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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust SBISIETCS OAHUM K3 0a30BBIX KypCOB Ha YPOBHE CpelHEro oOuiero o0pasoBaHusl, TaK Kak
o0ecreyrBaeT BO3MOXKHOCTb M3yYCHHS JAUCIUILUIAH €CTECTBEHHO-HAYYHOH HANpPaBICHHOCTH M IPEAMETOB
IryMaHUTapHOro 1ukia. [Tockonbky jgoruueckoe MplieHne, GopMUPYyEMOe IPU U3Y4EHUH 00YYaroIUMHCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPH JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTUYECKUX
YTBEPKACHUM IPU PEIIEHUM TIEOMETPUYECKUX 3aJady, YMEHHE BBIIBUraTb M ONPOBEPraTb TI'UIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPU PEUIEHMM 33Jad €CTECTBEHHO-HAayyHOro IMKJIa, B YaCTHOCTH
¢bu3nyeckux 3anad.

Ilesnp ocBoeHust nmporpaMmel yueOHOro kypca «l'eomerpus» Ha yriyOnEHHOM YpPOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH OO0ydYaloImuxcs TNpU HM3YYCHHH TEOMETPUH, KaK COCTaBJISIOIICH
npeaMeTHoi obnactu «Maremaruka U MH(pOpMaTHKay depe3 odecreueHrne BO3MOKHOCTH MPHOOPETEHUS U
UCIOJb30BaHUsl Oojiee TITyOOKMX TIE€OMETPUYECKMX 3HAHUM W JeHCTBUH, CHEU(PHUUHBIX T'€OMETPHM, U
HEOOXOAUMBIX JUIsl YCIIEHIHOIO NpO(ecCHOHATbHOIO 00pa3oBaHMs, CBSI3aHHOIO C HCIOJIb30BAHUEM
MaTEMaTHKHU.

[IpyopuTeTHBIMU 3aJayaMM Kypca TI'€OMETPUM Ha YIUIYOJEHHOM YpPOBHE, PpACIIUPSIOLIUMU U
YCUJIMBAIOIUMU Kypc 0a30BOT0 YPOBHSI, SBIISOTCS:

paclipeHue IpeJCTaBIeHUs O TEeOMETPUM KaK 4YacTd MHPOBOM KyJabTypbl M (opmHupoBaHue
OCO3HAaHUs B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHUpOBaHKE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BXKHEUIIMX MaTeMaTHYECKUX
MOJIEAX, IO3BOJIAIOIIMX OIUCHIBATh M M3Y4aTb pa3HbIE SBIEHUS OKPYXKAIOIIErO0 MHUPA, 3HAHHE
MOHATUIHOTO amnmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuy;

dbopMHupoBaHHE YMEHHS BJAJ€Th OCHOBHBIMH TOHSTHSAMHU O MPOCTPAHCTBEHHBIX (UTYypax U HX
OCHOBHBIMH CBOWCTBAaMH, 3HaHUE TeOpeM, (OpMYJ U yMEHUE UX MPUMEHATh, YMEHHS JI0KA3bIBATh TEOPEMBI
Y HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI pellIeHus 3a/1a4;

(dbopMHpOBaHHE YMEHUS PacllO3HABaTh HAa YEPTEKaX, MOJAEISIX U B p€albHOM MUPE MHOTOTPAHHUKHU U
TeJa BpalleHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIN;

(hopMHpOBaHNE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MTOCTPOCHUSI MAaTEMATUYECKUX TEOPHIA,
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCMOMATHKH IIPU MPOBEIEHUH PaCcCyKICHUM;

¢dbopMHUpoBaHHE yMEHHs BIIAJETh METOAAMHU JO0Ka3aTeNbCTB U aJTOPUTMOB PELICHMs, YMEHHUS HUX
MIPUMEHSITh, IPOBOJIUTH J1I0Ka3aTEIbHbIE PACCYKICHHUS B XOJ€ PEIICHUSI CTEPEOMETPUUECKUX 3a7ad U 3aJa4
C MPaKTUYECKUM CoJepKaHueM, (OpMHUpPOBAaHUE MPEACTABIECHUS O HEOOXOJIMMOCTH JOKa3aTeNIbCTB IpPU
O00OCHOBAaHMU MaTeMaTHYECKUX YTBEPKICHUH U pOJM AaKCUOMAaTHUKU B MPOBEACHUM JIeAYKTHBHBIX
pacCyXJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHWE WMHTEIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEIbHON AKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUM, KPUTHUUYHOCTH MBIIUIEHUS, HHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHATIBHONM TPAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHM: YMEHHs DPAclo3HaBaTh
MIPOSIBJIEHUS] TEOMETPUUECKUX MOHITUM, 0ObEKTOB U 3aKOHOMEPHOCTEH B peasIbHBIX )KU3HEHHBIX CUTYallUsIX
U TpU M3YyYEHUH JPYruX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJIETMPOBAHUS PEATIBHBIX CUTYallUi, NCCIIEOBAHMS IIOCTPOEHHBIX MOJIENEN, HHTEPIIPETALIMH TTOTyYE€HHBIX
pE3yJIbTaTOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUSAMU yueOHoro Kypca «I'eomerpusi» B 10—11 kiaccax sBisitoTCs:
«[IpsiMble 1 TIIOCKOCTH B MMPOCTpPaHCTBE», «MHOrorpaHHUKN», «Tena BpaiieHus», «BeKTopbsl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J[BMKEHNUS B IPOCTPAHCTBEN.

Cohopmynupoannoe Bo PI'OC COO tpeboBaHHE «yMETh OMEPUPOBATh MOHATUAMUY, PEICBAaHTHBIMU
reOMETpUU Ha yriayonéHHoMm ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJAEPIKATEIbHBIM
JUHUSAM y4eOHOro Kypca, a (opMHpOBaHHE JIOTUYECKHMX YMEHUN pacmpenensercs He TOJBKO II0
COJIep’KaTEeNIbHBIM JIMHUSIM, HO U 1o rojgam oOydenus. CopaepkaHue oOpa3oBaHHs, COOTBETCTBYIOLIEE



MpeIMETHBIM pe3ysbTaTaM ocBoeHus denepanbHoi pabodeil mporpamMmbl, pacrpeneiaEHHbIM IO TOoAaM
oOyueHus, CTPYKTypUPOBAaHO TakKUM 00pazoM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOIIPOCAM
oOyuaroluecs: o0pamaiiuch HEOAHOKPATHO. DTO TO3BOJISET OPraHM30BATh OBJAJICHUE T'€OMETPHUYCCKHUMHU
MOHATHSIMA ¥ HABBIKAMHM  TIOCIEAOBATEIbHO W IOCTYNATENbHO, C COONIOJCHUEM MPHHIIMIIA
MIPEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX MpPEICTaBICHUN
oOyuaroluxcsi, paciupsis U yriayosss e€, o0pa3ysi IpO4YHbIE MHOKECTBEHHBIE CBSI3U.

