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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBisieTcs OOHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEAHETO
oOuero o0pa3zoBaHusl, TaK Kak 00€CIeYnBaET BO3MOXKHOCTh U3YUEHUS AUCIUILINH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH M IPEAMETOB T'YMaHUTApPHOIO LUKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHWE,  (opMHpyeMoe  TOpH  H3yYEHUU
O0y4aIOUUMUCS TOHATUWHBIX OCHOB N'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIEMOYKHU JIOTUYECKUX YTBEPXKICHHUM MPU PELIEHUH N€OMETPUUYECKUX
3aa4y, YMEHHME BBIIBUTaThb M ONPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl TIPU PELICHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LMKJIA, B YAaCTHOCTHU
bu3YecKuX 3a/1ad4.

Llenb ocBOeHUs mporpaMMbl yueOHOro Kypca «l'eomerpus» Ha yriayOnéHHOM
YpOBHE — pa3BUTUE WHIMBUIYaJbHBIX CIOCOOHOCTEH OOydarommxcs mpu
U3Y4YE€HUU T'€OMETPUH, KaK COCTABIIAIOLIEH IpeaMeTHoN oOnactu «MaremaTuka u
uHpopMaTHKa»  depe3  obOecriedeHHEe  BO3MOXKHOCTH  MPUOOPETEHUs U
UCMOJIb30BaHUs Ooyiee TIIYOOKMX TE€OMETPUYECKHMX 3HAHUW U JIEHWCTBUH,
CHEM(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX IS YCIIEUTHOT'O MPO(ECCHOHATBHOTO
o0pa30oBaHusl, CBA3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKHU.

[IpuopureTHBIMH 3a37a4aMu Kypca TE€OMETpPUM Ha YIriyOJEHHOM YpOBHE,
pacIIUPSAIOMIUMHI U YCHIIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paciiupeHre MpeiICcTaBIeHs] O TEOMETPUM KaK 4acTH MHUPOBOM KyJIbTYpbI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

(dopMUpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEUIIUX MaTEMaTHUYECKUX MOJENAX, IMO3BOJIIOIIMX OMHUCHIBATH U H3y4aTh
pasHble SIBJICHUSI OKPYXKAIOLIET0 MUPA, 3HAHUE MOHATUIHOIO armnapara 1o pasaeny
«CtepeoMeTpus» yd4eOHOro Kypca reOMeTpHH;

(opMupoBaHME  YMEHMS ~ BIaJE€Th  OCHOBHBIMH  IIOHATUSAMH O
MPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyl U yMeHHE UX NPUMEHSITb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTAaHJapTHBIE CIIOCOOBI PELICHNUS 33/1a4;

(opMHUpOBaHUE YMEHUS PaclO3HABATh HAa YEPTEKAX, MOJEIAX U B pEaIbHOM
MHpE MHOTOIPAHHMKM M Tela BpAallCHHs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJIEIIN;

(opMUpOBaHUE TOHUMAaHUS BO3MOXXKHOCTH aKCHOMAaTUYECKOI'O IOCTPOEHUS
MaTeMaTUYeCKUX Teopui, (HOPMHUpPOBAHHE MOHUMAHUS POJIM AKCUOMATUKH IPU
IIPOBEICHUU PACCYKICHUM;

(dopMUpoBaHUE YMEHHMs BJIAJE€Th METOAAMH JIOKA3aTENbCTB M AITOPUTMOB
pelleHusl, YMEHUA MX NPUMEHSTh, MPOBOJUTH JOKa3aTeJbHbIE PACCYXACHUS B
XOJI€ PEILICHUs CTEPEOMETPUUECKUX 3a/1a4 U 337a4 C MPAKTUYECKUM COJIepKAHUEM,
(GopMUpOBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPU



000CHOBaHUHU MaTEMaTHYECKUX YTBEPXKJICHUHN U POJIM aKCHOMATHUKH B TIPOBEICHUN
JeTYKTUBHBIX PacCyKICHUI;

pa3sBUTHE M COBEPLICHCTBOBAHME WHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTENW 00YyYarOMIMXCs, MO3HABATEIbHON aKTUBHOCTHU, MCCIEI0BATEIbCKUX
YMEHUHN, KPUTUUYHOCTH MBIIIJICHHS], UHTEpPEca K U3YUYEHUIO0 FEOMETPHH;

dopmupoBanue (GYHKIIMOHATHHON TPAMOTHOCTH, PEIIEBAHTHOM TE€OMETPHH:
YMEHHUsI pPACIO3HABATh TMPOSBICHUS TEOMETPUYECKUX TMOHSITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B peajibHBIX KU3HEHHBIX CUTYalUsIX U MPH U3YYEHUH JIPYIHX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTE W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHMS PEANbHBIX CUTYyallMi, HCCIEAOBAaHUSA IOCTPOEHHBIX MOJeNeH,
UHTEPIPETAIMHU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZEpKATEIbHBIMU JTHHUAMHU yueOHOro Kypca «I'eomerpusi» B
10-11 «kmaccax sBmstorcsi:  «lIpsMble W MJIOCKOCTM B MPOCTPAHCTBEN,
«MHuororpannukn», «Tema  BpamieHus», «BekToppl W KOOpPIHUHATHI B
MIPOCTPAHCTBEY, «JBIIKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSIMI», PEIEBAHTHBIMH TE€OMETPUHM Ha YIIyOJEHHOM ypoBHE OOydeHHS B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJZIEp)KaTEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(opMUpOBaHUE  JIOTMUECKMX YMEHHMM  pacmpeneisiercss He  TOJIbKO IO
COJIEpKATENIbHBIM JIMHUAM, HO U 10 rojgaM odydenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
IpOTpaMMBbl, PaCHpeNelEHHBIM 10 TOoAaM OOYYeHHS, CTPYKTYpPUPOBAHO TaKHM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIHUITAAIBHBIM BOIIPOCAM OOYy4aronIuecs
oOpamjaiuch HEOJHOKpPAaTHO. TO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
TCOMETPUYCCKUMU TTOHATUSIMHI U HaBBIKAMH TOCJIEJI0BATEIHHO U MOCTYMATENBHO, C
COOJIIO/IEHNEM TIPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN O0YYaIOLIUXCs, PaCIIUpsAs U YrayOssis
e€, 00pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexo K U3y4EHUIO TEOMETPUH Ha YIIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3marb  ychmoBus s auddepeHImanuu  00ydeHHUs,  IMMOCTPOCHUS
WHANBUAYAIBHBIX 00pa30oBaTeNbHBIX MpOrpaMM, OOECHeuHTh YrIyOJIEHHOE
M3Y4EHHE T€OMETPUH KaK COCTABIAIONIEH yueOHOro npeamera «Maremarukay;

HOJArOTOBUTH OOYYarOIIMXCSl K MPOJODKEHUIO M3YyYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiedt npodeccuun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01MM 1 rpoeccuoHaNbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «Il'eomerpusi» Ha yriayOJaEHHOM YpOBHE
orBoautes 204 gaca: B 10 kmacce — 102 vaca (3 yaca B Henmeno), B 11 kimacce — 102
yaca (3 gaca B HEJIEI0).



COJEPXAHUE OBYYEHMUA
10 KVIACC

IIpsiMble M VIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpun. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCcMOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMmHOe pacnonokeHue MpsAMBIX B IMPOCTPAHCTBE: IEpPECEKAIOLINECS,
NapaJuleJIbHbIE M CKpeluBaromecs npsMble. [Ipu3Haku CKpemmBarommxcs
npsaMbIX. [lapaiienbHOCTh NPSIMBIX U IJIOCKOCTEN B MTPOCTPAHCTBE: NapaJUIEIbHbIE
IPSIMBIE B MPOCTPAHCTBE, MAPAILICIBHOCTD TPEX MPSAMBIX, APAJLIEIBHOCTD MPAMOU
u 1ockoctu. [lapajuienpHOoe M LEHTpPaTbHOE NPOEKTUPOBAHHUE, H300paKEHHUE
¢uryp. OCHOBHBbIE CBOICTBa MapaJUIeIbHOTO INpOoeKTHpoBaHUs. IM300paxeHue
buryp B mapajuieIbHONW MPOEKIMH. YTIbl C COHANPABICHHBIMU CTOPOHAMU, YTOJ
MEXAY NPSAMBIMU B IPOCTpPaHCTBE. IlapaiuielbHOCTE IUTOCKOCTEN: NapasulebHbIe
IJIOCKOCTH, CBOMCTBA IapaJuIeIIbHBIX IIJIOCKOCTEM. IIpocreitmme
OPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpad[p, Napajlielenume,
IOCTPOCHUE CEYCHUU.

