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HHOACHUTEJIBHAA 3AIIMCKA

I'eomerpust sSBIISIETCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEro 00mero o0pa3oBaHus, TaK
Kak 00ecreyuBaeT BO3MOXHOCTb W3YYEHHUS IUCLMIIIMH €CTECTBEHHO-HAy4YHOH HanpaBIEHHOCTH U
IIPEIMETOB 'yMaHUTapHOro nukia. Ilockonbky Jlornyeckoe MbluieHne, GopMUpyeMoe IpH U3Yy4eHUU
00y4aroImuMUCS MOHATUHHBIX OCHOB F€OMETPHUH, MIPU JOKA3aTEIBCTBE TEOPEM U TMOCTPOCHUH LIETIOYKU
JIOTUYECKUX YTBEP)KIEHUH IPU PELICHUU F€OMETPUUECKUX 3a/lad, YMEHUE BBIIBUTATh U OIPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PEIIEHUM 3a1ad €CTECTBEHHO-HAay4yHOro LUKJA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lenb ocBOeHUS MporpamMmbl yueOHOTo Kypca «I'eoMeTpusi» Ha yriyOlIEHHOM ypOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIOCOOHOCTEH O0OydYaromMXcsi NpU HM3YYCHHH T'€OMETPHH, KaK COCTaBISIOMICH
npeagMeTHo  obmacth  «Maremaruka M MHQoOpMaTHKa» uepe3 oOecliedeHHe BO3MOXKHOCTH
IpUOOPETEHUS U UCII0JIb30BaHUA 0oJjiee r1yOOKUX FeOMETPUUECKUX 3HAHUHM U IeHCTBUM, Crieln(UIHBIX
rEOMETPHH, ¥ HEOOXOIMMBIX /IS YCIEUIHOTO NPO(EeCcCHOHATBHOTO 00pa3oBaHWs, CBSI3AHHOTO C
HCIOJIb30BAaHUEM MaTEMAaTUKH.

[IpuopuTeTHBIMM 3aladyaMu Kypca TeOMEeTpUU Ha YriIyOJIEHHOM YpOBHE, PACIIMPSIOIIUMHU U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SBIISOTCS:

pacimpeHue MpeaCTaBIeHUsI O T'€OMETPUM KaK YacTH MHUPOBOH KyJIbTypbl W (HOpPMHUpPOBAHHE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE TPEACTABIECHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaXHEHIIMX
MaTEMaTHYECKUX MOJEISIX, O3BOJISAIOIMX ONKMCHIBATh U U3y4YaTh Pa3HbIC SABJICHUS OKPYKAIOIIEro MUpa,
3HaHWE MOHATUIHHOTO anmapara 1o pasaeny «CTepeoMeTpus» yaeOHOTro Kypca FeOMEeTpHH;

(dbopmMHupoBaHHE YMEHHS BJIaJE€Th OCHOBHBIMHU MOHSATHSIMU O MPOCTPAHCTBEHHBIX (UTypax M HUX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyd U yMEHHE UX IMPUMEHSATb, YMEHUS JI0Ka3bIBaTh
TEOpeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHNUs 3a/ay;

(dbopMUpOBaHME YMEHHs paclo3HaBaThb Ha 4YepTexax, MOJEeNSIX M B pealbHOM MHpE
MHOTOTPaHHHUKH U TeJia BPalleHHs], KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

¢dbopMHUpOBaHHE IMOHUMAHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO IOCTPOCHHS MaTeMaTUYEeCKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TIPH MTPOBEACHUH PACCYKICHHIA;

(dbopMHpOBaHUE YMEHMSI BJIAJIETh METOAAMH JI0KA3aTEIbCTB U aJlTOPUTMOB PEIICHUs, YMEHUS UX
MIPUMEHSITh, IPOBOJANUTDH JOKA3aTeNIbHbIE PACCYXJIEHUS B XOJE PEIIECHUs CTEPEOMETPUUECKUX 3a7ad U
3aJjad € TPAKTUYECKUM CoJepXaHueM, (OpPMHPOBAHHE TPEACTABIEHUS O HEOOXOAMMOCTHU
JI0Ka3aTeNbCTB MPU 00OCHOBAaHMM MAaTEMaTUYECKUX YTBEPXKAECHUH U pOJIM aKCHOMATHKHU B MPOBEJICHUH
JIeTYKTUBHBIX PacCyXJIEeHUM;

pa3BUTHE U  COBEPILIEHCTBOBAHME MHTEJUIEKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEN
o0yyJaroImuxcs, MO3HABATEIbHON aKTUBHOCTHU, MCCIEI0BATENIbCKUX YMEHUH, KPUTHUYHOCTH MBIIIJICHUS,
MHTEpPECa K U3YYEHUIO TEOMETPUH;

¢dbopMupoBaHue (PyHKIIMOHATLHON IPaMOTHOCTH, PEJIEBAaHTHON T€OMETPUN: YMEHHUS pPAaCO3HABATh
MPOSIBJIEHUSI TEOMETPUYECKUX TOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallUsiX M TpU M3YyYEHUH JPYrHMX Y4YeOHBIX TMPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAaHUS PEATbHBIX CHUTYyallud, HMCCIEAOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpKaTeJIbHBIMU JMHUSAMU ydyeOHoro kypca «['eomerpusi» B 10-11 kmaccax
apisAoTes:  «lIpsiMble M IUIOCKOCTM B NPOCTPAaHCTBE», «MHoOrorpaHHukn», «Tema BpaleHUs»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.



ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YyMETh OMNEPUPOBATH MOHATHIMU,
pEIIeBaHTHBIMY T€OMETPUHU Ha yriayOsnéHHOM ypoBHE oOyueHus B 10—11 kimaccax, OTHOCUTCS KO BCEM
COoZIep KaTeNIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpMHUpPOBaHKE JIOTHUECKUX YMEHHI pacrpeaessieTcs He
TOJIBKO [0 COJEp>KaTeNbHBIM JIMHUAM, HO M 1o rojgam oOyuenus. CopepxaHue 00pa3oBaHUS,
COOTBETCTBYIOIIIEE TpPEeIMETHbIM pe3yiabTaTam ocBoeHus DenepanbHoil paboueil MporpaMmel,
pacrpeieIéHHBIM 110 T0J1aM 00Y4eHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIpOcaM 00ydaronyecs: o0pamaiiuch HEOJHOKPATHO. DTO TO3BOJISIET OPraHU30BaTh
OBJIAJICHHE TE€OMETPUYECKUMHU TMOHATHSAMH UM HABbIKAMHU I[IOCJIEOBATEIbHO M IIOCTYNATEIbHO, C
COOIOZIGCHUEM TPUHIUIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOMIYI0 CHUCTEMY
TE€OMETPUUECKUX TPEACTABICHUI OO0yJaromuxcs, pacmmpss W yrioyonss e€, oOpasys IpOdHBIe
MHO>KECTBEHHBIE CBA3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus st auddepeHumanuu  o0ydeHUs, TOCTPOCHUS  HMHIUBUIYaTbHBIX
00pa3oBaTEeNbHBIX MPOTPaMM, O0ECHEUNTh YIIIYOJNEHHOE H3Yy4eHHE T€OMETPHH KaK COCTaBISIOMICH
yueOHOro npeaMeTa «MaremaTukay;

MOATOTOBUTH 0OYYAIOIIUXCS K MPOJOJIKEHHUIO U3YUEHHUsI MaTeMaTHKU ¢ y4€TOM BeIOOpa Oymyiieit
npodeccuu, obecreunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPoQecCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomeTpus» Ha yriryoaéHHoM ypoBHe oTBojauTcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 gaca B HE€IIO).