[lepexox K U3y4EeHUIO TEOMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISET:

CO3/1aTh yCJIOBUS ISl fuddepeHnrnanuy 00ydeHu s, MOCTPOCHHS MHINBHIyaTbHBIX 00pa30BaTEIbHBIX
porpaMM, 00€CleUYUTh YIIIyOJNIEHHOE H3y4YeHHWE T'e€OMETPHHM KakK COCTaBJISIONIeH y4deOHOro mnpeamera
«MaremaTHuka;

MOATOTOBUTH OOYYAIOMIUXCS K MPOIOJDKECHUIO M3YYCHHS MATEMAaTUKH C Y4ETOM BbIOOpa OymyIiei
npodeccuu, odecneunBas MPEEeMCTBEHHOCTh MKy 00IINM 1 MPpodecCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuenue ydyebHOro xypca «l'eomerpus» Ha yriiyos€éHHOM ypoBHe otBoautcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 gaca B HEICIIO).

COJAEPKAHUE OBYUYEHUS

10 KJIACC

IIpsimble ¥ MJI0OCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MpocTpaHcTBO. [loHsTne 00
AKCMOMAaTUYECKOM ITOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOe pacnonokeHwe TMpsMBIX B IMPOCTPAHCTBE: MEpPECEKAlolIuecs, NapajUieibHble U
CKpCHIMBAIOIIUECCA IIPSAMBIC. HpI/I3HaKI/I CKpCIIUBAOIINUXCA IIPAMBIX. HapaJIJIeJII)HOCTI) IIpsIMBIX U
IJIOCKOCTEM B NPOCTPAHCTBE: NApAJIENIbHBIE IPSAMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MNPSAMBIX,
MapajuiebHOCTh MPSMOW U IMIOCKOcTU. [lapannenbHoe M LIEHTpalbHOE MPOEKTUPOBaHME, U300pakeHue
¢uryp. OCHOBHbIE CBOMCTBA MapajljIeIbHOTO MpoeKTHpoBaHHs. M3o0paxenue ¢uryp B mapamienbHON
IMPOCKIHHU. VYriael ¢ COHAIIpaBJICHHBIMU CTOpPOHaAMH, YIrojad MCEXKAY IMIpAMBIMH B IHIPOCTPAHCTBEC.
[TapannenbHOCTh IUIOCKOCTEH: MapajjIedbHbIE IUJIOCKOCTH, CBOWMCTBAa MAapaUIEbHBIX IUJIOCKOCTEH.
[Ipocreiimue TPOCTpaHCTBEHHbIE (GUTYphl HA IIJIOCKOCTH: TETpajdap, MapalieNenune]], MOCTPOCHHE
CECUCHUH.

[IepneHMKyYIAPHOCTD MPSAMOM M IUIOCKOCTHU: MEPIEHIUKYISIPHBIE TIPSIMBbIE B IIPOCTPAHCTBE, MPSMbIC
napajijiCJIbHBIC W MEPICHAUKYIAPHBIC K IJIOCKOCTHU, IMMPHU3HAK MEPICHAUKYIIAPHOCTH pr[MOfI " IIJIOCKOCTH,
TeopemMa 0 MpsMOM MEePHEeHIUKYISIPHOU TUIOCKOCTU. OpTOroHanbHOE MpoekTupoBaHue. [lepnenaukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MIOCKOCTH, PACCTOSHUE OT MPSMOM JI0 TIIOCKOCTH, TPOEKIUS (PUTYPHI
Ha TIIJIOCKOCTbB. HepHeHI[I/IKYJ'ISIpHOCTI) IJIOCKOCTEN: MPpU3HAK TCPHCHAUKYIIAPHOCTH OBYX IIOCKOCTEH.
Teopema o TpEX NepHEHIUKYIAPaAX.

VYrbl B NPOCTPAaHCTBE: Yroi MEXAY NpsIMOM M IUIOCKOCTBIO, ABYTPAHHBIN yToj, JUHEHHBIN yroiu
JIBYTPAHHOTO yria. TpéXrpaHHbIi 1 MHOTOTpaHHbIe yriibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPAHHOTO YIJIA.
CBolicTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHUKH

Buabsl MHOrorpaHHukoB, pa3BEpTka MHoOrorpaHHuka. lIpusma: n-yronbHas npusma, mnpsMas U
HaKJIOHHas TpU3MbI, OOKOBas M TOJHas TOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, HPSIMOYTOJbHBIN
napajuiesienuien U ero cBoiictea. Kparuaiiive myT Ha MOBEPXHOCTH MHOTOTpaHHMKA. TeopeMa Juiepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamuma: N-yronbHas TUpaMuja, NpaBUIbHAsS W yCEUEHHAS
nupamubl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIBHOW Mupamuiabl. [IpaBUIbHBIE MHOTOTPAaHHUKH:
IpaBUJIbHAsd IIpHU3Ma W IIpaBHJIbHAd IHHpaMHaa, IIpaBUJIbHAad TPEYTOJbHAA IMHpaMua H HpaBI/IHLHBIfl
TeTpadap, kyo. [IpencraBnenre o MpaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKAdIP U UKOCAIIP.



Brluucinenne 9SJIeMEHTOB MHOTOTPAHHUKOB: pE&Opa, aAWaroHanw, yriael. [lnomans OokoBoi
MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSAMOW TPHU3MBI, IUIOMIAAhL OCHOBAaHUM, TeopeMa O OOKOBOM
MOBEPXHOCTU TpsAMOM mpu3Mbl. [1omans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOW MUPAMUIBI,
TeopeMa O IJIOMAAN YCEUEHHON TUPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABUIIBHBIX MHOTOIPAHHUKOB. CUMMeETpUs B
MIPaBUJILHOM MHOTOIPaHHUKE: CUMMETPUS Napajljieenuiea, CAMMETPUS IPABUIIbHBIX IIPU3M, CHMMETPHUS
IIpaBWJIbHOM NUPaMUIBI.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHBIE W IPOTHUBOIIOJIOKHO HAIpPaBJICHHbIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
JIeicTBUSI C BEKTOpPAMM: CIIO)KEHHWE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHO)KEHHE
BEeKTOpa Ha uuncio. CBoHcTBa ClI0XeHUS BEKTOpoB. CBOMCTBa YMHOXKEHHUs BeKTOopa Ha uucio. Ilonsrtue
KOMIUIaHapHble BeKTOpHL. [Ipu3Hak komiianapHocTu Tpéx BekTopoB. [IpaBuno napaimenenunena. Teopema
0 pa3JIoKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOopaM. lIpsiMmoyroisibHas cucrema KOOpAMHAT B
npocrpanctBe. Koopaunatsl BekTopa. CBsi3b MeX Ay KOOpJAMHATaMH BEKTOpa U KOOPAMHATAMHU TOYEK. YTOJI
Mexy BekTopaMu. CKalsipHOE IPOU3BE/IEHUE BEKTOPOB.