[leprieHIUKYIAPHOCTh NMPSIMOM U IIOCKOCTH: IEPIIEHANKYISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPAMBIE MapAJUIEIbHBIE W NEPIEHAUKYIAPHBIE K IIOCKOCTH,
NPU3HAK TNEPIEHAUKYISPHOCTH TMPSAMOW M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHansHOE IIPOEKTUPOBAHUE.
IleprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 110  IUIOCKOCTH,  TpOEKIUs  (GUryppl  Ha  IJIOCKOCTb.
IlepnieHIUKYIAPHOCTh  IJIOCKOCTEH: IPU3HAK  MEPIEHAMKYISIPHOCTH  JABYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEeHAUKYIISIpax.

Yrasl B MPOCTPAHCTBE: Yrojd MEXKAY NPSAMOM M IUIOCKOCTBIO, ABYTPAaHHBIN
yroji, JUHEHHBIA YroJl IBYTPaHHOrO yria. TpEXrpaHHBIA U MHOTOIPAHHBIE YIJIBI.
CpolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXT'PAHHOIO YIJIa.

MHoOrorpaHHUKHU

Buael MHOrorpaHHuKkoB, pa3sBEpTka MHOrorpaHHuka. [Ipuwsma: n-yrosmpHas
npu3Ma, npsiMasl 1 HakJIOHHasi pU3Mbl, OOKOBasi U MOJIHAS MOBEPXHOCTh IPU3MBI.
[Tapannenenunen, nOpSAMOYTOJIbHBIM  MapajulelieNuIe] YW €ro  CBOMCTBA.
Kparuaiimne myTy Ha TIOBEpXHOCTHM MHOrOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. [lupamupa: n-yronpHas mnupamuia,
npaBWwibHAs W yceu€HHas nupamuabl. CpoiicTBa péGep M OOKOBBIX TIpaHei
IIPaBUIILHOM NUpaMuibl. [IpaBuiIbHBIE MHOIOTPAaHHMKH: IPAaBWIIbHAS IIpU3Ma M



MpaBWIbHAas NUpaMuAa, MNpaBWIbHAsg TPEYrojibHas NUpamMuga W NPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTas3p,
TOEKAd AP U UKOCAIP.

Bbrunicienue 371€MEHTOB MHOTOTPaHHMKOB: pEOpa, AMAroHaaM, YIJIbL.
[nomans OOKOBOM TOBEPXHOCTH M TOJHOM TMOBEPXHOCTU TMPSMOW TPHU3MBI,
ioNiaab OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOBEPXHOCTU NPABUIIBHON MHPAMHUJIBI,
TE€OpeEMa O IUIOIIAIA YCEUEHHON MTUPaMU/IBL.

CummeTrpusi B MOPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  MPABUIBHBIX
MHOTOI'paHHUKOB. CHUMMETpUS B NPABUIBHOM MHOTOTPAHHUKE: CHMMETpPHS
NnapajjiesieNuIe1a, CUMMETPUS MPABWIBHBIX MPHU3M, CHUMMETpPUS IPABUIBLHON
IUPaMUJIBI.

BekTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIE, COHANpPaBJICHHbIE W IMPOTHBOIIOJIOKHO
HaIIPABJICHHBIC BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€HCTBHSI C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBolicTBa CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOPA HA YHUCIIO.
IlonsiTEe KOMIUTaHApHBIE BEKTOPBI. IIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuiio mapamnenenunena. Teopema O pas3IoKEHUH BEKTOpa IO TPEM
HEKOMILJIaHapHbBIM ~ BekTopaMm. IIpsAMoyronpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatsel BekTopa. CBA3b MEXAY KOOpAMHATaMHU BEKTOpa M
KOOpAMHATAMU TOYEK. YTOI MeExXIy Bekropamu. CKalgpHOE NIPOU3BEACHUE
BEKTOPOB.

11 KJTACC

TeJia Bpalenust

[ToHsTHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
cheprudeckas TMOBEPXHOCTh, OOpasylolue TMOBEepXHOCTeW. Tema BpalieHwus:
IMWIMHIP, KOHYC, YCEUYEHHBIH KOHycC, cepa, map. B3ammHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. MzoOpaxkeHnue ten
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka mumuHApa u KoHyca. Cummerpus cdepbl u
mrapa.