COJEPKAHUE OBYYEHUA
10 KJIIACC

IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MNOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MNpocTpaHcTBO. llonarue o6
aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosoxkeHwe MNpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOIUEcs, IapajuieIbHble U
ckpemuBawomuecss npsmele. [lpu3Hakym ckpemuBaromuxcs npaAMbIX. [lapamienbHOCTh NpsSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: IapajlIeNIbHbIE MPSMbIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTh TPEX MPSAMBIX,
napayieIbHOCTh NPsAMON U TuiockocTH. [lapamienpHoe M LEHTpalbHOE MPOSKTUPOBaHHE, M300paKeHHe
¢uryp. OcHOBHBIE CBOMCTBA MapajUIENLHOTO MPOEKTHUpoBaHUs. M300pakeHue ¢uryp B mapajuielnbHOM
NPOEKUMU. YTIbl € COHANPABICHHBIMU CTOPOHAMH, YIroJl MEXAY HpsIMbIMM B IPOCTPAHCTBE.
[TapamenpHOCTh IUIOCKOCTEH: MapajulelbHbIE IUIOCKOCTH, CBOMCTBA NAapaJUICNIBHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPadAp, MapaulesenuIiesi, MOCTPOCHHE
CEUYECHU.

[lepneHAUKyISIPHOCTD MPAMON U IIOCKOCTHU: MEPIEHIUKYISIPHBIE MIPSMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuieIbHbIe U MEePIECHIUKYISIPHBIC K TUIOCKOCTH, MPU3HAK MEPIICHIUKYISIPHOCTH MPSIMOM U IIOCKOCTH,
TeopeMa O MPSAMOI NMepHeHIUKYISIpHOM MmockocTu. OpToroHanbHOE NpoekTupoBanue. [lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKU 10 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOW JI0 IJIOCKOCTH, IMPOEKLHUS
burypsl Ha mI0CKOCTh. [lepmeHIUKYISIPHOCTh IUIOCKOCTEH: NpPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mockocrei. Teopema 0 TpEX NepreHIUKYIIIpax.

Yrael B MPOCTPAHCTBE: Yroa MEXIAY NPSAMOW MU IUIOCKOCTBIO, IBYTPAHHBIA YIOJI, JUHEWHBIA YroJl
JBYTPAHHOTO yria. TpéXrpaHHbli 1 MHOTOTpaHHble yriibl. CBOMCTBA MJIOCKUX YIJII0B MHOTOIPAHHOIO YIIa.
CBoiicTBa IMJIOCKUX U JBYIPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB MJif
TPEXTPAHHOTIO YIJIA.

MHoOrorpaHHuKHu

Bunabl MHOTOrpaHHUKOB, pa3BEPTKAa MHoOrorpaHHuka. lIpusma: N-yronpHas npusMma, npsMas Hu
HAKJIOHHAs TpU3MBbI, OOKOBas M TOJMHAs MOBEPXHOCTh Npu3MbL. [lapannenenurnesn, MPsIMOYTONbHBIN
napajuiejenunes u ero cBoiicrea. Kparuaiiime myTu Ha TOBEPXHOCTH MHOTOTpaHHUKA. Teopema Ditnepa.
[IpoctpancrtBennas Teopema Iludaropa. Ilupamuga: N-yroiapHas nupaMuja, NpaBWIbHas U yced€HHas
nupamubl. CBoiicTBa pé0ep U OOKOBBIX TpaHell MpaBHIbHON mMUpaMusl. [IpaBUIIbHBIE MHOTOTPAHHHUKH:
npaBUjIbHAs TMpPU3Ma U TpaBUIIbHAs NHpPAMUJIAa, TPABUIbHAS TPEYrojbHas MHUpPaMUJIa W TPaBUIbHBINA
TeTpasp, kyo. [IpencraBieHue o NpaBUIbHBIX MHOIOIPaHHUKAX: OKTa3Ip, JOJAEKadAP U UKOCASIP.

Bbruncnenre 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHan, yrisl. [lmomaas OGokoBoi
MOBEPXHOCTH M TOJHONH TOBEPXHOCTH MPSMOM MPHU3MBI, IJIOMAJAh OCHOBAaHUI, Teopema O OOKOBOit
MOBEPXHOCTH MpsiMO Mpu3Mbl. [1nomans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIHLHON MUPAMUIBI,
TeopeMa O IUIOMAAN YCEeUEHHON TUPaMUIBI.

CummeTpusi B IPOCTPAHCTBE. DIEMEHTHI CUMMETPUH TTPaBUIILHBIX MHOTOTPAaHHUKOB. CUMMETpUs B
MPaBUILHOM MHOTOIPAaHHHUKE: CHMMETPUS MapajlieNienuIe;a, CAMMETPHS TPaBUIIbHBIX IPU3M, CHMMETPUS
MPaBUILHON MTUPAMUIBIL.

BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE

[TonsiTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPa, BEKTOPBI
KOJUIMHEAapHbIE, COHAMPABICHHbIE U TMPOTUBOMOJIOKHO HANpPABICHHbIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
JleficTBUSI ¢ BEKTOpaMH: CIIO)KEHUE M BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKHMX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha unciio. CBOMCTBa ClIOXKEHUS BEKTOpOB. CBOWMCTBA YMHOXXEHHUs BekTopa Ha yucio. [lonstue



KOMILUIaHapHble BeKTOphl. [Ipu3Hak KomIulaHapHOCTH TpEX BekTopoB. [IpaBuio mapamienenunesa.
Teopema 0 pa3noXEHUM BEKTOpa IO TpEM HEKOMIUIAHApHbIM BekTopam. IIpsMoyronpHas cucrema
KoopauHat B mpocrpaHcTtBe. Koopaunatel BekTopa. CBsi3b  MeXAy KOOpIMHAaTaMH BEKTOpa M
KOOpJAMHATaMU TOYEK. YT0JI MeKy BekTopamu. CKalsipHOE IPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: MUIMHAPUYECKAss NOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTh, cepuyeckas MOBEPXHOCTbD,
oOpasyromve mnoBepxHocTed. Tena BpallleHUs: LMIMHIP, KOHYC, YyCe4y€HHBIH KOHYC, cdepa, map.
B3anmuoe pacronoxkeHue cepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cepe. M3o0paxkeHune Ten
BpalleHNs Ha MJIOCKOCTH. Pa3BépTka mummHapa u konyca. CuMmmeTpus cepsl U mapa.

