OE/TEPAJIBHAS PABOYASA ITPOT'PAMMA
yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIH YPOBEHb»

115t ooyuaroruxest 10 — 11 kmaccos



HHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus siBsieTcss 0THUM M3 0a30BBIX KyPCOB HAa YPOBHE CPEIHEro 00Iero oOpa3oBaHHs, TaK
Kak 00ecleYrBaeT BO3MOXHOCTh HM3YUYCHHs JTUCIMIUIMH E€CTECTBCHHO-HAyYHOW HANPABICHHOCTH U
MPEIMETOB TYMAaHUTAPHOTO IUKIA. [10CKONBKY JIOTHYECKOE MBINUICHUE, (HOpMUPYEeMOe MPH HU3YYCHUU
00y4JarONUMUCS TTOHATUHHBIX OCHOB T€OMETPHH, MPH J0KA3aTeIbCTBE TCOPEM U MOCTPOCHUU IEMOYKU
JIOTUYECKUX YTBEPXKICHUN TMPH PEIICHUHM T€OMETPUYCCKUX 3a]lad, YMEHHUE BBIJBUraTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCA MPU PEHICHUHM 337a4 €CTECTBEHHO-HAYYHOI'O IHMKJIA, B
YaCTHOCTH (DU3MUYCCKUX 33]1ad.

Ilenb ocBOGHUS MpOTrpaMMbI y4eOHOTO Kypca «['eoMeTpus» Ha yriayOJIIEHHOM ypOBHE — pa3BHTHC
WHJAMBHIIyAJIbHBIX CIOCOOHOCTEH OOYyYarommxcsi TpPU HW3YYCHUH TEOMETPUHM, KaK COCTaBJISIOIICH
npenaMeTHoON obnacTu «MaTemaTtuka U nHpOpMaTHKa» depe3 00ecredeHne BO3MOXKHOCTH TPUOOPETCHUS
Y UCTOJBh30BaHUsI 0oJiee TIIyOOKUX IeOMETPHUYSCKUX 3HAHWMA M JIEHCTBHM, CIICIU(MUIHBIX TCOMETPUU, U
HEOOXOJUMBIX JUIS YCIEIIHOTO NPO(ECCHOHAIBHOTO O00pa30BaHMUs, CBA3aHHOTO C HCIIOJIB30BAHUEM
MaTeMaTUKH.

[TpuopureTHRIMU 3aJauaMH Kypca T€OMETPHH Ha YIIIyOJEHHOM YPOBHE, PACIIUPSIONIMMUA U
YCHJIMBAIOLIUMHU KypC 0a30BOI0 YPOBHS, SIBJISIOTCS:

pacIIMpeHUe TPEJICTABICHUS O T€OMETPHUM KaK 4YacTH MHPOBOW KYJbTYpbl U (hopMHpoBaHUE
OCO3HAHUS B3aMMOCBSI3U T€OMETPHUH C OKPY>KAIOIIUM MUPOM;

(hopMUpOBaHUE PEICTABICHISI O POCTPAHCTBEHHBIX (PUTYPax KaK O BAKHEHIIINX MAaTEMaTHICCKUX
MOJEIAX, IO3BOJSIOIIMX ONUCHIBATH M H3Yy4aTh pPAa3HbIC SIBICHHUS OKPYKAIOLIETO MHUpA, 3HAHHE
MOHATUHHOTO ammapara 1o pasferny «CtepeoMeTpusdy yaeOHOro Kypca TeOMETPHH;

(dbopMupoOBaHUE YMEHHUS BJIaIE€Th OCHOBHBIMH IMOHSTHSMH O TMPOCTPAHCTBEHHBIX (DUTYpax U WX
OCHOBHBIMH CBOHCTBaMH, 3HAHHUE TeOpeM, GOPMYIT U yMEHHE UX IPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMBI
Y HAXOJIUTh HECTAHAAPTHBIE CTIOCOOBI PELICHMS 3a/1aY;

(hopMupOBaHUE YMEHHS PACIIO3HABAThH HA YePTEKaX, MOJIENSIX U B PealbHOM MUPE MHOTOTPaHHUKHU
U TeJa BpalleHUsl, KOHCTPYUPOBATh FEOMETPUUECKUE MOJIEIH;

(dhopMUpOBaHHE TIOHUMAHHUS BO3MOXXHOCTH aKCHOMATHUYECKOTO TIOCTPOSHHSI MAaTeMaTHYECKHUX
TeopuH, popMHUpOBaHE TOHUMAHWSI POJTH AKCHOMATHKH TP MPOBEIEHUH PACCYKICHUH;

(hopMUpOBaHUE YMEHHUS BIAJETh METOJaMHU JIOKA3aTeNbCTB U aJTOPUTMOB PEUICHHS, YMEHUS UX
MPUMEHSTH, IPOBOJIUTH TOKA3ATENbHbIE PACCYKACHUS B XOA€ PEIICHUS CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4
C TIPaKTHUYECKUM COJIEepKaHueM, (OPMHUPOBAHKE MPEACTABICHHS O HEOOXOIMMOCTH JOKa3aTeIbCTB MPH
000CHOBaHWM MAaTEMATHYECKUX YTBEPXKICHHH M POJHM aKCHOMATHKH B TPOBEACHHUU JE€AYKTUBHBIX
paccyxJIeHu;

pa3BUTHUE U COBEPIIEHCTBOBAHUE MHTEIIEKTYAILHBIX 1 TBOPUYECKUX CITOCOOHOCTEH 00YJarOIINXCS,
MO3HABATENbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBILUICHUS, WHTEpeca K
U3YYEHUIO TEOMETPUU;

(dhopMupoBanue (HYHKIIMOHATBHON IPaMOTHOCTH, PEICBAHTHOW T€OMETPUHU: YMEHHS Paclio3HABATh
MIPOSIBJICHHUSI TEOMETPUYECKUX TIOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHBIX JKU3HEHHBIX
CUTyaIlMsIX W TPU M3YYEHUH JPYTHX YUYEOHBIX TPEAMETOB, TPOSIBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJICIMPOBAHUS pEATbHBIX CHUTYyallWid, WCCIEIOBAHUSI IOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINN TTOJTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpXKATCIIBHBIMU JTUHUSAMH y4deOHOoro Kypca «Il'eomerpus» B 10-11 xmaccax
sBisitoTCS: «IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBE», «MHOTrOTrpaHHUKWY, « Tena BpaueHus», «BekTopbl 1
KOOPJIMHATHI B IPOCTPAHCTBE», «IBMKEHUS B IPOCTPAHCTRBEY.

