0bEM 11apa 1 apoOBOro CEKTOopa.

77 Teopema 06 00bEMe mrapa. [Tnomanm

cdepsl. CTepeoMeTpruiecKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB




1rapa, IapoBOro CErMeHTa U IapoBOro
CEeKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM 11apa U
momaeo cheprl. COOTHOIICHUS
MEXTy MIOIIASIMH IOBEPXHOCTEH U
00bEMaMU OAOOHBIX TE

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa pu moj00uu.
CrepeomeTprudeckue 3aJauu, CBA3aHHbIE
C BBIYUCIIEHHEM 00BEMOB TE U
ILJIOMIAJEH TOBEPXHOCTEN

80

Kontponbnas pabora "[1nomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX Ten"

81

JIBM>KEeHMS IPOCTPAHCTBA.
Orobpaxenus. JIBUKEHUS U PaBEHCTBO
¢uryp. O6mmue cBoicTBa IBUKEHUI

82

Buabl niBukeHUil: napayieTbHbIA
IIEPEHOC, LIEHTPAJIbHAS! CUMMETPUS,
3epKajJbHasi CAMMETPHUS, TOBOPOT
BOKPYT NPAMON

83

[IpeobpazoBanus nomoowus. [Ipsimas u
cdepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha
NPUMCHCHUC IBUIKCHUSA

85

Kontponbnas padora "BekTopsl B
MPOCTpaHCTBE"




86

Ob6o6maromniee nopropenue 11 nmonaruit
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3AIINs 3HAHMIA:
"IlapamienbHOCTb MPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE"

87

Oo6o6maromee mopropenue 11 moHsaTui
1 MeToJI0B Kypca reomerpun 10-11
KJ1acCOB, CUCTEMaTHU3allsl 3HAHHI
"Bektopsl B mpocTpaHcTBe"

88

Ob6o6maromee nopropenue 11 nmoHarui
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3allUs 3HAHUIA:
"BekTopsl B mpocTpaHcTBe"

89

Ob6o06maromiee nopropenue 11 nmonarui
1 MeTO/I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIHsI 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromiee nopropenue 11 monaruit
¥ METOJIOB Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3AINs 3HAHMIA:
"O0beM MHOrorpaHHuka"

91

Ob6o6maromee nopropenue 11 monaruit
U MeTO0B Kypca reomerpun 10-11
KJ1aCcCOB, CHCTEMATH3aI1s] 3HAHMIA:
"TLiomia M NOBEPXHOCTH U O0BEMBI
KpYIJIBIX Ten"

92

Ob6o6maromee nopropenue 11 nmonarui
¥ METOJIOB Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aI1sI 3HAHUM:




"Tlnomaam mOBEepXHOCTH B 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTponbHas paboTa

94

Hrorosas xoHTponbHas paboTa

95

[ToBTOpenue, o6o0IIEeHNE U
cucTeMaTu3alus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKU U €€ pOilb B pPa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

Hcropus pa3sBuTHsA CTEPEOMETPUH KaK
HAYKU U €€ pOilb B pPa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAyKU U €€ POJib B Pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

99

Ucrtopust pa3BuUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEpEOMETPUH KaK
HayKH 1 €€ poiib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOT U

101

Hcropus pa3BuTHs CTEpEOMETPUM Kak
HayKd U €€ poJib B pa3BUTUHU




COBPCMCHHBIX WHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHHU

102 1
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOT U
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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