11 KJIACC

Tena BpaleHus

[ToHATHS: MUIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTb, CEepUUecKas MOBEPXHOCTD,
obpasyromue rnoBepxHoctel. Tena BpaleHus: IUIMHIP, KOHYC, YCeUEHHBIN KOHYc, chepa, map. Bzanmuoe
pacrioyio’)keHre chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. V3o0pakeHue Ten BpalleHHs Ha
iockocT. Pa3séprka munmuHapa u konyca. CuMMeTpus cepbl 1 mapa.

O6bEM. OcHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 006 00bEME MPSAMOYTOJILHOTO MapajuieNenuIena
u cnencteus u3 He€. O0BEM NpsAMON M HAKIIOHHOW MPU3MBI, LWIMHJPA, MUPpaMuAbl U KoHyca. O0BEM 1mapa
Y IIaPOBOr'0 CETMEHTA.

KomOuHanmu Ten BpameHusi 1 MHOTOTPaHHUKOB. [Ipu3Ma, BucaHHas B UWJIMHIP, ONMCAHHAs OKOJIO
umuHapa. Ilepeceyenue cdepsl u mapa ¢ miaockoctbio. Kacanue mapa u chepsl miockoctsto. [lonstue
MHOT'OI'paHHHKa, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHONH B MHOTOTPAHHUK WU TEJIO BPALCHHUS.

[Tnomaas NOBEpXHOCTH IMIIMHAPA, KOHYCa, IUIoIab cepsl 1 e€ yacteid. [lonoOue B mpocTpaHCTBe.
OTtHoienne o0BEMOB, MIOMIaAe noBepxHocTel mo1o0HbIX Guryp. [IpeodpasoBanue nogo0us, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

ITocTpoeHne ceueHUl MHOTOTPaHHUKOB W TeNl BpAIIEHHUS: CEYeHMs LWIMHApa (MapasielbHO U
NEPIEHIUKYIIIPHO OCH), CEUeHHUs] KOHyca (MapajuleibHble OCHOBAHUIO U TPOXOJSIIUE Yepe3 BEpLIUHY),
CEUEHUs 11apa, METO/bI MOCTPOCHUS CEUEHUIN: METOJI CIE/I0B, METO/l BHYTPEHHETO MPOEKTUPOBAHUS, METO]T
MepeHoca CeKyIei MmIOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTse. Onepanuy HajJ BEKTOpaMU. BeKTOpHOe yMHOXEHHE BEKTOpOB. CBOMCTBa
BEKTOPHOIO0 yMHOXeHHUA. [IpsiMoyrosbHas cuctema KOOpAuHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
Pasnoxxenue Bekropa nmo 6asucy. KoopauHaTHO-BEKTOPHBIN METOJ PU PELIEHUH F€OMETPUUECKUX 3aa4.

JBHKEeHHS B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. Otobpaxenus. J[BwxkeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa
JNBYKEHNWA. BUibl IBUKEHUI: MapajuleIbHbIN NEPEHOC, UEHTPAIbHAS CUMMETPHS, 3€pKaJIbHAsT CUMMETPHSI,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «(T'EOMETPUSA»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3BOBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIUK O00YYaIOIIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4JI€HA
POCCHUICKOTO OOIIEeCTBa, MPEJCTABICHUE O MATeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBICHHH, TPOLEAYp TpaKIaHCKOro ooOmectBa (BBIOOPHI, OMPOCHl M JPYroe), yMeHHe
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTaMH B COOTBETCTBUHU C MX (DYHKIUSMU U HA3HAUYCHUEM;

2) naTPpUOTHYECKOEe BOCTIMTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOW TPAKTAHCKOHW HMACHTHYHOCTH, YBOKEHHS K MPONUIOMY U
HACTOALLIEMY POCCUHCKON MaTEMAaTHUKH, IEHHOCTHOE OTHOLLEHUE K JIOCTH)KEHUSM POCCUNCKHUX MaTEMaTUKOB
U POCCUMCKON MaTEMaTUYECKOH IIKOJIbI, HCIIOJIb30BAaHUE 3TUX JOCTHKEHHUI B IPYTUX HAayKaX, TEXHOJIOTUSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIINTAHME:

OCO3HAaHME MJYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoja, C(HOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUs, 3THYECKOrO0 IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKHUM IPUMEHEHUEM JIOCTHKEHUN HAYKH U
JeSITeNIbHOCThIO YYEHOT0, 0CO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMUUBOTO OyAYIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUAsl 3CTETUKY MaTEMaTUUYECKUX 3aKOHOMEPHOCTEN, 00BEKTOB,
3a/1a4y, pelIeHul, pacCyKIEHUW, BOCIPUUMYMBOCTh K MAaTEMaTHYECKMM AacleKTaM pa3JINMYHbIX BHJIOB
HCKYCCTBA;

5) pusnyeckoe BocUTaHUE:

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHSATh MaTeMaTHYECKHWE 3HAaHUS B MHTEpecax 3/J0pOBOTO U
Oe3omacHOro oOpas3a >KHU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE MHTAaHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHITUA W OTAbIXa, peryispHas (u3nueckas aKTHBHOCTH), (pHU3UUecKoe
COBEpPIIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESTENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOMs, HWHTEpEeC K pa3lIuyHbIM cdepam
npodeccuoHaNbHON AEeATeTbHOCTH, CBA3aHHBIM C MAaTeMaTUKON U e€ MPHIIOKEHUSIMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oynymiel mpodeccuu U peain30BbIBATh COOCTBEHHBIE KU3HEHHBIC TUIAHBI, TOTOBHOCTH
U CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpa30BaHHMIO HA MPOTSKEHUM BCEH >KU3HH,
TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELIEHUU MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIllpaBIECHHOCTH;

7) 3Ko10THYECKOE BOCTIHTAHHE:

c(OPMUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYphl, MOHHMAaHUE BIIMSHUSA COLUATbHO-3KOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MIPUPOJHOM U COLMAIBHOM Cpeabl, OCO3HAaHHE TIJI00aJIbHOTO XapakTepa
HKOJIOTMUECKUX TPOoOJieM, OpUEHTAIMs Ha MPUMEHEHHWE MaTeMaTHMYeCKUX 3HAHWUW JUIS pelieHus 3a7ad B
o0JacTu OKpYy)Karolleld Cpepl, TUIAHWPOBAHHWE TMOCTYIKOB M OIIEHKHM HMX BO3MOKHBIX TMOCIEICTBUN st
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKHU, TOHUMaHWE MAaTeMaTH4YecKoil HayKH Kak cepbl 4eloBEUEeCKOW AESITeNbHOCTH,
3TanoB €€ pa3BUTHUA U 3HAUYMMOCTH Ui DPAa3BUTHUS LMBUIM3ALMH, OBJAJIEHUE SI3bIKOM MaTeMaTHKU U
MaTeMaTHYeCcKON KyJIbTYpOW Kak CPEJCTBOM IO3HAHHUS MHpPa, TOTOBHOCTb OCYIIECTBJISATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHHBeEPCAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJornueckue aAeMcTBUA:
BBIABIIAT U xapaKTepmoBaTL CyHleCTBeHHI)Ie HpI/I3HaKI/I MAaTEeMATHUYCCKHUX O6T)CKTOB, HOHSITI/If/i,
OTHOIICHUH MEXIy MOHATHSAMH, (POpPMYIHPOBATH OINpPEAETCHHs MOHATHI, YyCTaHAaBIMBATh CYLIECTBEHHBIN
MPU3HAK KJIAcCU(UKAIIMN, OCHOBAHUS I 00OOIIICHUS U CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;



BOCIIPUHHUMATh, (POPMYJINPOBATh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC,
€IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE,

BBISIBIISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpeuusi B (akTax, MAHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEAJIaraTh KPUTEPUH JIJIs BHISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTb  BBIBOJBl C  HCIOJb30BAHHMEM 3aKOHOB  JIOTMKHM, JAEIYKTUBHBIX M  HHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CaMOCTOSITEJIBHO JIOKA3aTEJIbCTBA MAaTEMaTUYECKUX YTBEPXKAECHUU (IpsMBIE U OT
IPOTHBHOTO), BBICTPAWBATh ApPryMEHTALMIO, NPUBOJIUTH IMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYX/ICHUS U BBIBObI;

BbIOMpPATh CIOCO0 perieHus yaeOHoH 3ajauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEILIEHMsI, BEIOUPATh
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI UHCTPYMEHT MO3HAHUA, (OPMYIMPOBATH BOMPOCHI,
¢bukcupyomue npoTUBOpeUre, NpodiieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMHPOBATH TUIIOTE3Y,
apryMEeHTHPOBATH CBOIO NO3ULUI0, MHEHHUE;

IIPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEJOBAHUE I10 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOro OObBEKTa, SBJIECHUS, IPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMU, SIBIICHUSIMHU, TIPOLIECCaAMH;

CaMOCTOSITENNbHO  (hopMynupoBaTh 00OOMICHWST M BBIBOJABI IO pe3yiabTaTaM MpPOBEIEHHOTO
HAOJIOACHNUS, WCCIEOBAaHUs, OIICHUBATh JIOCTOBEPHOCTh TIIOJYYEHHBIX pPE3ylIbTaTOB, BBHIBOJAOB U
0000I11IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PpA3BUTHE HpOIecca, a TaKKe BbLABUraTh IMPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh Ae(PULUTHI HHPOPMALIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC U Ui PELICHHS
3ajJjauy;

BBIOMpPaTh MH(GOPMAIMIO U3 MCTOYHHKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH MHPOPMALIMIO PAa3IMYHBIX BUJIOB U (POPM NpeacTaBICHUS;

CTPYKTYpUpOBaTh HHGOpPMalLMIO, TPEICTaBIATh €€ B pa3duuHBIX (opMax, HIUIIOCTPUPOBAThH
rpapuyuecKy;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMY IO CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKaTHBHBIC yHHBeEpcalbHbIe Y4eOHbIC 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U GOPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUH C YCIOBUSMU U LEJIIMU OOLIEHUS, SICHO,
TOYHO, 'PaMOTHO BBIpAKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, AaBaTb IMOSACHCHUA I10
X0y pellIeHus 3aJaul, KOMMEHTHPOBATh ITOIY4EHHBIN PE3yNIbTaT;

B X0/ie OOCYXJI€HHUS 3a/laBaTh BOIPOCHI 1O CYIIECTBY OOCYXKJAaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aaa4u, BbICKA3bIBATh UJCH, HALICJICHHBIC HAa ITIOMCK PCUICHUA, COITIOCTABIIATE CBOU CYXKACHUA C CYXKICHHUAMU
JIPYTUX YYacTHUKOB JHaliora, OOHApy)XMBaTh pa3jMude M CXOJICTBO IO3MLUN, B KOPpPEKTHOU ¢dopme
(bopMyIHMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTaBIATh  PE3yAbTAaThl  PELIEHUS  3aJaud, OKCIEPUMEHTA, HUCCIEJOBAaHUSA, IPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJIGHHS C Y4Y€TOM 3a7ad MpPE3eHTAlud U OocoOeHHOoCTel
ayJTUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranuszaums:



COCTABIISITH TUIAH, aITOPUTM PEIICHHS 3aJadd, BEIOMPATh CHOCOO pPEHICHUs C Y4ETOM HMEIOIIUXCS
pPECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUU C
y4€TOM HOBOH MH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHATIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH ITI03HABATEIILHOW pEe(IEKCHH KaK OCO3HAHHs COBEPIIACMBIX JCHCTBUH W
MBICJTMUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoiiecca
U pe3yibTaTa PelIeHus MaTeMaTHYECKON 3a/1a4;

MPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTHUBBI B
JESTEeThHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OINIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pPE3yjbTaTa IICU M YCIOBUSM, OOBSCHATh MPUYHMHBI JTOCTHIKCHUS WU
HEJIOCTHKCHHS PE3YJIbTATOB JCSITEIBHOCTH, HAXOUTh OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIBLHOCTD:

MOHUMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAILHOW PAaOOTHI MPHU PEUICHUU
yueOHBIX 3aj1ay, MPUHUMATH IIeJIb COBMECTHOW JCATENBHOCTH, IIAHUPOBATh OPTaHMU3AINI0 COBMECTHOM
paboThI, pactpeneNaTh BUABI paboT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC U PE3yIbTaT padoThl, 0000MATH
MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIIOBBIX GOpMax paboOThl (0OCYkIEHUS, OOMEH MHEHHM, «MO3TOBBIC IITYPMBI» U
WHBIC), BBITOJHATH CBOKO YacTh pabOThl U KOOPIUHHPOBATH CBOU JCHCTBUS C APYTMMH YICHAMU KOMaH]IbI,
OLICHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHSIM, CPOPMYIHPOBAHHBIM YUaCTHHKAMHU
B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiaacca o0ydaronuicss HAyIUTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHSATHSAMHM CTEPEOMETPUM IIpU pPEIIEHUH 3a7ad |
IIPOBEJICHUU MaTEMaTUYECKUX PACCYKICHUM;