O06BéM. OcHoBHBIE cBOIicTBa 00BEMOB Tell. Teopema 06 00bEME PAMOYTOJIBHOTO Napajiesienunena
u cieactBus u3 He€. O0bEM NpsAMON U HAKIIOHHOM MPU3MBI, WINHAPA, TUpaMuabl 1 KoHyca. O0BbEM mapa
Y I1apOBOT'0 CEIrMEHTA.

Komb6unanmu ten BpauieHuss 1 MHOrorpanHukoB. [Ipu3ma, BlincanHas B HMJIMHJIP, ONMCaHHAsI OKOJIO
mmHapa. [lepecedenue cdepsl u mapa ¢ mwiockocteio. Kacanue mapa u cdepsl miaockoctsro. [lonsrue
MHOI'OI'paHHMKA, OTIMCAHHOT'0 OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIM TEJIO BPALCHHUS.

[Tnomanp MOBEpXHOCTH MIIMHAPA, KOHYCA, IIomaas chepsl u e€ yacteid. [lomoGue B mpocTpaHcTBe.
OtHomenne o0O0BEMOB, TMUIOHIANEH TOBEpXHOCTEH mMom0OHBIX ¢uryp. IlpeoOpazoBanme momoowus,
roMoTeTHs. Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHUH MHOTOIPAaHHMKOB M TE€JN BpAIIEHUSA: CEUEHHUS IIMHApa (MapajuielbHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (MapajuieibHbleé OCHOBAHUIO U MPOXOASIINE Yepe3 BEPLIUHY),
CEYeHMs IIapa, METOJAbI ITOCTPOEHHUs CEYECHMI: METOJ CJIEJ0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHMA,
METOJI IIEPEHOCA CEKYILEH MIOCKOCTH.

BexkTopbI M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B mpocTpancTse. Onepanuu Hajg BekTopaMu. BekTopHoe yMHOXKeHHE BeKTOpoB. CBolcTBa
BEKTOPHOTO yMHOKEHHMs. lIpsiMoyronpHas cucrema KOOpAMHAT B NpOCTpaHcTBe. KoopauHaTel BEKTOpa.
Paznoxenne BekTopa no 6azucy. KoopauHaTHO-BEKTOPHBIA METO/ IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxenust npoctpanctBa. OtoOpaxkenus. J[BmwkeHuss u paBeHCTBO ¢uryp. OOmmMe cBoiicTBa
JBWKCHUW. BUbpl IBHKEHUI: MTapajuIeIbHbIN IEPEHOC, LIEHTPAJIbHAs CUMMETPHS, 3epKaJIbHAsI CHMMETPHSI,
HOBOPOT BOKPYT npsiMoil. [IpeoOpazosanus nonodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaAHUE:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYaroMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUICKOro O0O0IlecTBa, MpPEICTaBICHHE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
pa3IMYHbIX CTPYKTYp, SIBJICHHUM, MpOIEAyp TpakIaHCKOro obimiecTBa (BBIOOPHI, OMPOCHI M APYroe),
YMEHHE B3aWMOJCHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHUU C WX (YHKIUIMU H
Ha3HAUYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpPMUPOBAHHOCTh POCCUICKON TpakJIaHCKOH WIACHTHUYHOCTH, YBAXKEHUA K MPOLUUIOMY H
HACTOAILIEMY POCCUHMCKONM MaTEMAaTHKH, UEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM POCCUHUCKUX
MaTeMaTUKOB M POCCHUUCKOM MAaTEMaTHYECKON WIKOJbI, MCIOJb30BAaHUE ATHUX JIOCTMKEHHH B JIPYTHX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapojaa, cHopMHpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM OCTH)KCHUN HAyKu U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMBOTO OyAYIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYAs O3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, PaCCYKICHHUH, BOCIIPUUMUYUBOCTh K MATEMAaTHYECKUM acCMEKTaM Pa3InyHbIX
BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHMSI TPUMEHSITh MaTeMaTUYeCKHE 3HAaHUS B WHTEpecax 370pOBOTO M
Oe3omacHOTO OOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pPOBBIO (3I0pPOBOE MHUTAHUE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATUA M OTABIXa, PEryisipHas (u3HuecKas aKTUBHOCTB), (pu3mueckoe
COBEPILIECHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTENbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTU TPYAOTIO0Ws, HWHTEpEC K pas3audHbiM cdepam
npohecCHOHANBHOM IS TENILHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIOKESHUSIMHI, YMEHHE COBEPIIATh
OCO3HaHHBII BBIOOp Oyaymiell mnpodeccur ¥ pealn30BbBIBATH COOCTBEHHBIC JKU3HEHHBIE ILIaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa3oBaHHUIO Ha MPOTSKEHUU
BCEU JKW3HHM, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHUM MPAKTHUECKHX 3a/lad MaTeMaTHYECKOMH
HaIpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTH IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHUE BIUSHHS COIHMAIBHO-YKOHOMUYECKHUX
MIPOIIECCOB HA COCTOSIHHE TPUPOJHON W COIMATBHOW Cpeibl, OCO3HAaHHE TJ00aJbHOTO XapakTepa
9KOJIOTHUECKHUX TpoOJieM, OpHEHTAllUS Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUUM AJs pelieHus 3a7ad B
o0yacTu OKpyXawIel cpeipl, MIaHUPOBAHUE MOCTYIKOB M OICHKH UX BO3MOXKHBIX MOCIEACTBHUA s
OKpYKaloIleu Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOW TMpPaKTHKH, TMOHMMAaHWE MaTeMaTHYeCKOM Hayku Kak cdepsl ueloBeuecKoit
JIEATEIbHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH [UIS Pa3BUTUSA LUBUIIN3ALMHM, OBIAJCHHUE SI3bIKOM



MaTeMaTUKH U MaTEeMaTHYeCKOl KyJIbTypol KakK CpeACTBOM IO3HAHHS MHUpPa, TOTOBHOCTh OCYIIECTBISATh
MIPOEKTHYIO U MCCIIEIOBATEIbCKYIO IEATEIbHOCTh MHANBUYAIBLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JJornveckue a1eCTBUS:

BBISIBIIAT M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKM MATEMATHYECKHUX OOBEKTOB, MOHITHH,
OTHOIIICHUN MEXy TIOHIATHAMH, (DOPMYIUPOBAThH ONPEICICHUS MOHATHH, YCTAaHABIMBATh CYIIECTBECHHBIN
pHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUSI JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCTIIPUHUMATh, (OPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHHUS: YTBEPAUTCIBHBIE W
OTpHUIIATEIIbHBIE, €IMHUYHBIC, YACTHBIC M OOIIKE, YCIOBHBIC;