ChopmynupoBarnoe Bo DPI'OC COO TpeboBaHME «yMETh OIEPUPOBATH TMOHATHIMIDY,
peleBaHTHBIME T€OMETPUU Ha yIIyOJI¢HHOM ypoBHE oOydenms B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJICPIKATEIIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (POPMHUPOBAHHME JIOTUYSCKUX YMEHHH pacIpeaesieTcss He
TOJIBKO TI0 COAEp)KaTeIbHBIM JMHUSAM, HO W 1o romam oOydenusa. ConepkaHue oOpa3oBaHHA,
COOTBETCTBYIOIIEEC TMPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodeil MmporpaMMel,



pacnpeneNiéHHBIM 10 rojjaM O00ydYeHUs, CTPYKTYPHUPOBAHO TaKMM O0pa3oM, YTOOBI KO BCEM OCHOBHEIM,
MPUHIUITHAIEHBIM BOIIPOCaM O0YYaroIuecs: 00paliaaIuch HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh
OBJIAJICHUEC T'COMETPUUYCCKUMH TOHSATHSAMH ¢ HaBBIKAMU IMOCICAOBATEIILHO M IOCTYNAaTENbHO, C
COOJIFOJICHUEM TIPUHIIUIA IPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYAaTh B OOIIYIH0 CHUCTEMY
TCOMETPHUYCCKUX TMPEACTABICHUNA OOYYaIOIMUXCs, pacmupss u yrayomss e€, oOpa3ys NpOYHBIC
MHO>KECTBEHHBIC CBSI3H.

[epexo/ k U3yUeHUIO TEOMETPHUH Ha YIITyOJIEHHOM YPOBHE TIO3BOJISCT:

co3nath ychoBus i auddepeHimanuu  00ydeHHs, TOCTPOSHHUS  WHAMBHUIYaTbHBIX
00pa3oBaTeIbHBIX TPOrpamMM, OOCCICUUTh YIIIyOJNEHHOE HM3YYCHHE TEOMETPHHM KaK COCTAaBJISFOINCH
y4eOHOro mpeamera «MaremaTHKay;

MOJITOTOBUTH O0YYAIONIMXCS K MPOJODKCHUIO U3yUYCHHSI MATEMAaTUKH C YIE€TOM BhIOOpa Oymyrieit
npodeccuu, odecreurnBas MPeeMCTBEHHOCTh MEKIY OOIIMM U TTPOPECCHOHATLHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomerpus» Ha yrinyonéHHoM ypoBHe otBoautcs 204 gaca: B 10
kiacce — 102 vaca (3 gaca B Henenmo), B 11 kiacce — 102 vaca (3 vaca B HEIGIO).



COJAEPKXAHUE OBYYEHMUSA
10 KJIACC

IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpud. Touka, TmpsiMas, IUIOCKOCTb, mpocTpaHcTBo. [lonatue 006
AKCHOMaTHYECKOM MTOCTPOEHUH CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX.

B3aumnoe pacnonokeHue IpsMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MApANTIeNbHbIE U CKPEIINBAIOIIUECS
npsmble. [Ipu3Haky ckpenuBaromuxcst NpsAMbIX. [lapauieabHOCTh NPSAMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE:
napajuleibHbIe MPsAMBIE B MPOCTPAHCTBE, MApaIENIbHOCTh TPEX MPSMBIX, MapajuUIeIbHOCTh MPSAMOM M IJIOCKOCTH.
[lapannensHOE W UEHTpaJbHOE NPOCKTUPOBaHUE, H300pakeHHe Quryp. OCHOBHBIE CBOWCTBAa MapajuICIbHOTO
npoekTupoBaHus. M3o0paxenne ¢uryp B mapajuieIbHON MPOEKIUH. YTIBI C COHANPaBICHHBIMU CTOPOHAMH, YTOJ
MEeXIy TpsSMBIMH B TpocTpaHcTBe. [lapanienpHOCTh IUIOCKOCTEH: mapasienbHble IUIOCKOCTH, CBOICTBa
napaienbHbIX Tockoctel. [Ipocrelimme npocTpaHcTBeHHBIE (GUTYPHI Ha MJIOCKOCTH: TETPadp, Mapajule/IenuIe],
MIOCTPOEHUE CEYEHUN.

[lepnieHAUKYASAPHOCTh NPAMOM M TJIOCKOCTH: NEpPHEHAUKYJSPHBIE TpsIMblE B IPOCTPAHCTBE, MpPSMBIE
napajuieibHbIe U NEPIEeHANKYIISIPHBIE K IIIOCKOCTH, IPU3HAK MEPIEeHIUKYISPHOCTH MPSIMOM U INIOCKOCTH, TEOPEMA O
NpsIMOM  TIEPHEHIUKYJIAPHON IUTOCKOCTH. OpTOroHalibHOE MpPOEKTHUpoBaHHUE. lleprneHAuKyasp U HaKJIOHHBIE:
paccTosiHAe OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE OT MPSAMOW J0 TUIOCKOCTH, MPOEKUUs (UTyphl Ha TIIOCKOCTE.
IlepnenauKyJIApHOCTh IIOCKOCTEW: IIPU3HAK IEPHEHAMKYJSIPHOCTH JABYX IUIOCKOCTel. Teopema o Tpéx
MEPIEHANKYIAPAX.

Vbl B IPOCTPAHCTBE: YOI MEXKIY OPSAMON U INIOCKOCTBIO, IBYTPAHHBIN Yo, TMHEHHBIN Yroj ABYTpaHHOTO
yria. TpéxrpanHslii 1 MHOrOrpaHHsie yribl. CBOKWCTBA IVIOCKUX YIJII0B MHOTOIPaHHOrO yria. CBOMCTBA MJIOCKUX U
JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUIsSl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuK#n

Bunbel MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpu3ma: n-yromeHas npusma, npsMas M HaKJIOHHas
npu3Mbl, OOKOBas W IOJIHAas TMOBEPXHOCTH NMpu3Mbl. llapainenenunen, npsMOyrojbHBIN Napayiefenunel U ero
cBoiicTBa. Kparyaiime myTH Ha NMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mudaropa. [lupamupa: N-yrojpHas nupamuia, paBWwiIbHAs U yceu€HHas nupamuisl. CBoiicTBa pébep u OGOKOBBIX
rpaHell mpaBWIbHOM nHpamuibl. IIpaBUiIbHBIE MHOTOIpaHHUKHW: TpaBUiIbHAs NMpHU3Ma W IpaBHIbHAs NHPAMH]A,
NpaBUIIbHAS TPEYTOoJIbHAS MUPAMHIA U IPAaBUIIBHBIN TeTpa’ap, Kyo. [Ipencrasienue o mpaBUIbHBIX MHOTOIPAHHUKAX:
OKTa3JIp, AOAEKAdIP U UKOCADIP.