® [IPUMEHATh AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 33/1a4;

e iaccu(UUMPOBATh B3aMHOE PpACIOJIOKEHHE TMPSIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHITUSIMHM, CBA3AHHBIMHU C yIJIaMH B MIPOCTPAHCTBE: MEXKIY IPSIMBIMU B
MIPOCTPAHCTBE, MEXY MPSMOM U MIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOIPAaHHUKOB (ITpU3Ma, MUpaMua, IPSIMOYTOJIbHBII
napajuiesenumnes, Kyo);

e iaccu(pUUMPOBATH MHOTOTPAHHUKH, BBIOMPAst OCHOBAHHUS JUIsl KJIACCU(UKALIUN;

e CcBOOOJIHO ONEPUPOBATH MOHATHIMM, CBI3aHHBIMH C CEUEHHEM MHOT'OI'PaHHHKOB IIOCKOCTBIO;

®  BBINOJIHATH NMapajuIeIbHOE, IEHTPAIILHOE U OPTOTOHAJIBHOE MPOEKTUPOBAaHHUE (DUTYD Ha MIOCKOCTb,
BBITNIOJHATH U300pakeHus (PUTyp Ha MIIOCKOCTH;

® CTPOMUTH CEYEHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH IUIOMIAN OBEPXHOCTEH MHOTOIpPaHHUKOB (IIPU3Ma, MUPAMUA), TEOMETPUUYECKUX Tel
C IpUMEHEHUEM QopMYyIT;

e CBOOOJHO ONEpUPOBATh MOHATHSMHU: CHUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI;

e CBOOOJHO ONEpUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpJAMHATaM B
MIPOCTPAHCTBE;

®  BBLINOJIHATH ACUCTBUS HaJ BEKTOPaMHU;



pemiaTh 3a/layu Ha JI0Ka3aTeIbCTBO MATEMATUUYECKUX OTHOIICHUM M HAXOXACHUE T€OMETPUUECKUX
BEJINYUH, IPUMEHSS U3BECTHBIE METOJbI NPU PELICHUN MATEMATHYECKUX 3a]a4 MOBBIIIEHHOIO U
BBICOKOT'O YPOBHSI CJI0)KHOCTH;

MIPUMEHATHh MPOCTEHIINE NPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBbI
IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKaTh, NPEeOOpa3OBbIBATH U HUHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

MIPUMEHSATH [1OJyYEHHBIE 3HAaHUS Ha PAKTUKE: CPABHUBATh U aHAJIM3UPOBATh pEabHbIE CUTYallUH,
MPUMEHATh  MU3YyYEHHbIE TIOHATUS B  TIPOLIECCE  IOMCKA  pEHICHUS  MaTeMaTUYeCKH
chOpMYyIMPOBAHHON TPOOIEMBI, MOJICIHPOBATh pPEATbHBIC CHTYaIl[Md Ha S3BIKE TCOMETPHH,
HCCIEA0BaTh MOCTPOEHHBIE MOJEIH C HUCIHOJIb30BAHUEM TIE€OMETPUYECKUX IOHSATUH U TEOpEM,
anmapara ajnreOpsl, pelarh MPaKTHYEeCKHe 33/1a4u, CBS3aHHbIE C HAXOXKJICHHEM NeOMETPHUYECKHUX
BEJINYUH;

UMETh TMpeAcTaBiIeHUs 00 OCHOBHBIX JTalax pa3BUTHA TEOMETPUU KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konmy 11 kiacca o0ydaronuics HAyIuTCs:

CBOOOZHO ONEpUpPOBaTh IOHATUSMHU, CBSI3AHHBIMU C IWIMHIPUYECKOM, KOHMYECKOH U
cepruveckoil MOBEpPXHOCTAMHU, OOBIACHATH CITIOCOOBI ITOTYUSHHS,;

OIEpUPOBATh MOHITUSIMM, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LMJIMHAPOM, KOHYCOM, chepoil u
L1apOM;

pacro3HaBarh Teja BpameHus (IIIHHAP, KOHYC, cdepa u map) U 00BICHATH CIIOCOOBI TOTY4YeHUs
TeJ BpalleHMs;

KJaccu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHE CHEPhI U TUIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeJ BpallleHus, O0BbEMBI U IJIOLIAAU
MIOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPALLIEHUS, TEOMETPUYECKUX TeJ ¢ IPUMEHEHHEM (HOpMYIT;
CBOOOZHO OIEpUpPOBaTh MOHATHSMH, CBS3aHHBIMHM C KOMOMHALMsAMU TeJl BpaLleHUs U
MHOT'OI'PaHHUKOB: MHOTOTPAHHUK, BIIMCaHHBIM B cdepy M ommcaHHBIH okojo cdepbl, chepa,
BIIMCAHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPAICHHUS,

BBIUUCIIATH COOTHOLICHHS MEXY TUIOINAAsIMU OBEPXHOCTEN 1 00bEMaMU TOJOOHBIX TEII;
n300paxaTh H3ydyaeMble (DUTYpBl, BBINIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (GUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BpallleHus;
U3BJIEKaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHMOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpalvK HaJl BEKTOPaMU;

3aJ1aBaTh IVIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpAHMHAT;

pelarb reoMeTpUUYECKHUEe 3a/aydl Ha BBIYUCICHHE YIJIOB MEXIY MNPSAMBIMH M IUIOCKOCTSMH,
BBIUHCIICHHE PACCTOSHUNA OT TOYKM J0 IUIOCKOCTH, B LIE€JIOM, Ha NPHUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIEHUH;

cBOOOHO ONEpHUPOBATh MOHITUIMM, CBSI3aHHBIMU C IBUKEHHEM B MPOCTPAHCTBE, 3HATh CBOWCTBA
JIBIDKCHMI;

BBITIOJHATh M300pakeHHs MHOTOTPAaHHUKOB M Tl BpalleHHs INpU MapayieIbHOM IEepeHoce,
LEHTPAJIBHOM CHUMMETPUH, 3€pKAJIBbHOM CHUMMETPHUH, TMpU IOBOPOTE BOKPYr MPsMOH,
npeoOpazoBaHus OI00WS;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB M TeJl BpAIllEHUs: CEUeHHUs IUIMHApa (TMapajuleIbHO U
MEPIEeHIUKYJIIPHO OCH), CeUeHHUs KOHyca (MapajjiesibHble OCHOBAHMIO M MPOXOJSIINE Yepes
BEpILNHY), CEUEeHHUS 11apa;



HCIOJIb30BaTh ~ METOJbl  IOCTPOEHHUS CEUEHUI: METOJ  CIIEJ0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYIIEN MIIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