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H W MPOTUBOpeUHs B (hakTaX, JAHHBIX,
HAOJNIOZCHUSAX W YTBEPXKICHUAX, TMpeyiaraTb KPUTEPUH ISl BBISABJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

Jenatb BBIBOJbI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJILHO JIOKA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKIEHUU (TIpsIMbIE M OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KJIECHUS U BHIBOJbI;

BbIOUpaTh CMOCOO pelmieHus: y4eOHOUM 3amauM (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMPATh HanOOJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBLHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBareibcKue AeiCTBUA:

UCIIONb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA HWHCTPYMEHT TMO3HaHUA, (HOPMyIHPOBAThH
BONPOCHI, (DUKCHPYIOIINE MPOTUBOPEUNE, MPodieMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSATENBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBJICHHIO
OCOOCHHOCTE MaTeMaTHUeCKOT0 OOBEKTa, SIBICHHWSA, IMPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (OPMYJIUPOBATh OO0OOIIEHNUS W BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, HCCIEOBaHUs, OIEHWBATh JOCTOBEPHOCTHh IOJYYCHHBIX pEe3yJIbTaTOB, BHIBOJAOB U
0000I11IEeHMI;

IIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOLIECCA, & TAKKE BBIIABUTATH IPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISBIISTH AepUIMTHI HHPOPMAITNH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETAa Ha BOMPOC U JJIs PEIICHUS
3aJ1a4u;

BBIOMPATh MHGOPMAIINIO U3 HICTOYHUKOB Pa3JIMUHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMAaTHU3UPOBAThH U
WHTEPIPETHPOBATh MH(POPMAITHIO PA3IMYHBIX BHIOB U (hOPM MPEICTABICHNUS;

CTPYKTYpUpOBaTh HH(MOPMAIINIO, TPEACTaBIATh €€ B pa3IUYHBIX (opmax, HITIOCTPUPOBATH
rpaduvecKku;

OIICHUBATH HAJEKHOCTh HHPOPMAIIHH 110 CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe TelicTBHUS
Oomenne:



BOCIPUHUMATh U (OPMYJIUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCJIOBUAMHU M LENISIMH OOIICHMUS,
SICHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOK TOYKY 3pPEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS 10 X0y PEIICHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBINA PE3yNIbTaT;

B Xo7e 00CYXJIeHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBbI, MPOOJIEMBI, periaeMon
3aJa4uM, BBICKA3bIBaTh HJEH, HAICJICHHbIE HA IIOMCK pEIIEHHUS, COMOCTaBISAThH CBOM CYXKICHUSA C
CYKICHUSIMH JIPYTUX YYaCTHHUKOB JManora, OOHApyXHBAaTh pa3IU4YMe€ M CXOJCTBO TIO3WIIHHA, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh  Pe3yibTaThl pEUICHHS 3aJadd, OKCIEPUMEHTa, HWCCIECOBaHMs, IPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMar BBICTYIJICHUS C Y4YETOM 3ajad MPE3eHTAMd U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBEpPCcaAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTaBJISITh TUIAH, aJITOPUTM PELICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelIeHUs ¢ yYETOM UMEIOITUXCS
pPecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHHI C
yu€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIBHOW pediiekcHu Kak OCO3HAHWS COBEPIIACMBIX JCUCTBHUA H
MBICJIUTEIIBHBIX TIPOLIECCOB, WX PE3YJbTAaTOB, BJIAJAECTh CIOCO0AMH CaMOMIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa pelieHrus MaTeMaTHYECKON 3a1a4u;

MPEeABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 33Ja4Hl, BHOCUTh KOPPEKTUBBI
B JICATEIPHOCTh HA OCHOBE HOBBIX OOCTOSITCNILCTB, JAHHBIX, HAWJIEHHBIX OINMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSM, OOBSCHATh MPUUYMHBI JOCTHXKCHUS WIIH
HEJOCTH)KEHUS PE3YIbTAaTOB JESTEIBHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OILIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHUMATh M UCIOJIB30BATh NMPEUMYIIECTBA KOMAHAHOW U MHAUBUAYATHHON pabOTHl MPU PEIICHUH
yueOHBIX 3a]a4, MPUHUMATh IeJIb COBMECTHOM NI€ATENbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenenartb BUABl pabOT, JOTOBAapUBATHCA, OOCYXAAaTh MPOIECC U Pe3ynbTaT paboThl,
00001aTh MHEHHST HECKOJIBLKUX TIOAEH;

y4acTBOBATh B IPYNIOBLIX opMax paboThl (00CyKIeHMs, 0OMEH MHEHHH, «MO3TOBbIE IITYPMbI» U
WHBIC), BBIIOJHATH CBOIO YacTh pabOThl W KOOPAMHHUPOBATH CBOW ACHCTBHUS C JPYTUMHU YIIEHAMU
KOMaH/Ibl, OLIEHWBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBHIMH TIOHATHUSMU CTEPEOMETPUM TPU pPEIICHUH 3a1ad |
MMPOBECACHNHN MAaTEMATUUCCKHX paCCY)KHeHHﬁ;

® [PUMEHSATh AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX MPU PEIICHUH T€OMETPUUECKUX 3a]a4;

e iraccu(UIUPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO OMEPUPOBATH MOHSATUSIMU, CBA3AHHBIMU C YTJIaMU B TIPOCTPAHCTBE: MEKIY MPSIMBIMHU
B IIPOCTPAHCTBE, MEXTY MPSAMOI U MIOCKOCTHIO;

° CBO60I[HO ONnecpupoBaTh NOHATUAMHA, CBSI3aAHHBIMU C MHOTOTPaAHHUKAMU,



CBOOOIHO  pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (TpU3Ma, THpaMUfa,
MPSIMOYTOJIBHBIN TTapajieenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCH(UKAIINH;

CBOOOHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIME C CEYCHHEM MHOTOTPAaHHUKOB TUIOCKOCTHIO;
BBHITIONHATE [MapaJlIeIbHOE, [EHTPATbHOE W OPTOrOHATBHOE MPOEKTUpPOBaHWE GUTYP Ha
TUIOCKOCTB, BBITIOJHSTh N300paXKeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJIaMH, BBIMOIHITH (BEIHOCHBIC) TUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH TJIOMIAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TpHU3Ma, MUPaMHUIA), T€OMETPUICCKIX
TEJI C MPUMEHEHUEM (hopMyT;

CBOOOJHO OINEPHPOBATH MOHATHSAMH: CUMMETPHSI B TPOCTPAHCTBE, LIEHTP, OCh U ILIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CAMMETPHH (QUTYPHI,