Brrunciienne 371eMEHTOB MHOTOIPaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans OOKOBOH MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBL.
[Inomans OOKOBOW IMOBEPXHOCTH M IOBEPXHOCTH NPaBHIBHOM NHpaMHIbl, TEOpeMa O IUIOMAIu YCeUYEHHOMH
MUPAMUJIBL.

CuMMeTpHs B TPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU MPaBWIBHBIX MHOIOIpaHHUKOB. CHMMeETpHs B
MIPaBUJIBHOM MHOTOTPaHHMKE: CHMMETPHs MapajUleNienunea, CUMMETPHsl MPaBWIBHBIX MPH3M, CHMMETPHS
MIPABUJIBHON MUPaMUBI.

BexkTophl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, AJMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI KOJIMHEApHBIE,
COHAIIpaBJIEHHBIE W TPOTHBOIIOJIOKHO HAaIIpaBIIEHHBIE BEKTOPHI. PaBeHCcTBO BekTOpoB. [leiicTBHA ¢ BeKTOpammu:
CJIOKEHHE 1 BEIYMTAaHNE BEKTOPOB, CyMMa HECKOJIBKMUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uncio. CBOMCTBA CIIOKEHUs
BeKTOpoB. CBOICTBa yMHOXKEHHUS BEKTOpa Ha 4ucio. [loHsATHEe KOMITaHapHBIe BEKTOPHL. [Ipr3HaK KOMIUTaHAPHOCTH
Tpéx BekTopos. IIpaBmiio napamnenenunena. Teopema o pas3ioxkeHUH BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsimoyToNbHAsA cucTeMa KOOpAuHAT B mpocTpancTBe. KoopamHate! BekTopa. CBsi3b MEXIy KOOPAWHATAMH BEKTOpa
¥ KOOpPAWHATaMH TOYEK. YTOJ MeXTy BekTopamu. CKalIsipHOE MPOM3BEIEHHE BEKTOPOB.



11 KJIACC

Tena Bpamenus

[MonsaTHss: UWIMHIpPUYECKas TIOBEPXHOCTh, KOHHUYECKash IOBEPXHOCTh, cdeprudeckas MOBEPXHOCTS,
oOpasyromue mnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, yCceu€HHBIH KoHyC, cdepa, map. B3aumuoe
pacmonioxkenue cepbl ¥ IIOCKOCTH, KacaTenbHas TUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHusl Ha TUIOCKOCTH.
Pa3péprka nunuHapa U koHyca. CummeTpus cdepsl U mapa.

O0BéM. OcHoBHBIE cBOHCTBa 00BEMOB Ted. TeopemMa 00 00BEME MPAMOYTONBHOTO Mapajiefenuieaa u
cienctBus u3 He€. OOBbEM NPSAMON U HAKIIOHHON MPHU3MBI, IITHHIPA, MUPaMUIbl U KoHyca. O0BEM mapa 1 M1apoBoro
CErMEHTA.

KomOuHanmu Ten BpamieHWss W MHOTOTpaHHHKOB. [Ipu3ma, BhUcaHHas B LWIMHAP, OMHCaHHAS OKOJIO
nununapa. Ilepeceuenue cdepsl um mapa c¢ miockocTbro. Kacanme mapa u cdepsl miaockoctero. Ilonsartue
MHOTOTPaHHHUKA, OIIUCAHHOT'O OKOJI0 cepbl, chephl, BNUCAHHON B MHOTOIPAaHHUK HITH TEJIO BPAIICHHS.

[Tnomaap MOBEpXHOCTH LWIMHIApA, KOHYyca, Iuomans cdepbl u e udacteld. [logobme B mpocTpaHCTBeE.
OtHomueHre 00EMOB, IUIOIAAeH MoBepxXHOCTer TogoOHBIX (uryp. [IpeodpazoBanue momobus, romoteTus. Pemenue
3a/1a4 Ha INIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPHUUECKUX METOIOB.

[MocTtpoeHne cedeHWd MHOTOTPAaHHHKOB M TeNl BpalleHHWs: CEYeHHs LWIMHApa (MapajuleNbHo |
MIEPIICHINKYJIIPHO OCH), CEUYCHHUS KOHyca (MapajuiesibHbie OCHOBAHHIO M IMPOXOJAIINAC Yepe3 BEPUIMHY), CCUCHHS
nrapa, METObI IOCTPOCHUS CEYCHUI: METO/I CIIE/IOB, METO/I BHYTPEHHETO MPOCKTHPOBAHHSI, METOJI IIEPEHOCA CEKYIIESH
IUIOCKOCTH.

BekTopbl U KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpaHcTBe. Omnepanuu Haja BeKTOpaMu. BekTopHoe yMHOXEHHE BEKTOpOB. CBoiicTBa
BEKTOpHOTO yMHOXeHUs. [IpsMoyronpHas cucteMa KOOpIUHAT B pocTpancTBe. KoopnuHate! Bektopa. Pasnoxenue
BEKTOpa 110 6aszucy. KoopanHaTHO-BEKTOPHBIM METO IPH PELICHHH T€OMETPUIECKHX 3a1a4.

JIBH:KeHHSI B IPOCTPAHCTBE
Jsmwxenns mpoctpancTBa. OTtoOpaxenws. J[prwkeHuss u paBeHCTBO (uryp. OOmue cBOWCTBa IBWXECHHN. Bumbt
JIBIDKCHUI: MapauleNIbHBIA epeHoc, IeHTpaIbHAs CUMMETPHS, 3epKaJlbHasi CAMMETPHS, TIOBOPOT BOKPYT MPSIMOH.
[IpeobpaszoBanus nonodust. Ilpsmast u cdepa Diinepa.



INNIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUSA  YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBILIIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHHE:

c(OpMHPOBAHHOCTH TPAKIAHCKON MO3ULUHN 00yUaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4JIEHA POCCHKCKOTO
o0miecTBa, MpEACTaBICHHE O MAaTEeMaTHUYECKHUX OCHOBaX (YHKIMOHMPOBAHHSA PAa3IUYHBIX CTPYKTYp, SBJICHUI,
NpOoLeayp Tpa)kIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHL W JAPYTroe), yMEHUE B3aHMMOJAEHCTBOBATbh C COLUAIBLHBIMH
WHCTUTYTaMH B COOTBETCTBUH C MX QYHKIMSIMH M Ha3HAUCHHEM;

2) maTpuoTHYecKoe BOCIIUTAHHUE:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXKAaHCKOW MIACHTUYHOCTH, YBRKEHHS K MPOLUIOMY U HACTOSIILIEMY POCCHHACKON
MaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUNCKHX MAaTEMaTHKOB M POCCUICKOM MaTeMaTHYECKOH
HIKOJIBI, UCTIONB30BaHKE 3TUX JOCTIKECHUH B APYTHX HayKaX, TEXHOJOTHSIX, cepaX SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

OCO3HAHKE TYXOBHBIX IICHHOCTEH POCCHICKOrO Hapona, chOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUIECKOTO
IMMOBCACHU A, CBA3AHHOI'O C MMPAKTUYCCKUM NMPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HaYKU U ACATCIbHOCTBIO y‘léHOFO, OCO3HaHUC
JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIETro;

4) 3cTeTHYeCKOe BOCIUTAHME:

JCTETUYECKOE OTHOIICHHWE K MHUpY, BKIIOYasi SCTETUKY MaTeMaTHYeCKUX 3aKOHOMEpPHOCTeW, OOBEKTOB, 3aaad,
PELICHNH, pacCy>KACHUH, BOCIPUUMUYNBOCTE K MATEMaTHUECKUM ACTIIEKTaM Pa3IMYHbIX BHIIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHue:

c(hOpMHPOBAHHOCTh YMEHHUS MIPUMEHITh MaTeMaTHUECKUE 3HAHMS B MHTEpecax 3J0pOBOro u Oe3zomacHoro odpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3I0POBBIO (30POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEKUM 3aHATHH U
OTIbIXa, perynsipHas (usndeckas aKTUBHOCTH), (U3MUECKOE COBEPILIECHCTBOBAHWUE NPU 3aHATHAX CIIOPTHBHO-
03/I0pPOBUTEIIHON 1€ TETBHOCTBIO;

6) Tpya0BOE BOCIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAaHHE LEHHOCTH TPYAONIOOMs, WHTEpeC K pPazaMyHbIM cdepaM NpodhecCHOHATbHOM
JeSITEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKONW M €€ MPHUJIOKECHUIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oymymiei
npodeccul ¥ peayn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIJIaHBI, TOTOBHOCTh U CHOCOOHOCTh K MaTEMaTHYECKOMY
00pa3oBaHMIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUHM BCEW >KU3HH, TOTOBHOCTH K aKTHBHOMY YYacTHIO B PELICHHU
NPaKTHYECKUX 33724 MaTeMaTHUECKON HaIllPaBJICHHOCTH;

7) 3Ko0JI0THYECKOEe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTD 3KOJIOTMYECKOW KyJIbTYpPbl, [IOHUMAHHE BIUSHHUA COLHMAIbHO-3KOHOMHUYECKHX IIPOLECCOB Ha
COCTOSIHUE TPHUPOJHON M COLMAIBHOW CpeAbl, OCO3HAaHWE TIJI00AJBHOTO XapakTepa 3KOJOTHYECKHUX IMpobiieMm,
OpHEHTAlMs Ha IMPUMEHEHHWE MaTeMaTH4YeCKMX 3HAaHM{ Ui pelIeHHs 3agad B 00JacTH OKpysKarolleidl cpeasbl,
IUTAHUPOBAHUE ITOCTYIIKOB U OLIEHKH UX BO3MOXHBIX TOCIIEACTBUM IJIs1 OKPYXKAIOLIEH Cpeabl;

8) neHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKU M OOIIECTBEHHON
NPaKTUKH, TOHMMAaHUE MAaTEMAaTUYeCKOW HAyKH Kak cepbl YeNOBEUECKOW JEATEILHOCTH, 3TAloB €€ pPa3BHTUS U
SHAYUMOCTHU JIsI PA3BUTUA LHUBUIMU3AWH, OBJIAJCHHUEC SA3BIKOM MAaTCMATHUKU H MaTeMaTHYECKOU Ky.HBTypOfI KakK
CPEIICTBOM TIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIIATH IPOEKTHYI0 W HCCIEJOBATENbCKYIO JEATEIbHOCTD
WHANBUAYAJIbHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbI€ TeiicTBUS
Ba3oBrLIe JJornueckne qeicTBUA:



BBISABIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHYECKUX OOBEKTOB, MOHATHH, OTHOLICHUH MEXIY
MNOHATHAMH, (OPMYyITHUPOBATH OMpEICTeHUs TOHATHH, YCTaHABIMBATh CYLICCTBEHHBIM MpPU3HAK KiIacCH(HUKALUH,
OCHOBaHUS U1t 0000IIEHHS U CPAaBHEHUS], KDUTEPHU POBOIMMOTO aHAJIN3a;

BOCIIPHHUMATh, (OPMYIIMPOBATh U MPEOOPa3OBHIBATH CYKICHHS: yTBEPIUTEIbHBIE U OTpULATEIbHbIC, CTUHUYHEIC,
YacTHBIE U 00IUE, YCIOBHBIE;

BBISBIISITH MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEUHs B (akTax, AaHHBIX, HAOMIOACHUSIX U
YTBEPXKICHUSX, TIpeAiaraTh KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTh BBIBOABI C WCIOJB30BAaHWEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U WHAYKTHBHBIX YMO3aKIIOUYCHHI,
YMO3aKJIFOUEHH 10 aHaJIOTHH;

NPOBOJMTH CAMOCTOATENBFHO JOKA3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHH (IpsiMble W OT MPOTUBHOIO),
BBICTPanBaTh apryMEHTAIHIO, PUBOJUTE MPUMEPBl U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBOJIBI;

BBIOMpaTh croco0 pemreHus yuyeOHOW 3amadn (CpaBHHBAaTh HECKOJIBKO BapHaHTOB peEIIEHUs, BBIOMpaTh Hambojee
MOAXO/ISIIINN C Y4ETOM CAMOCTOSITEIILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTeIbcKHe JeiicTBHA:

UCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUNA HHCTPYMEHT MO3HAHUS, POPMYITHUPOBATH BOMPOCHI, (PUKCHUPYIOIIHE
MPOTHUBOPEYNE, MPOOIeMy, YCTaHABJIMBATh UCKOMOE M JIaHHOE, (hOPMUPOBATH THUIIOTE3Y, apr'yMEHTHPOBATh CBOIO
MO3ULINI0, MHEHUE;

IPOBOJUTH CAaMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIENOBAHHE I10 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEMAaTUYCCKOI'O O6’b€KTa, SABJICHUA, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEN MCXKOY O6BCKT3MI/I, SABJICHUAMU,
IpOoLeCCaMH;

CaMOCTOSITETFHO (POPMYJIHPOBATh OOOOIICHWS W BBIBOABI 10 pe3yjibTaTaM IMPOBEAEHHOTO HAOIIOIEHUS,
UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTb ITOJYUEHHBIX PE3Y/IbTAaTOB, BBIBOJOB U 0000IICHUI];

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh NPEAINOIOKEHUS O €r0 Pa3BUTHUH B HOBBIX
YCIIOBHUSAX.