MPUMEHSTh T€OMETpUYecKre (aKThl Ui PEUICHUSI CTEPEOMETPUUECKUX 3a/1a4, TPEAIoIararonux
HECKOJIBKO 1I1aroB PEIICHHs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOH (hopme;
pelarh 3a/1a4 Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUI U HaX0XKJIEHUE T€OMETPUUYECKHUX
BEJINYUH;

IIPUMEHSTH IPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUU
CTEPEOMETPUYECKHUX 33]1a4;

IIPUMEHSTh IOJY4YEHHbIE 3HAHMSI Ha NPAKTHKE: CPaBHMBAaTh, AaHAJIU3UPOBAThb M OLICHUBATH
peanbHble CUTyallud, IPUMEHATh M3YUYEHHBIE MOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE MOUCKA
pelIeHrs MaTeMaTH4ecKu cOopMyIUPOBAHHOM MPOoOIEMBbl, MOETUPOBATH PealibHbIE CUTYAIlMH Ha
S3bIKE T€OMETPUHU, HCCIIE0BaThb IIOCTPOECHHBIE MOJENM C HCIOJIb30BAHUEM TI'€OMETPUUECKUX
NOHATUH © TeopeM, ammapaTta aiareOppl, pemiarb MPAKTHYECKHE 3aJadd, CBS3aHHBIE C
Hax0KJICHUEM F€OMETPUYECKHUX BEJINYUH;

UMETh TMpEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUM KAaK COCTAaBHOM 4YacTH
(dbyHI1aMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB M TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
) B3anMHoe pacnonoxeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
POCTPAHCTBE
4 HepneHnmfynﬂpHOCTb IPSMBIX U o5
IJIOCKOCTEH B IPOCTPAHCTBE
Vbl U paccTosHUS 16 1
MHororpasHuKu 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHNe U cUcTeMaTH3alus 5 5
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 1i/n HanmeHnoBaHue pa3je/ioB U TeM Komrpoapmeie  Tpaktuseckue (uudposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThl pecypesI
1 AHanuThueckas reoMeTpHst 15 1
5 [ToBTOpEHHE, O606H1€HI:IG u 15 1
cucTeMaTH3alys 3HaHUH
3 O06BEM MHOTOTpaHHUKA 17 1




Tena BpameHus

24

[Tnomaau moBEpXHOCTH U 00BEMBI
KPYTJIBIX TEJ

JBrxenus

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

102

MNOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKeHUs HA
PHUCYHKE TIIOCKOCTH, MapalljIeIbHbIX MPSIMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[TonsiTs crepeoMeTpun: TOUKa, psimas,
TJIOCKOCTH, MPOCTpaHcTBO. OCHOBHEBIE
MpaBuIia U300paKEeHHs HA PUCYHKE
TJIOCKOCTH, MapalIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonsTHS: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MiI0CKOCTh;
MOJYTIPOCTPAHCTBO

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTbI

Jlara
U3YyYEeHUS

JJIeKTPOHHbIE
nu(ppoBbIE
o0pa3oBaTejibHbIE

pecypchl

[TonsTHSA: nEepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ IIOCKOCTh;
HOJIYTIPOCTPAHCTBO




MHororpanHuKH, H300pa’keHHe MPOCTEUIIINX
IPOCTPaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHuKH, 1300paXKeHHUE TPOCTEHIINX
IPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieactBus u3 Hux. CrocoOsl 3a1aHust
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O06o03HaueHus MPSMBIX U TJIOCKOCTEHN

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.
N3o0paxenue nepecevueHus MoJyueHHbBIX
II0cKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH Pa3HbIMU LIBETaMU

11

N300pakeHne ceueHnit mupaMuibl, Kydoa u
MPU3MBI, KOTOPBIE IPOXOAAT Uepe3 ux peéopa.
N3obpaxenue nepecevueHus MoJyueHHBIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETaMU

12

N3ob6pakenue ceueHuil nupamusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAAT Uepe3 ux peéopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
IJI0CKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETaMU

13

N3obpakenue ceueHuil nmupamMusl, Kyoa u
MPU3MBIL, KOTOPbIE IPOXOAAT uepe3 ux peéopa.




N3o6pakenue nepeceueHus MOTydeHHBIX
II0cKOCTeN. PackpaimBanue NOCTPOEHHBIX
CEYCHUH Pa3HBIMU LIBETaMU

14

15

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopn cienoB Ui HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

17

[TocTpoenue ceuenunii B mupamue, Kyoe mno
TpéM TOoukam Ha péopax. Cozganue
BBIHOCHBIX YEPTEKEH U 3aIKCh I11aroB
MOCTPOCHUS

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX qepTemeI‘/'I U 3aI1iCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh IIaroB
ITOCTPOEHUS

[Toctpoenue cedenuii B mupamuze, Kyoe 1no
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIHUCh L1aroB
ITOCTPOEHUS

[ToBropenue manumerpun: Teopema o
PONOPLHUOHATBHBIX oTpe3Kkax. [Tomodue
TPEYrOJILHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha




23

24

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3sBUTHA
IJIAaHUMETPHUU U CTCPCOMETPUUA

KoHnTtpoinbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacmosioKeHue NpsMbIX B
npoctpaHcTBe. CKpeLBaroIUecs MpsIMbIE.
[Tpr3HaKkK CKpeIUBaOIINXCSl IPSIMBIX.
[TapannenbHble IpsIMbIE B IPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapasuieIbHON
JAHHOM MPSIMOM, MPOXOSAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIlleH Ha JaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSAMBIX INTIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMbIX. Teopema o
TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEIINBAIOIINXCS PAMBIX

27

[TapannensHoe nmpoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaljIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenne pa3HbIX GUTYp B
napajuieIbHON MPOEKINH

28

lenTpanbHas mpoekuus. Yromi ¢
COHAIPaBJICHHBIMU CTOPOHAMH. YTOJ MEXY
TPSIMBIMH

29

30

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TousaTus: napanienbHOCTh NPSAMOHN U
MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa mapauieIbHOCTH IPSIMOU U




IIJIOCKOCTH

31

32

33

['eomeTpuueckue 3aJjauu Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajyIeNIbHOCTBIO IPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MpOXOSIIETo Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
MapajuleIbHOTO IPYyroi npsamoiul. Pacuér
OTHOLLEHUN

[TapannensHas npoexus, MPUMEHEHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenunena. CBoncTBa
napajuiejenumnea u mMpu3Msl

34

[TapannensHele iockoctu. [IpusHaku
HapajjIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema 0 nmapamiebHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepes TOUKY, HEe MPUHAIJICKAILYIO JTaHHOU
IIOCKOCTH U CIEACTBUS U3 HEE

36

37

38

CBolicTBa napajuIeIbHbIX INIOCKOCTEN: O
MapaJUIEIbHOCTH IIPSAMBIX IIEpECEUECHUs IIpU
MEPECEYCHU N IBYX MapajlIe/IbHbIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MPSMOH ¢
JIBYMsI TTapayIebHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

[IoBTOpEHUE: TPUTOHOMETPHUSL




IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

CBoiicTBa Ky0a B MPSMOYTOIBHOTO

40 napajuleenumne1a

41 Boruncnenue 1MH 0Tpe3KoB B KyOe U
IPAMOYT'OJIBHOM IapajuIeIeIuIIe e
[IeprieHIUKYIAPHOCTD NPSMOM U IJIOCKOCTH.

42 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH
[TepieHAUKYIAPHOCTD MPSMON U INIOCKOCTH.