CBOOOJTHO ONEPUPOBATh MMOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemiath 3amayd  Ha  JIOKA3aTelIhCTBO MATEMATHYECKUX OTHOIICHWUH W HaXOXKICHUE
TCOMETPUYCCKUX BEIMYUH, TPUMEHSS H3BECTHBIC METOJbl MPHU PEIICHUH MaTeMaTHYeCKHUX
3aJ1a4 MOBBIIICHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSTH MPOCTEHIITNE MIPOTPAMMHBIE CPEICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

U3BJICKaTh, MPEOOPA3OBBIBATE M HWHTEPIPETHUPOBATH HHPOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYSCKUX (PUTYpPaAX, MPEACTABICHHYIO HAa YePTEkKaxX U PUCYHKAX;

NPUMEHSTh TONydYeHHbIC 3HAHUS Ha TMpPAKTHKE: CPAaBHUBATh M aHAIM3UPOBATh peajbHbIC
CUTyallid, TPUMCHSITh H3yYEHHBIC IMOHSATHS B TPOIECCE TOWCKA PEIICHUS MaTeMaTH4YeCKH
c(hOpMyIUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEaNbHbIE CUTYAllMd Ha SI3bIKE TE€OMETPHH,
WCCIIEIOBATh MOCTPOCHHBIE MOJENH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATHH U TEOpeM,
anmapara anreOppl, pemarb NPaKTHYECKHE 3aJayd, CBSA3aHHBIE C  HaXOXJICHHUEM
TCOMETPHUYSCKUX BEIIMYUH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX J3Talax pa3BUTHUS TCOMETPHHM KaK COCTaBHON 4YacTH
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OnepupoBaTb IOHATUAMU, CBA3AHHBIMU C HI/IJIPIH)IpI/I‘{CCKOfI, KOHUYECKON |
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI MOTY4EHHUS;

OIepUpPOBaTh MOHATHUSAMH, CBSI3aHHBIMH C Te€JIaMU BpPALEHUS: UIUHAPOM, KOHYcOoM, chepoil u
11apoM;

pacro3HaBaTh Tejla BpauleHus (IWIMHApP, KOHyC, cepa M Iap) U OOBACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPAILlEHUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACHOJIOXKEHHUE CHEPBI U TUNIOCKOCTH;

BBIUYUCIIATE BCIWYHWHBI 3JIEMCHTOB MHOT'OI'PAHHUKOB H TCJI BpalllCHUA, 00BEMBI U Iomaian
MIOBEPXHOCTE MHOTOTPAaHHMKOB M TEJl BpAIIEHUS, I€OMETPUUECKHUX TEJI C INPUMEHEHHEM
bopmyu;

CBOOOJTHO OINEpPHPOBATh MOHATUSAMH, CBA3aHHBIMH C KOMOHMHALMSAMH TeJl BpalleHUS H
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIIMCAHHBIM B cepy M OmMcaHHBIN OKOJO chepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPALLCHMUS;

BBIYHUCIIATH COOTHOIICHUS MEXY TUIOILAASIMUA IOBEPXHOCTEN U 00bEMAMU IOJJOOHBIX TEII;



n300paxarh H3ydaemble (DUTYPHI, BBIMONHITH (BBIHOCHBIC) IJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTHIX O0BEMHBIX PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHUS;
U3BJIEKAaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHGOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, npeAcTaBIeHHYIO Ha YepTekKaxX U pUCYHKaX;

CBOOOZHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemarb TeOMETPHUECKUE 33aJauyd Ha BBIYMCICHHE YIJIOB MEXIY HPSAMBIMH M IJIOCKOCTSMH,
BBIYUCIICHHE DPACCTOSHUN OT TOYKM N0 IUIOCKOCTH, B LEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPU PELICHUH;

CBOOOJTHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C JBH)KEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBIKCHHI,

BBITMIOJHATh M300pa)K€HHUsI MHOTOTPAHHUKOB W TN BpAlllEHUs MPHU MapauiebHOM MEpeHoce,
HEHTPaJbHOW CHUMMETPUH, 3€pPKaJbHOW CHUMMETPUHU, TPU TOBOPOTE BOKPYT MPSMOIA,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB W TeJN BpAILICHHs: CEUEHHUs LUIMHIApa (MapasieNbHO U
NEePIEHINKYIISIPHO OCH), CEYCHHUs1 KOHyca (TapauleJbHble OCHOBAHHUIO W MPOXOAIINE Yepe3
BEpILMHY), CEYEHHUS LI1apa;

UCTIOJIB30BAaTh  METOJABI TOCTPOCHHUSI CEUYEHHWH: METOX CJIEJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKA3bIBaTh TEOMETPUICCKHIC YTBEPIKICHHS;

OpPUMEHSATh  TeoMeTpudeckne  (GakThl Uil PEHIeHHs  CTePEeOMETPUYECKHX  3a7ad,
MPEIOIArafoIIuX HECKOJIBKO IIaroB PEeIIeHHs], €CIIM YCIOBUS MPUMEHEHUS 3a/IaHbl B SIBHOU U
HEsIBHOHU (opMme;

pemaTrh 3aJadyd  Ha  JIOKAa3aTeIbCTBO MAaTeMAaTHYEeCKUX OTHOIICHWH ¥  HaxXOXKIACHHE
T€OMETPUYECKUX BEIMYUH;

NPUMEHSTh MPOTPaMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI MPH
pEIIeHUN CTePEOMETPUIECKIX 33/1aY;

MPUMEHSTh MOJIyUeHHBIE 3HAHHUS Ha TPAKTHKE: CPaBHUBATh, AHAIU3UPOBATh W OLIEHWBATH
pealbHbIe CUTYaIluH, IPUMEHITh U3YYEeHHbIE TOHSITHSI, TEOPEMBI, CBOICTBA B MPOIECCE TTOUCKA
pelIeHusi MaTeMaTHIeCKu c(HOpMYyTMPOBAHHON NPOOIEMBI, MOACTHUPOBATh PEANbHBIE CUTYAIUN
Ha SI3BIKE TEOMETPHUH, MCCIEIOBATh IIOCTPOCHHBIE MOJICH C UCTIOIH30BAHUEM T€OMETPHUECKUX
MOHATUM W TeopeM, ammapara aireOpbl, pemaTh MpPaKTHUYECKHWe 3aJaud, CBSI3aHHBIE C
HAXO0X/ICHUEM T€OMETPUUYECKUX BEINYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW 4YacTH
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo wacon duekTpoHHbIe (LM (POBbLIE)
n/n NpOrpamMmbl Bcero Koutpobire o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnoioxKeHne NpsSMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [eprieHAUKYIIAPHOCTH MPSAMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBI U paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
BekTops! B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNe U CUCTEMATH3 AN 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 00600IICHNE 1 15 1
CUCTeMaTH3alusl 3HAaHHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