PaGora ¢ nundopmanueii:

BBISBIISITH Ae(PULIUTH MHPOPMALIMK, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOIPOC U JUIS PELICHUS 3a/1a4u;
BBIOMpaTh HMH(OpMAIMIO W3 HMCTOYHUKOB PpAa3MYHBIX THUIIOB, aHAJIM3UPOBaTh, CHCTEMAaTU3UPOBATH U
MHTEPIPETUPOBATh HHPOPMALMIO Pa3JInYHBIX BUJOB U (pOpM mpencTaBieHus;

CTPYKTYpUPOBaTh HHPOPMAIIHIO, IPEACTABIIATE €€ B Ppa3InUHbIX (opMax, HIUTIOCTPUPOBATh Tpaduiecku;

OLIEHUBATh HaI&KHOCTh MH(OPMALIUH 110 CAMOCTOSTETILHO C(HOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeilicTBUs
Oo0wmenmne:
BOCIIPHHUMATh M (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBMAMH U LEISIMU OOLICHHUS, SCHO, TOYHO,
IrPaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHs B YCTHBIX M MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHUS 110 XOIY pEeIICHHS
3aJa41, KOMMEHTHPOBATH MOJIyYEHHBIH PE3yJIbTaT;
B XOA€ OOCYyXAEHHUsS 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXKIaeMOH TeMbl, MpOOIEeMBbl, pelIaeMON 3aaayH,
BBICKA3bIBaTh WJICH, HAIEJICHHbIE Ha IOMCK DELICHHs, COIOCTABISTH CBOM CYXAEHHS C CYXICHHSAMHU IPYTHX
YYaCTHUKOB JHANOra, OOHAPYXKHMBATh PAa3UUMEe W CXOJICTBO MO3MIMH, B KOPPEKTHOW Qopme (HopMyIHpoBaTh
pasHorIacus, CBOU BO3PAKECHHS,
MMPEACTABIIATE PE3YJIbTAaThl PECIICHUA 3ada4M, SKCIICPUMEHTA, UCCIICAO0OBAHUA, ITPOCKTA, CaAMOCTOATCIILHO BI)I6I/IpaTI)
(hopMar BBICTYIUIEHUS ¢ YYETOM 337124 MPE3CHTAIIMNA 1 0COOCHHOCTE! ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe yieOHbIe AelicTBUA
Camoopranuzauus:
COCTABIISITh TUIAH, AJITOPUTM pEIICHUs 3a/a4d, BBHIOMPATh CHOCOO PEHICHUs ¢ y4ETOM HMEIOIUXCS PECYpCcOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BapHaHTHI PENICHWH C yd4éTOM HOBOMH
UHGOPMAITUH.
CaMOKOHTPOJIb, SMOLHOHAJILHBIN HHTE/JIEKT:



BJIaJeTh HABBIKAMU IIO3HABATEIbHOH pedIieKCMH Kak OCO3HAHUSI COBEPIUAEMBIX ACHCTBUH W MBICIUTEIBHBIX
MPOIIECCOB, X PE3yJbTATOB, BIAAETh CII0OcOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISL TpoLiecca U pe3yJIbTaTa pelieHus
MaTeMaTH4YeCKOW 3aJauu;

MIPEBUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH NIPH PELIEHUH 33Ja4l, BHOCUTH KOPPEKTHUBHI B IEATEIILHOCTD Ha
OCHOBE HOBBIX O0CTOSITENBCTB, JAaHHBIX, HAWICHHBIX OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETd U YCIOBHUSIM, OOBSCHATH MPUYMHBI JOCTHIKEHHS WM HEJOCTIKCHHS
Pe3yIBbTaTOB JACATENbHOCTH, HAXOIUTH OLIHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS JeATEJbHOCTD:

MOHUMATh M UCIIOJIb30BaTh NMPEUMYILECTBa KOMaHIHOW M WHAWBUAYATHLHON pabOThl MpU pelleHHH YYeOHBIX 3a/ad,
NPUHUMATH 1eJTb COBMECTHON JCATENbHOCTH, MJIAHUPOBATH OPraHU3aIMI0 COBMECTHOM paboThI, paclpeaessiTh BHIbI
pabot, oroBapuBaThcs, 00CYXKAaTh MPOLECC M Pe3ynbTaT paboThl, 0000IATh MHEHHUSI HECKOJIBKUX JIIOJIEH;
Yy4acTBOBaTh B TPYNIOBBIX opMax paboTsl (00Cyx)aeHHst, 0OMEH MHEHH, «MO3TOBBIEC IITYPMBI» U HHBIE ), BBHITOTHSITD
CBOIO 4acTb pabOThl U KOOPIAWHUPOBATH CBOU ACUCTBHA C JPYTUMH YWICHAMH KOMaH[bl, OLEHUBATh KAYECTBO CBOETO
BKJIaJ1a B OOLIHIA TPOIYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBHSL.