43 [Tpu3Hak neprneHuKyJIIpHOCTH IPSIMON U
IUIOCKOCTH
Teopema 0 CynieCTBOBaHUH U

44 €AMHCTBEHHOCTH NPSAMOM, IPOXOALIEeH
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJIIPHON K INIOCKOCTU

45 [InockocTu 1 nepneHAUKYISIPHbIE UM
IPsIMbIE B MHOTOTPaHHHUKaX

46 [InockocTu U nepneHANKYISIPHbIE UM
IpsIMble B MHOTOTpaHHHUKaX

47 [Tepnenaukynsap u HakioHHas. [locTpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha NPSMYIO

48 [lepniengukynsap u HakioHHas. [loctpoeHue
NEPIEHIUKYJIIApa U3 TOYKU Ha MPSMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmas
u oOpartHas)

50 Teopema o Tpéx meprneHAuKyIspax (mpsmas
u oOpaTHas)

51 VYroa Mexay CKpelMBaroIMMHCS PSIMBbIMU

59 [Touck neprneHuKyIIpHBIX NPSMBIX C

MOMOIUIbIO NEPIIEHANKYISPHBIX MIIOCKOCTEN




53

OpToroHanbHO€ IPOEKTUPOBAHNE

54

55

[TocTpoenue ceueHuit kyoa, MpU3MBI,
MPABUJIbHOM MUPaAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

[Toctpoenue ceuenuii Kyoa, mpU3MBI,
NPaBWIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOCKIIUH

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocty. [limockocTu cummerpuil B
MHOI'OIrpaHHHUKax

57

58

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUN OT TOYKHU JO IIIOCKOCTH

60

61

62

CniocoObl OyCTUTh NEPIIEHANKYIISAPDI:
CUMMETpPHUS, CABUT TOYKHU IO MapaijiesIbHON
IPSAMOi

CnBur no HenapauienbHON IPSIMOH,
MU3MEHEHHUE PACCTOSIHUM

Kontposnbnas pabora "B3anmuoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAY MIPAMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YTrOa MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MPOCTPAHCTBE




65

66

67

FGOMeTpI/I‘IeCKHe MCTOJbI BEIYUCIICHUA YyIJia
MCKAY MNPSAMBIMH B MHOTI'OI'paHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria
[Tepnienqukynspusie miockoct. CBONCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIOCKOCTEH

68

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEW MEPIEHIUKYIISAPHBIX TPEThEHN
IUIOCKOCTH

69

70

71

[IpsiMoyTonBHBIN Mapauienenumnesn; Kyo;
U3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleienuIe1a

Teopema o nuaroHanu NpsSMOYroJbHOTO
napaJulelIenuIe1a U CIEACTBUE U3 HeE
CrepeoMeTpuueckre U NPUKIIaTHbIE 3a]auH,

CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTMBAOIIUECS MPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

73

74

75

[Tapa mapayienbHBIX INIOCKOCTENW Ha
CKPELIMBAOIINXCS MPSMBIX, PACCTOSIHUE
MEXy CKPEIINBAOIIUMUCS TPSMBIMH B
MIPOCTHIX CUTYalUsAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
PacCTOSIHUE OT MPSIMOU JI0 IIOCKOCTH
Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPIEHAUKYJIAPHOMN IIIIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JIs




TpexrpaHHbIx yrios. Teopema IIudaropa,
TCOPCMbI KOCMHYCOB U CHHYCOB IJIA
TPEXTPAHHOTO yIJIa

DJIeMEHTHI CHEPUIECKON Te€OMETPHH:

77 1
reoJIe3NYECKHUE JINHUU Ha 3emiie

78 KoHnTtposbHast padota "Yribl u paccTossHUA" 1

79 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U 1
€ro 3JIeMeHTH!"

80 [Tupamuga. Buael nupamun. [IpaBunbsHas 1
nupamuia

81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuibHas npu3Ma

82 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuiesenunesn, Kyo

83 Brinykisle MHOrorpanHuku. Teopema 1
Olinepa
Brimykisie MEOTOTpaHHUKH. Teopema

84 Oinepa. [IpaBuibHBIE U OTYTIPAaBUIIBHBIE 1
MHOT'OT'PaHHHUKH

85 KonTponbHnas pabora "MHuororpaHHuku" 1

86 [ToHsiTHE BEKTOpa Ha MJIIOCKOCTH U B 1
IPOCTPaHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwito mapaienenureaa 1

90 YMHOKEHHE BEKTOpa Ha YNCIIO0 1

91 Paznoxxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINUX B OJHOM MIOCKOCTH

92 CxkansipHO€ MPOU3BEICHNE 1

93 Boruncnenue yria Mexy BEKTOpaMu B




MIPOCTPAHCTBE
9 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
98 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1
99 O060011eHre U cUcTeMaTHU3alus 3HAaHUN 1
100 Hrorosast kKoHTpoIbHAs paboTa 1
101 Hrorosas xoHTpoabHas padbora 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m Tema ypoka Konrpoabusie IIpakTuueckue Aara tugposbie
Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoTshI peCypeaI
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
9 [ToBTrOopenue Temsl "CkansipHoe 1
IIPOU3BEECHNE BEKTOPOB"
3 [ToBTOpenue Tems! ""Bpranciienue yria 1
MEK1y BEKTOpaMu B MPOCTpaHCTBE"
4 [ToBTOpEHME TEMBI Y paBHEHHE MIPSIMOH, 1
IIPOXOAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE MII0CKOCTH, HOPMAaJb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax




BexropHoe npousseeHue

JIuHeiiHble HEPaBEHCTBA, TUHEUHOE

8 IIPOrpaMMHUpPOBaHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMUpPOBaHKE

10 AHaJIUTUYECKHE METO/JIbI pacuéTa yria
MEXy NPSIMbIMH B MHOT'OTPaHHUKAaX

1 AHanuTHYecKue MeToIbl pacuyéra yria
MEX]y IUIOCKOCTSIMU B MHOTOTPaHHUKAX

12 @opMyia pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOP/AMHATaX

13 HaxoxxaeHue paccTossHuil OT TOUKU 10
MIJIOCKOCTH B KyOe

14 HaxoxxaeHue paccTosHuil OT TOUKU 10
IJIOCKOCTH B MIPAaBUJIbHON TUPAMHUJIE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE
MHOTOTpaHHUKHU