Ne i/

ITOYPOYHOE IIVTIAHUPOBAHUE

Tema ypoka

OcHoBHbIe NpaBuiia H300paKEeHUsI HA PUCYHKE
TJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeaHbI OTPE3Ka

[TonsTus crepeoMeTpun: ToUKa, psimas,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NpaBuia
1300pa’keHus Ha PUCYHKE TUIOCKOCTH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB), CEPeIUHbBI
OTpe3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,

nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

10 KJIACC

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekarouecs npsmas ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBHUA U3
HHUX




AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBHUA U3
HHUX

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBHA U3
HuX. CriocoObl 3ajaHust IPSIMBIX U IIJIOCKOCTEH B
npoctpancTBe. O003HAUCHUS TIPSIMBIX U
IJIOCKOCTEMN

10

N300pakeHne ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoMTydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux pedpa.
N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEM. PackpanmBaHre MocTpOSHHBIX
CeYeHUM Pa3sHbIMHU IBETaAMU

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHUI

15

Meton cienoB it NOoCTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUH MPSMBIX U INIOCKOCTEN




16

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

17

18

19

[TocTpoenue ceueHuii B nupamue, Kyoe 1no Tpém
Toukam Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH
U 3aIIUCh 111aroB IOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3naHue BHIHOCHBIX YepTexKel
Y 3aMKCh I1aroB OCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexKel
U 3aIIUCh I1aroB MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1mno Tpém
Toukam Ha péopax. Co3naHue BHIHOCHBIX YepTeKel
U 3aIIUCh I11aroB IMOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJILHUKOB

22

23

[ToBrOopenue mnanumerpun: Teopema Menenas.
PacdeTsl B ceueHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hctopust pa3BUTHS IITAHUMETPUU U CTEPEOMETPUN

KonrtponbHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmuoe PaCIIOJIOKCHHUE MIPAMBIX B ITPOCTPAHCTBE.
CerH_II/IBaIOH_II/ICCﬂ IpsAMBIC. HpI/I3HaKI/I
CKpCHIMBAOIHNXCA NPSAMBIX. HapaJIJICJIBHBIe
MpsAMBIC B IPOCTPAHCTBEC

25

Teopema o cyliecTBOBaHUM U €AMHCTBEHHOCTH
NPpAMON NapaJuieIbHOW TaHHOU MPSIMOiA,




MPOXOASAIICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHO# npsiMoi. Jlemma o
MepECEUCHUH MapAJIICIBHBIX MPSIMBIX TIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o TpEX
rapajuieNbHbIX OpsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOICTBA MApaJUIEIbHOTO MPOESKTUPOBAHUS.
N300paxeHue pa3HbIX GUTYp B MapaJIeIbHON
MIPOCKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM IIPSAMBIX B
IIPOCTPAHCTBE

30

[ToHsITHSA: MapaIIETbHOCTD NMPSIMOM U TIJIOCKOCTH B
npoctpascTse. [Ipu3Hak napanienbHOCTH NPAMON
1 1ockocTH. CBOMCTBA MapaieIbHOCTH NPSIMOU U
IIIOCKOCTH

31

FGOMeTqueCKHe 3aa41 Ha BBIYHMCIICHHUEC U
A0Ka3aTeJIbCTBO, CBA3AHHBIC C MMapa/JICIIBHOCTBIO
MpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBEC

32

33

ITocTpoeHnue ceueHns, MPOXOIALIETO YePe3 TaHHYIO
IPSIMYIO Ha 4YEPTEKE U NapaAJUIEIBbHOTO IPYron
npsMoi. Pacdy€r oTHOImEHMI

[TapannenpHas npoekuus, IpUMEHEHNE AJIs
MOCTPOCHHSI CeUeHUH Ky0a 1 nmapaienenuesa.




CaolicTBa napaienenunena u npu3Mbl

34

35

36

[TapannensHble mockocTH. [Ipuznaku
[apajuIeIbHOCTH BYX IIOCKOCTEN

Teopema o mapajuieIbHOCTH U € IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOAAIIEH Yepe3 TOUKY, He
MPUHAJICKAILYIO TAHHOM TJIOCKOCTU U CIEICTBUS
U3 Hee

CaolicTBa napajuieNIbHBIX IJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUSI IPU
MepeceyeH  JIByX MapaiebHbIX TIOCKOCTEH
TpeTbei

37

CaolicTBa napamieiabHbIX INIOCKOCTEN: 00 OTpe3Kax
napajviesIbHbIX MPSAMBIX, 3aKIIFOYEHHBIX MEXKIY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH
MPSIMOM € ABYMS IapaJUIEIbHBIMU IIJIOCKOCTSMU

38

39

40

IToBropenue: Teopema ITudaropa Ha mockoctu
IloBTOpPEHME: TPUTOHOMETPUS PAMOYTOJIBLHOTO
TPEYroJIbHUKA

CaoiicTBa Ky0a U NpSIMOYTOJIBHOTO
napajulesenunea

41

42

43

Brruncnenue IMH OTpE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[TepneHUKyYIAPHOCTD MPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMON U
IJIOCKOCTH

[lepneHUKYISAPHOCTD MPSMOM U IUIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMON U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH

44 IpsSIMOH, TPOXOIAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEePHEeHUKYIIIPHON K TNIOCKOCTH

45 [TockocTH ¥ NEPICHUKYIISIPHBIC UM MIPSMBIC B
MHOT'OTpaHHHKAX

46 [TiockocTr ¥ EpIEHIUKYIISPHBIE UM IPSMBIC B
MHOTOTpaHHHUKAX

47 [Tepnenaukynsip u HakiaoHHasA. [locTpoeHne
NEePIEeHUKYIISPA U3 TOUKU Ha IPAMYIO

48 [epnienaukysip u HaknoHHast. [loctpoenne
NEPICHIUKYIISPA U3 TOUKU Ha TPAMYIO

49 Teopema o Tpéx neprneHauKyaspax (mpsMas u
oOpatHas)

50 Teopema o Tpéx nepneHAUKyIsIpax (mpsmMas u
oOpatHas)

o1 VYroa Mexay CKpelBaoIUMUCS PSIMbIMU

59 [Touck neprneHIuKyISPHBIX TPSMBIX C TOMOIIBO
NEePIEHIUKYIISPHBIX IIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHKE

54 [MocTpoenue ceyeHnit Kyoa, MPU3MBI, TPABUIBLHOM
MUPaMHIBI C TOMOIIBIO OPTOTOHATBHOW TPOSKIIUH

55 [MocTpoenue ceyeHnit Kyoa, MPU3MBbI, TPABUILHOM
MUPaMHUIBI C TTIOMOIIBIO OPTOTOHAIBEHON TMPOSKIHH
CumMmeTpus B IPOCTPAHCTBE OTHOCHTEITHHO

56 tockocty. [ImockocTn cuMMeTpuii B
MHOTOTpaHHHUKaxX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU




IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTostHUi

>8 OT TOYKH J0 IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHui
OT TOYKH JI0 IIJIOCKOCTH

60 CrniocoObl OIyCTUTh NEPIEHANKYIISAPbI: CUMMETPUS,
CZIBUI TOYKH I10 NTapaJIICIIBHON NPSIMOI

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE
paccTosHui

62 KonTponbhas padota "B3aumHoe pacronoxeHue
MPSIMBIX U IJTIOCKOCTEHN B IpocTpaHcTBe"
IToBTOpEHME: Yroa MeXay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: YrON MEXAY CKPEIINBAIOIIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METObl BEIUMCICHUS YTIIa MEXKTY
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JIByrpanHbIil yroji. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yIJIa

67 [Tepnenaukynspasle miockocTH. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN
[Ipu3Hak neprneHuKyIIpHOCTH IIOCKOCTEH;

68 TeopeMa o MPSIMOH TepecedeHns ABYX TIOCKOCTEH
MEPIEeHIUKYJISAPHBIX TPEThEHN TIOCKOCTH
[IpsiMoyroabHBII Mapauienenunesn; Kyo;

69 U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

70 Teopema o nuaroHanan NpsAMOYrojabHOTO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CTCpCOMeTpI/I‘ICCKI/Ie W IPUKIIAOAHBIC 3a1a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHUEM IIPAMBIX
" IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIUXCA NPAMBIX, PACCTOAHUC MCKIAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMU B ITPOCTBIX
CUTYyalusIxX

74

Paccrosaue oT TOUKH 10 IIJIOCKOCTH, PACCTOAHUC
oT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema IIudaropa, Teopemsr
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIa
DneMeHTH! CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

79

80

Kontponbnas padota "Y1l u pacctossHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHHK U €T0
JJIEMEHTHI"

[Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

81

[Tpusma. [Ipsimasi 1 HaKJTOHHAS TPU3MBI.
[IpaBunbHas npuszma




[IpssMolt napaienenunen, NpsMoyroJbHbIA

82 1
napajuiesenumnes, Kyo
83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa 1
84 Brinykibsie MHOTOrpanHukd. Teopema Diiepa. 1
[IpaBusbHBIE U TOTYNPABUIHHBIE MHOTOTPAHHUKHU
85 KontponsHas pabora "MHororpaHHUKH" 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BeKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1
JIeKAIINX B O/IHOM MIIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
03 Beruucnenue yria Mex.1y BEKTOpaMH B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
97 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1
98 O0o0mIeHre M cucTeMaTH3aIus 3HAaHUH 1
99 O0o0meHre M cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 O06o001IeHre U cCTeMaTH3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
undgpoBbie
Ne n/m Tema ypoka KonTposbHbie
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa HA 1
IJTIOCKOCTH M B IIPOCTpaHCTBE"
5 [ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [loBTOpenue Temsl "BbrunciieHne yria Mexay 1
BEKTOpaMHU B IPOCTPaHCTBE"
4 [ToBTrOpenue Temsl "YpaBHEHUE TPAMOIL, MPOXOAIIEH 1
yepes JABE TOUKH"
5 VYpaBHEHUE MIIOCKOCTH, HOPMaJlb, YpaBHEHUE 1
MIJIOCKOCTH B OTPE3Kax
6 VYpaBHeHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IIJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MpOTrpaMMHUPOBAHUE
JInHENHbIE HEPABEHCTBA, IMHEMHOE
9 ’ 1
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKUE METObI pacuéra yria Mexay 1
MPSIMBIMU B MHOTOTPaHHHKAX
1 AHaIUTUYECKHE METO/IbI pacy€Ta yriia Mex1y 1
IIJIOCKOCTSIMM B MHOTOTPAHHUKAX
12 ®opMyita pacCTOSIHUSA OT TOYKH JI0 IUNIOCKOCTHU B 1




KOOpJMHATAX

HaXO)K,HeHI/IC paCCTOHHI/Iﬁ OT TOYKH 0 IINIOCKOCTHU B

13 KyOe

14 HaxoxeHue pacCTOsIHUM OT TOYKH A0 MJIOCKOCTH B
[IPaBUJILHON TUPaAMUE

15 KonTponbHas pabora "Ananuruueckas reometpus"”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB

18 CeueHrss MHOTOTPAaHHUKOB: CTaH/IapTHBIE INIOCKOCTH,
nepeceyeHusl MPSMbIX U MIOCKOCTEN

19 [TapanyienpHble NpsSIMbIE U MIJIOCKOCTH: NapalIeIbHbIE
CeueHus

20 [TapamrenpHble NpsMBbIE U IIIIOCKOCTH: PACUET
OTHOIIEHUI

21 [TapannenbHble NpSIMBbIE U TIIIOCKOCTH: YTIIBI MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
[lepnenaukynsipHbIEe TPSMBIE U TNIOCKOCTH:

22 CTaHJapTHbHIE TAapbl NEPIEHANKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

93 [lepnieniuKynsipHbIE MPSIMBIE U IUIOCKOCTH: TEOPEMA O
TpeX MepreHIuKyIsIpax

24 [lepnieHIuKyNsIpHBIE MIPSIMBIE U TUIOCKOCTH:
BBIYMCJICHHS JUTMH B MHOTOTpaHHUKAX

o5 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI
IUIS TUTOILAIeH, COOOpaXeHUs oJ00Ms

26 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (hOPMYIIbI

JUTSI TUTOIIA/IeH, COOOpakeHUs TTO100MS




[ToBTOpEHME: MIIOMIAN MHOTOYTOJIbHUKOB, (DOPMYJIIBI

27 JUTSI TUTOITA/IeH, COOOpakeHUs TT0100Ms
[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIU

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
moxooust
[Tnouraau ceyeHnit MHOTOTPAaHHUKOB: TIOIIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
noaoous

30 KonTponbnas pabota "[loBTOpeHHE: MHOTOTPAaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuiesienuneaa

39 3amaun 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKITUH yTJia

33 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

34 [Ipuknaguelie 3aa4u, CBSI3aHHBIE C BEIUUCIIEHUEM
00BEMa MPSMOYTOIFHOTO MapaJiyIesIeUIe1a

35 O0BEM npsIMOit TPU3MBI

36 CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
BBIYHCITICHHEM 00bEMOB MPSIMOU TPU3MBI

37 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C O0BEMOM TIPSIMOMA
TIPU3MBI

38 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM MPU3MBI

39 Brruucnenune 00bEMOB TEN ¢ TOMOIIBIO OMPEIECTEHHOTO
uHTerpana. O6bEM nupamMus!

40 dopmyna 00bEmMa mupamMuabl. OTHOIICHHE 00HEMOB




MUPaMUJL ¢ OOIIUM YTIIOM

®opmyna 06béMa nupamuibl. OTHOIIEHUE 00BEMOB

4 MUPaMUJL ¢ OOIUM YTIIOM

42 CrepeoMeTpuuecKre 3aaun, CBI3aHHbIE C 00bEMaMU
HaKJIOHHOHM IPU3MBbI

43 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu
MTUPaAMU/IBI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE ¢ 00bEMOM HAKIIOHHOW MTPH3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