HNPEJIMETHBIE PE3YJIBTATDI

K koniy 10 kiracca oOydJaroniuiicss Hay4InuTCs:
e  CBOOOJHO ONMEPHPOBATH OCHOBHBIMHU MOHSATHSIMU CTEPEOMETPUH NPU PEILICHUH 33ja4d U MPOBEACHUH
MaTeMaTHYECKHX pacCy KACHUIA,
®  TIPUMCHSTH AKCHOMBI CTEPEOMETPHH U CIEIICTBHUS U3 HUX MPH PELICHUH TEOMETPHUYECKHX 3a/1a4;
e  KIacCH(UIMPOBATH B3aUMHOE PACHOIOKEHUE IPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B IIPOCTPAHCTBE,
HPSIMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE;
e  cBOOOZHO ONEPHPOBATH MOHATHUSAMH, CBA3AHHBIMHU C yIJIAMH B IPOCTPAHCTBE: MEXIY IMPSIMBIMH B
MPOCTPAHCTBE, MEKAY MPSIMOH U TIOCKOCTHIO;
e  CBOOOJHO ONIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
e  CBOOOJHO paclio3HaBaTh OCHOBHBIE BUJBI MHOTOTPAaHHUKOB (NpW3Ma, MUpaMHJA, TPSIMOYTOIbHBIH
napaJuiesienuIies, Kyo);
e  KIaccHU(UIMPOBATH MHOTOTPAHHHKH, BEIOMpas OCHOBAHUS IS KJIaCCU(PHKAIIH;
e cBOOOIHO ONEPUPOBATH MOHITHUSIMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IIOCKOCTBIO;
e BBINOJHITH NapaJUIeNbHOE, IEHTPAIbHOE H OPTOrOHAJIbHOE MPOSKTUPOBaHUE (PUTYP HA TLIOCKOCTH,
BBITIOJTHATH N300pakeHus1 PUTYp Ha MIIOCKOCTH;
®  CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB DPAa3JIMYHBIMH METOJAMHU, BBITIONHATH (BBIHOCHBIC) IIIIOCKHE
YepTeXU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (QUTYp: BUA CBEpXY, COOKY, CHU3Y;
e  BBHIYHCIIATH IUIOLIAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUPAMHA), TECOMETPUIECKHX Tel C
NpUMEHEeHUuEeM (hOopMyT;
e  CcBOOOAHO OMNEPUPOBATH TOHATHUSMM: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTb
CUMMETPUH, IEHTP, OCh U INIOCKOCTh CAMMETPHU (BUTYPHI;
e CcBOOOJHO ONEPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMYU BEKTOPaM M KOOPIUHATAM B IPOCTPAHCTBE;
e BBINOJHSITH JICHCTBHS HAJl BEKTOPAMU;
e  pemaTth 33Ja4Yd Ha JJOKa3aTeJIbCTBO MaTeMaTHYECKUX OTHOIICHUH M HAaXOXKICHHUE T€OMETPUYECKUX
BEJIMYMH, IPUMEHSISI U3BECTHBIE METOABI IIPU PELICHUH MaTeMaTHYECKHX 3a]1a4 MOBBIIIEHHOTO H BEICOKOTO
YPOBHS CIIOKHOCTH;
®  TPUMEHATH NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI TIPH
pEIICHHN CTEPeOMETPUIECKUX 3a]1a;
e  U3BIEKaTh, MpPeoOpa3OBBIBATH M WHTEPIPETHPOBATh HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX UTYpax, MPEJCTABICHHYIO Ha YepTexax 1 PHCYHKax;
®  IIPUMEHATH MOJYYCHHBIC 3HAHWS Ha MPAKTHKE: CPABHUBATH M aHAIN3UPOBATH PEAbHBIC CUTYAIlHH,
NPUMEHATh W3y4YEeHHBIE IMOHATHSA B MpOLECCE MOMCKA PEMICHWsS MaTeMaTHYeCKH CHOPMYIHPOBAHHOMN



npo0JIeMbl, MOJECTUPOBATH PEAIbHBIEC CUTYalluH Ha SI3bIKE TEOMETPHH, CCIIE0BATh TOCTPOCHHBIE MOJECITU
C UCTIOJIb30BaHNEM T€OMETPUIECKUX MMOHATHI U TEOpEM, ammapara alreOpsl, pelaTs NpakTHIECKUE 3a/1a4H,
CBSA3aHHBIE C HAX0XKJIEHUEM F€OMETPUUYECKUX BEIHUNH;
o MUMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTH T€OMETPHUU KaK COCTABHOW YacTy yHAaMEeHTa
Pa3BUTHUSI TEXHOJOTHI.

K xonmy 11 kimacca oOydaroniuiicst HAydInuTCs:
o CBOOOJHO ONEPUPOBATH MOHATHIMH, CBA3aHHBIMU C IIMJIMHIPUICCKON, KOHUYECKOW U CPepruecKOi
MTOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI IOy UESHHS,
o ONEepUPOBaTh MOHATUSIMH, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LUIMHAPOM, KOHYCOM, cdepoil u
1apom;
o pacro3HaBaTh Tesa BpaeHus (HUITHHIP, KOHYC, cdepa U map) U 00bSICHAT CIIOCOOBI MOTYyYESHUS Tell
BpallleHus;
o KJIacCU(UIMPOBATH B3aUMHOE PACIIOJIOKEHHE Cephl U MIIOCKOCTH;
o BBIYUCIISITh BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHHKOB M TE€J BpalleHHs, OOBbEMBI U IUIOLIATU
MOBEPXHOCTEH MHOTOTPaHHUKOB U TE€J BPALICHUS, FTEOMETPUUYECKHX TEJI C IPUMEHEHHEM (popMy;
o CBOOOJHO ONEPUPOBAaTh MOHATHSAMH, CBSA3aHHBIMM C KOMOMHALMSIMM T€Jl BpaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cpepy W ONMMCAHHBINH 0KOJIO cdepsl, cdepa, BIIcaHHAS B
MHOTOTPAHHUK WJIM TENO BpaleHUS;
o BBIYUCIISITH COOTHOIICHHSI MEXKAY TJIOMIAAsIMUA TIOBEPXHOCTEH B 00bEMaMK MOJOOHBIX TET,
o n300paxaTh U3ydaeMble UTYPBI, BHIIOIHATH (BHIHOCHBIC) MIIOCKUE YEPTEKU U3 PHCYHKOB MTPOCTHIX
00BEMHBIX (DUTYD: BUA CBEPXY, COOKY, CHU3Y, CTPOMTH CEUCHHUS TEJl BPAILCHHS;
o W3BJEKaTh, MHTEPIPETHPOBATE M  MpeoOpa3oBbIBaTh HMH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U PUCYHKax;
o CBOOOJHO ONIEPUPOBATH HOHITHEM BEKTOP B IPOCTPAHCTBE;
o BBITIOHSTDH ONEpaIiy HaJ BEKTOPAMU;
o 3aJaBaTh IJIOCKOCTh YPaBHEHHUEM B IEKapTOBOM CHCTEME KOOPIMHAT;
o pelaTe TeOMETPUYECKHE 3aJa4d Ha BBIUMCIECHHE YIVIOB MEXIY MNPSAMBIMA M IUIOCKOCTSMH,
BBIUMCIIEHHE PACCTOSTHUM OT TOYKH IO TUIOCKOCTH, B LIEJIOM, Ha IMPUMEHEHHE BEKTOPHO-KOOPAHHATHOIO
METO/1a NPH PELICHNHY;
. CBOOOJHO ONEPHPOBATH MOHATHAMH, CBSI3aHHBIMH C JBWXCHHEM B IPOCTPAHCTBE, 3HATHh CBOICTBA
JIBIDKCHUM;
o BBITMIOJHATh H300paXKeHWs MHOTOTPAaHHHWKOB W TeNl BpallleHUs NpU MapayieIbHOM IepeHoce,
HEHTPAJIbHOH CUMMETPUH, 3epPKAIbHOW CHMMETPHH, MPH MOBOPOTE BOKPYT MPSIMOW, MpeoOpa3oBaHUs
IOJI00US;
o CTPOUTH CEYEHHS MHOTOTPAaHHMKOB U TN BpALEHHS: CEYEeHUs NMINHApa (TMapaijiensHo |
NEPIEHIUKYISIPHO OCH), CEYEHHsI KOHYca (TapajulesibHble OCHOBAHUIO M MPOXOJSIINE Yepe3 BEpLIMHY),
CEYeHHS 11apa;
o MCIIOJIb30BaTh METOJIbI TIOCTPOCHHS CEUEHHUI: METO] CJIeI0B, METO/] BHYTPEHHETO MPOEKTHPOBAHUS,
METO/J] IEPEHOCA CEKYIIEH MI0CKOCTH;
o JIOKa3bIBaTh FEOMETPUUYECKHE YTBEPKICHUS;
o NPUMEHATh TeoMeTpHyYecKue (akThl U PELICHUS! CTEPEOMETPHUYECKHX 3ahad, MPEroararoinnx
HECKOJIBKO IIIaroB PEIEHHs, €CITH yCIOBHs MPUMEHEHNS 3aJaHbl B SIBHOW M HEABHOI opme;
o pemaTe 3aJa4d Ha JIOKa3aTeIbCTBO MaTeMaTHYECKUX OTHOIIEHWH M HAXOXKJIEHHE T€OMETPHUYECKHX
BEJIMYWH;
o MIPUMEHATH MPOTPaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI NIPHU PEIICHUH
CTEpEOMETPHUECKUX 3a/1aY;
o MIPUMEHATH MOIyYEeHHbIE 3HAHUS Ha MPaKTHKE: CPaBHUBATh, aHAJM3UPOBATh U OLICHUBATh PeabHbIC
CUTyallud, TPUMEHSTHh W3yYEHHBIE IIOHATHSA, TEOPEMBI, CBOICTBAa B IIpOLECCE IIOMCKAa pEIICHUs
MaTeMaTH4ecKH c(hOpMyITHUPOBAHHOMN POOIEMBI, MOJCTHPOBATE PEANbHBIC CUTYAIMHU Ha S3bIKE TEOMETPHH,