17 CeueHnsi MHOTOIPaHHUKOB: METO/I CJIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIepeceueHus PSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsMBbIE U TUIOCKOCTH:
napajuieNIbHbIe CeUeHUS

20 [TapannenpHble MpsMBbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI

21 [TapanienbHble MPSMBIE U TUIOCKOCTH: YIJIBI
MEX/y CKPELIUBAIOIIUMUCS MPSIMBIMU

22 [lepnieHIUKYNSpHBIE IPSIMBIE U TUIOCKOCTH:




CTaHJApTHBIE NIapbl NEPIECHAUKYIISIPHBIX
IIJIOCKOCTEM U NMPSAMBIX, CHAMMETPHUH
MHOI'OTPaHHUKOB

23

24

[lepnenauKkynsipHbIe TPSAMBIE U INIOCKOCTH:
TEOpeMa O TPEX MEePIEHAUKYIIIpax

[leprnieHIuKyNSpHBIE MIPSIMbIE U TUIOCKOCTH:
BBIYMCIICHUS IJTMH B MHOTOIPaHHUKAX

25

HOBTOpeHI/Ie: miomaan MHOT'OYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIACH, COOOpaKEHUS
noxoous

26

27

28

[ToBTOpEHME: IOIMIATN MHOTOYTOJILHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
mopoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
mopoous

[Tnomaau ceyeHuit MHOrOTPaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEYEHUSI MHOTOI'PAaHHHUKOB"
O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napajuleJenunea

3anaun 00 yABOCHUHU KyDOa, 0 KBaapaType
Ky0a; 0 TPUCEKIUH yTia

33

CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIC C
00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumne1a




HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIICHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM IPSIMO TPU3MBI

36 CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IPSIMOM MPU3MBbI

37 [Tpuknaanble 3a1a49u, CBSI3aHHbBIE ¢ 00bEMOM
IIPSIMOY IIPU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bpém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MTHUPaMU/I C OOIITUM yTIIOM

41 ®opmyna 00béMa nupamubl. OTHOILIEHHE
00BEMOB MTUPaMU/I C OOIITUM yTIIOM

42 CrepeoMeTpHuyecKHe 3aJjauu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKre 3a1auu, CBI3aHHBIE C
o0BEMaMH MUPaMUIbI

WKJIaIHBIE 331a4H 110 TEME BEMBI

IT "O6
Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOH

44 " 0
TIPHU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

16 [Ipumenenue o0bEMOB. Boruncnenue
paccTosiHUS A0 TIOCKOCTH

47 Kontponbras padota "O0bEM




MHOrOrpaHHHuKa"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 oOpa3syromue MUIHHIPHIECKON
MTOBEPXHOCTHU

49 Munusap. [IpsMoit KpyroBoi HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konudeckas mOBEepXHOCTH, 00pa3yromiue
KOHMYECKOM noBepxHoctu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napajuieNbHOM MI0OCKOCTH OCHOBAHUS

59 VY ceuénnblil konyc. M300pakeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOU
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60kO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIIEHUE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa

57 [TpuknanHble 3a1a4u, CBSI3aHHBIE C
MATUHIPOM

58 [TpuknanHblie 3a1a4u, CBSI3aHHBIC C
IHHIPOM

59 Cdepa u map
[Tepeceuenue ceps! u mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps miockoctsio. Bua un

n300pakeHHE mapa




61

[Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCIbCTBO U BBIYHUCIICHUC, CBSA3aHHBIC
co c(hepoli U ImapoM, TOCTPOCHUEM UX
CEYEHUI MIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4u Ha
J0Ka3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co chepoli U ImapoM, TOCTPOCHUEM UX
CEUYEHUI MIOCKOCTBIO

66

67

[Ipuknanuele 3ana4um, cBsI3aHHBIE CO chepoi
U 11apoM

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
og00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOTI'OIrpaHHUKOB

69

70

3amaun o Teme "Terna u MOBEpPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaiieHus"

71

Kontponbras padota "Tena u moBepxXHOCTH
BpamieHus"

72

O06wém nununapa. Teopema 06 00bEMeE
OPSIMOTO IMJIMHIPA

73

Brruucienue 00bEMOB TEJ C IOMOIIBIO




onpeaenéHHoro uurerpana. O0bpéM KoHyca

74

[Tnomaayu 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/IPA, KOHYCa

76

77

78

79

80

[Tpuknanueie 3ana4n mo Teme "OObEMBI U
IJIOIA I TTOBEpXHOCTEN Ten"

O06BEM mIapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CErMEHTAa U 1IapOBOT'0 CEKTOpa

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa u
wionaapio ceprl. COOTHOMICHUS MEXKIY
TJIOIIA ISIMUA TTOBEPXHOCTEN U 00bEMaMu
MOAOOHBIX TE

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenue o0wEma mpu moo0uu.
CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB TEJ U TIIOIIA 1N
ITOBEPXHOCTEH

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
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JIBrxenus npoctpancTBa. OTOOpaKeHUS.
JIBvoxenus u paBeHCTBO (uryp. O6mme
CBOICTBA ABHKCHUI
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Buapl n1BukeHnil: napaiebHbIN NEPEHOC,
LEHTpAJIbHAsI CHMMETPUS, 3epKajbHAas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOi
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[IpeoOpaszoBanus nogobus. [psmas u chepa




Ditnepa
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FGOMeTpI/I‘ICCKI/IC 3a1a41 Ha IPUMECHCHUEC
JABHKCHU A
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KonTponbHas padbota "BekTopsl B
npocrpaHcrae”

86

87

88

89
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Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmaru3anus 3HaHui: "llapamiensHoCTh
MPSIMBIX U ITIOCKOCTEHN B IpocTpaHcTBe"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTHu3aIus 3HaHui: "BexkTopsl B
npocrpaHncree”

Oo6o06maroriee nopropenue 11 noHATU U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaTru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

Oo6o06maroriee noropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anus 3HaHui: "O0bem
MHOrOrpaHHHuKa"

O6o6mmatomiee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10-11 knaccos,
cucreMaruszauus 3Hanuii: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIbIX Tel"
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
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cucreMaru3anus 3Hanun: "[lnomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

WroroBas koHTpoJIbHAs paboTa
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HToroBast KOHTpOJIbHAs paboTa
[ToBTOpEeHue, 0000IICHNE U CHCTEMAaTH3ALUS
3HaHUHI

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN
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100

101

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUH KaK
HAayYKH U eé POJIb B pa3BUTHU COBPEMECHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHiA

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayYKHU U ec POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKHU U €€ pojb B PAa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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