16 [Tpumenenne 00bEMOB. Brruncienue paccTosIHUS 710
TIJIOCKOCTH

47 KonTtponbHas padora "O6béM MHOrorpaHHuka"

48 Hunuuapudeckas TOBEPXHOCTh, 00pasyrolre
UUIMHIPUYECKON MMOBEPXHOCTH

49 Humunap. [psmoit kpyrosoit nunuuap. [lnomans
MOBEPXHOCTU IUIIUHPA

50 Konundeckast moBepXHOCTh, 00pa3yroIfe KOHUYECKOH
nosepxHoctu. Konyc

51 CeueHne KOHYycCa IUNIOCKOCTBIO, TApAJIIEIbHON
MIJIOCKOCTH OCHOBAHMS

59 VYceuénnblil konyc. M300pakeHne KOHYCOB U
YCE€UEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOI MOBEPXHOCTH M MTOTHOU

MOBEPXHOCTU KOHYCa




CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO U

55 BBIYHCIICHUE, TIOCTPOSHUEM CEYECHHUH [IMIINHIIPA,
KOHYCa
CrepeoMeTpHuyecKHe 3aJjaui Ha JOKa3aTeIbCTBO U

56 BBIUUCIICHUE, TOCTPOCHUEM CEYCHH IIMIINH/IpA,
KOHYca

57 [TpukinagHble 331241, CBSI3aHHBIE C IIHIIMHIPOM

58 [TpukinagHble 3312491, CBSI3aHHBIE C IIHIMHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl 1 mapa ¢ miockocTbio. Kacanne
mapa u cepsl IOCKOCThI0. B u n3o0paxeHue mapa

61 [epecedenue cepsl u mapa ¢ iockocTeio. Kacanne
mapa u cepsl mIockocThio. Buna n n3odpaxenue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit

63 Cummerpus chepsl u mapa
CrepeoMeTpuyeckre 3aJjaui Ha JOKa3aTelbCTBO U

64 BBIUHCIICHHE, CBA3aHHbIE CO CHEPOH U 1IapoM,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeoMeTpruyecKre 3aJjaui Ha JOKa3aTelIbCTBO U

65 BBIUHCIICHHE, CBSA3aHHbBIE CO CHEPOit U mapom,
MIOCTPOSHUEM MX CEUEHHH MIIOCKOCTHIO

66 [IpuknanHelie 3a1a4m, CBsI3aHHBIE CO c(hepoid U IapoM

67 [ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH, BEIYUCIICHHS
B OKPY>KHOCTH, CTAaHIapPTHBIEC TIOJJO0MS

68 Paznuunble KOMOMHAIIMY TEJ BpaIEHUs U
MHOT'OI'PaHHHKOB

69 3amaun o Teme "Tena 1 MOBEPXHOCTH BparieHus"




70

3anauu o teme "Tena U MOBEPXHOCTH BpalleHUs"

71

72

Kontposbnas padota "Tena u moBepxXHOCTH
BparuieHus"

O6beém uuHapa. Teopema 06 00bEME MPSIMOTO
MWIMHAPA

73

Brruncnenne 00bEMOB TeI ¢ TOMOIIIBIO OMPEICIEHHOTO
unrerpasia. O6pEM KOHyCca

74

75

[Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA

CrepeoMeTpuyecKue 3ajauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHPA, KOHYCa

76

77

78

79

80

[Ipuknanueie 3anaun no teme "OOBEMBI U MIIOLIAAN
noBepxHoctel Ten"

O06BEM mapa u mapoBoro cekropa. Teopema 00
o0béme mapa. [lnomane cheprl. CTepeomerpuyeckue
3a/1auu, CBA3aHHBIE C BBIYUCICHHEM 00BEMOB I1apa,
IIaPOBOT'0 CErMEHTA U IIaPOBOT0 CEKTOpa

[Tpuknanueie 3anaun mo Teme "OO6bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOMIA/IBIO Cephl.
COOTHOIIEHUS MEKTY TUIOMIAISIMU TTOBEPXHOCTEN 1
00BEMaMU OJO0HBIX TEI

ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne oobéma
npu nogooun. CrepeoMeTpuyecKe 3a1auu, CBsI3aHHbIE
C BBIYMCIIEHHEM 00BEMOB TeJ U IIIOIaIei
IIOBEPXHOCTEH

Kontponbras padota "[1nomanyn moBepXHOCTH U
00BEMBI KPYTJIBIX TE"

81

JIBrxenus npoctpanctBa. OTodOpakeHus. [BrkeHus u
paBeHCcTBO (puryp. OOmIME CBOMCTBA ABMKEHUN




82

Bupl 1BukeHUi: napajuieIbHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM

83
84

[IpeobpazoBanus nomoowus. [Ipsmas u chepa Ditnepa

FCOMCTpI/I‘ICCKI/IC 3aa4i Ha MPUMCHCHUC ABHUXKCHUA
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KonTponpnas padota "BekTopsl B mpocTpancTse”

O6o0maromee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "[lapannenbHOCTh NPSIMBIX U IUIOCKOCTEH B
npocrpaHcrae”

O6o0maromee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHUM: "BekTopsl B mpocTpaHCcTBe"

O6o0maromee moBTopenue 11 moHATHIT U METOZIOB

Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHuM: "BekTopsl B mpocTpaHCcTBe"

89

O6o0maromiee moBTopenue 11 MOHITHIT 1 METOIOB
Kkypca reometpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHui: "OObeM MHOTOrpaHHHUKA"
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O6o0maromee moBTopeHue 11 MOHITHIT B METOIOB
Kypca reomerpuu 10—-11 kiraccoB, cuctemaTuzanus
3HaHuit: "O0beM MHOTOTrpaHHUKA"

O6o6matomniee mopropenue 11 moHSITHI U METOIOB
kypca reomerpun 10—11 xnaccos, cucremaruszanus
3HaHui: "[lomany NoBepXHOCTH U 0OBEMBI KPYTIIBIX

n

TEI
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O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus




3HaHui: "[lo1many NoBEpXHOCTH U 0OBEMBI KPYTJIBIX

TEI

93
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HToroBas KOHTpOJIbHASA paboTa

WroroBas koHTpoJIbHAs paboTa
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[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3allUsl 3HAHUN

HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib
B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUH KaK HAYKHU U eé POJib
B Pa3BUTHUU COBPEMCHHBIX NHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTUA CTCPCOMETPUUN KaK HAYKU U eé POJib

B Pa3BUTHUU COBPECMCHHBIX MHKCHCPHBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

102

Hcropus pa3BUTHS CTEPEOMETPHUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 8