UCCIEA0BATh MOCTPOCHHBIE MOJEIU C HCIONB30BAHUEM T'€OMETPUUECKUX MOHSTHM W TEOpeM, ammapara
anreOpsbl, pemarh MPaKTHUECKUE 33/1a4H, CBSI3aHHBIC C HAX0XKICHUEM IeOMETPUUYCCKUX BEIHYNH;

. UMETh MPEICTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTHS T€OMETPUH KaK COCTABHOM YacTH QyHIaMeHTa
Pa3BUTHUSI TEXHOJOTH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE INIVTAHUPOBAHUE 10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE MJIOCKOCTH, MapauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX MPSMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,

NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB;
MOJIyTIPOCTPAHCTBO

KoaunuyecTBO 4acoB

KonTpoabHbie
Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[onsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTb;
MOJIyTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHororpaHHuKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
CIICACTBHUA U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HuX. CnocoObl 3a1aHus
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TIOCKOCTEH

10

N3o00pakeHne ceueHnid mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanmie moCTPOCHHBIX CEUCHHH
pa3HBIMU [IBETAMH

11

N306paxkenue ceuenuit nupamuibl, kyoda
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHye NOCTPOCHHBIX CEUEHHUH
pa3sHBIMU LIBETaMH

12

N3o06paxkenue ceuenuit nupamuibl, kyoda
Y IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX TJIOCKOCTEH.
PackparmBanyie NoCTPOSHHBIX CEUSHHM
pa3sHBIMU [IBETaMHU

13

N300paxeHune cedeHuit mupamuibl, kyoa
Y [IPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceueHus
HIOJTY4EHHBIX TIOCKOCTEH.




PackpamBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU LIBETAMH

14

15

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJ1si HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHri MpSIMbIX U
IIOCKOCTEH

16

Merton cie1oB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IepTe)KCI\/JI " 3aI1MCh HI1aroB
MIOCTPOCHHS

[TocTpoenue ceuenuii B nupamuye, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIHCh I1aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa ()

NPONOPLHUOHATBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTopus pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKpemuBaronmxcs
npsaMeix. [lapaiiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema 0 CylieCTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM TIPSIMOM, MPOXOAIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKalIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
NapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex MpsAMBIX. Teopema
0 TPEX MapajuIeNIbHBIX NPAMBIX. Teopema
0 CKpPELIMBAIOLINXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoexTupoBanus. M300pakenne pa3HbIX
¢buryp B napaienbHON NPOEKIUU

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXAY MPSMBIMU

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHEBIC C




pacCIOIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOHN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajIeIbHOCTHU MPSAMON U IIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBIO NMPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

36

[TocTpoeHue ceueHus, TPOXOASILEro
yepes NaHHYI0 MPAMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYyrou npsamoil. Pacuér
OTHOUIEHUI

[TapannensHas TpOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOEHUS ceueHu Ky0Oa u
napayuienenumneaa. CBoncTaa
napajureJienumne/1a U IpU3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MPOXOSIIEH uepe3 TOUKY, HE
MPUHAISKALTYIO JaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

CaolicTBa napauieabHbIX MIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS




MIPU NIEPECEUCHUHU JIBYX MapaLICIbHBIX
MIJIOCKOCTEH TpeThei

37

CBolicTBa napasuieabHbIX MIOCKOCTEMN:
00 oTpe3kax napajuleIbHbIX NPSMBIX,
3aKJIIOUYEHHBIX MEKy NapajlyieIbHbIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMs apaJljIeNIbHbIMU IIOCKOCTSIMU

38

39

[ToBTropenue: Teopema [udaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOILHOTO
napajuiejaenunena

41

42

43

44

Brruncnenue ajiMH OTpe3KOB B Ky0Oe u
IPSMOYTOJIBHOM IapaJuIeyeuIe/ie

IlepneHAUKyYISAPHOCTD NPSAMON U
nockocty. [Ipusnak
NEPIEHAUKYISAPHOCTU IPSIMOMN U
IUIOCKOCTH

IlepneHAUKyYISAPHOCTD NPSAMON U
rockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOM U
IIJIOCKOCTH

TeopemMa o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, MPOXOAsAIIeit
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH




[IimockocTH U NepHeHIUKYJIPHBIE UM

4 IpsIMbIE B MHOTOI'PaHHHUKAX

46 [InockocTu U nepneHANKYISIPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnenauKyIsip U HAKJIOHHASA.

47 [TocTpoeHune nepneHauKyIspa U3 TOUKH
Ha IPSAMYIO
[lepneHaAuKyIsIp U HAKIOHHASA.

48 [TocTpoeHue nepneHauKyIspa U3 TOUYKH
Ha IPSMYIO

49 TeopeMa 0 TpEX NEPHEHANKYIISIPAX
(mpsimast U oOpartHas)

50 Teopema 0 TpEX NepHeHIUKYIIApaxX
(mpsimast 1 oOpatHas)

51 YTroa Mexkay CKpeIlHuBaroIMMHCS
PSIMBIMU
[Touck neprneHUKyJIIpHBIX MPSMBIX C

52 MOMOUIbIO EPIIEHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceuenuii kyba, mpuU3Msbl,

54 IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceueHuit kyda, mIpU3MBL,

55 MPaBWJILHON MUPAMHUJIBI C TOMOIIIBIO

opTor OHaJILHOM MMpOCKINU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCUTEJIBHO II0cKoCTH. [ImockocTu
CUMMETpPUI B MHOTOI'paHHHUKaX

57

58

59

[Ipu3Hak nepnesauKyISIpPHOCTH IPSAMOM
U IUIOCKOCTH KakK CIIEJCTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60

CriocoOb!I OIyCTUTH MEPIIEHAUKYJIISIPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

62

CnBur no HenapajieabHOU MPAMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe

pacIoI0kKEHUE NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yron Mexay NpsMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

64

[ToBTOpEHME: YTOT MEKITY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yIijla MEeXAy MPsSIMBIMU B
MHOTOI'PAHHHUKAX




66

JIByrpansbliii yroj. CBONCTBO JIMHEWHBIX
YTJIOB IBYI'PAHHOTO yrIila

67

68

69

70

IlepnienquKyJIApHBIE INTIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEM

[Tpu3Hak nepreHIuKyJISpHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEHIUKYIJISPHBIX TPEThEH IIOCKOCTH
[IpstMoyTONBHBIN Napasuienenunes; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuieNienumnena

TeopeMa 0 JUaroHaJii npsamMoyroJibHOIo
mapauiCiCuIcaa u CJICACTBUC U3 Heé

71

CrepeomeTpuyuecKue 1 MPUKIIaIHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

73

74

HOBTOpCHI/ICZ CKpCHINBArOIHECSH
MpsaMbIC, TAPAJJICTIBbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCS MIPSMBIX, PACCTOSTHUE
MEXY CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYaLHsX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brrancnenue paccTosHUN MEX Ty
CKPELIMBAOIIMMHUCS IPSIMBIMHU C




IIOMOILBIO NIEPIECHAUKYJIIPHON
IIJIOCKOCTH

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema

76
[Mugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

77 DIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYEeCKUe JINHUU Ha 3emiie

78 KonTponbhas pabota "Yrisl u
paccrossHus"

79 CucremaTuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

80 [Tupamuga. Buaer nupamun. [IpaBunbsHas
nupamuia

81 [Tpusma. IIpsiMas 1 HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

82 [Ipssmoit napannenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo

83 Belinykisle MHOrOrpanHuku. Teopema
Ditnepa
Beinykisle MHOrOrpanHuku. Teopema

84 Oiinepa. IIpaBunpHbIE N
IIOJTyTIPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTponbhas padota "MHororpanHuku"

86 [lonsTHE BEKTOpa HA IIIOCKOCTHU U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpPOB

88 Pa3HocTh BEeKTOpPOB




89

[IpaBuio napasenenumnena

90 YMHOXKEHUE BEKTOpa Ha YHCIIO
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1
03 Brrunciienue yriia Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpoOJIbHAsA paboTa 1
101 Hroroas koHTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KooparHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkalispHOE 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IpOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
MIPOXOJISIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpousseneHne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEX]y MPSMBIMH B MHOTOTpaHHUKAX
11 AHaJIUTHYECKHEe METO/IbI pacuéTa yria 1

MECXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpIMHATAX

13 Haxoxnenue paccTostHUi OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOU MUPAMU/IS

15 KonTtponpsHas pabora "AHanutndeckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T
CJIEIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, IepecedeHust
MPSIMBIX U MJIOCKOCTEHN

19 [TapamienbHbIe TIPSIMBIE U TUTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
PSIMBIMU
[lepnenauKyIsipHBIC IPSMBIC U

29 MJIOCKOCTH: CTaHIaPTHBIC IMaphl

NEePHEHANKYISIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepneniuKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI /IS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
riomiaiel, cooopakxeHus moaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAHHUKOB"

O61éM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKITHH yTiia




33

CrepeoMeTpuueckre 3aau, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napajuienenunena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
IPU3MBI

37

[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brruncnenue 005EMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM NPU3MBI

Brrurcnenne 00bEMOB TEJ ¢ TOMOIIBIO
omnpenenéuHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIJIOM

41

®opmyina 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HAaKJIOHHOW MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. BeruncieHue
paccTosiHUS A0 IUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unusapudeckast TOBEPXHOCTb,

48 o0pa3yronue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP.
[Imomaap MOBEpXHOCTH HUAIMHIPA

50 Konuyeckas moBepXHOCTh, 00pa3yroliue
KOHHYECKOU moBepxHocTU. Konyc

51 CeueHue KOHYyca MIIOCKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN HWJINH]IPA,
KOHYycCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHI IIMIINHpA,
KOHYyca

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0paskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaIleHUS
Y MHOTOIPAaHHUKOB

69 3agauu o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brrunciienyue 005EMOB TEN ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaau 00OKOBOI M MOTHOMU
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BbEMOB IIMIIMH]IPA,
KOHycCa

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTo CEKTOpa.

77 Teopema 06 00BEme mrapa. [Tnomans

cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U 1LIapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEX]Ty TUIOIIASIMU TIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IIaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnas padora "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OOmne cBoHCTBa IBUKEHUIN

Buab!l nBrkeHH: TapauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKpYT IPSIMOM

[IpeobpazoBanms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bektops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpuun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O06beM MHOTOrpaHHUKA"

91

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:




"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyrJibix Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HroroBast kKoHTpoJIbHAs paboTa

95
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97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