O0bEéM. OcHoBHbIE cBoOiicTBAa 00BEMOB Ten. TeopemMa 00 o00bEME
IpSMOYTOJIFHOTO Tapaivienienunesa M cieactBus u3 He€. OO0bEM mpsMod u
HAKJIOHHOHM TPU3MBI, [IWJIMHPA, TUpaMUIbl U KoHyca. OO0BEM I1apa u IapoBOro
CerMeHTa.

KomOunanuu Ten BpamieHWsi U MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONWCaHHAs oOKolo mwiuHApa. llepecedenune cdepbl u 1mapa c
iockocThio. Kacanme mapa u cdepsl miockoctero. [loHSATHE MHOrOrpaHHUKa,



ONKCAaHHOTO OKOJIO c(eprl, cdepbl, BOHUCAHHOW B MHOTOIPAHHUK WM TEINO
BpalllCHHUS.

[Inomaas MOBEPXHOCTH LUJIMHAPA, KOHyca, IUomiaab chepbl U e€ yacTei.
[Togobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUJIOMIAJEH IMOBEPXHOCTEH
noao0HbIX (uryp. IIpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedyeHnii MHOIOTPAaHHUKOB U TEJl BPALIEHUS: CEUCHUS UITUHAPA
(mapannenbHO Y MEPHEHJUKYJISIPHO OCH), CEUEHHs KOHyca (IMapajuielibHbIe
OCHOBAHMIO U MIPOXOJSIIIUE Yepe3 BEPIIMHY), CEUCHHMS 11apa, METOJIbI MOCTPOEHUS
CEYEHMII: METOJ CJIEI0B, METO/ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEepeHoca
CEKYIIIeH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omepanuu Haj — BeKkTopamMH. BekropHoe
YMHOXEHUE BeKTOpoB. CBOHCTBa BEKTOPHOro yMHOXeHUs. lIpsMoyronbHas
cUCTEMa KOOpJMHAT B nmpocTpaHcTBe. KoopauHaTel BekTopa. Pasnoxxenune BekTopa
no Oasucy. KoopanHATHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUYECKUX
3ajad.

JIBMKEeHUsS B MPOCTPAHCTBE

JBrkenus mpoctpanctBa. OtoOpakeHus. JIBUXKEHUS U PaBEHCTBO (UTYD.
OOmue cBoiicTBa JBWXKEHUN. Bunpl ABWXKEHUN: TMapaliebHBIA MEPEeHOC,
LHEHTpalbHAsl CHUMMETpPUS, 3€pKaJbHAsi CHUMMETpHUSA, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonoous. [Ipsmas u cdhepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHAa  pPOCCHUHCKOro  OOIIEeCTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxaaHCKoro oOmiecTBa (BbIOOpHI, OMNPOCHI U JAPYroe), yMeHHue
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIMAMY U HA3HAYEHHUEM;

2) IAaTPUOTHYECKOEe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh POCCHMCKON TPaKIaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
IPOIUIOMY U HACTOSIIIEMY POCCUHCKOW MaTeMAaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BaHUE JTHX JIOCTIDKEHMM B JPYrUX HayKaxX, TEXHOJOTusaX, cdepax
SKOHOMUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoaa, c(hpopMHUpPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUUYECKOTO TMOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKu U JCSITEIbHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJIa B MOCTPOEHUE YCTOMYUBOIO OYAyILEro;

4) acTeTHYecKOe BOCIIMTAHHE:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKJIIOYAs SCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aj/lay, PELICHUN, PacCyKIEHUN, BOCIPUUMYHUBOCTD
K MAaTEMaTHUYECKUM aCTIEKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) ¢pu3nuyeckoe BOCMIUTAHUE:

chOPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTeMaTHYeCKUE 3HAHHUS B
HWHTEpecax 3I0POBOr0 M OE30MacHOr0 00pas3a KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAaHHE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTJIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUAX CIIOPTUBHO-03]0POBUTEIHHON ESITEIHHOCTHIO;

6) TPyA0BOE BOCIIUTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHUE LIEHHOCTH TPYAOIIOOUs, HMHTEpPEC K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKoOW W €€ NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oyaymield mpodeccud W Ppeaqu30BbIBATh COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIOCOOHOCTh K  MaTreMaTW4ecKoMy  oOOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHHH BCEU JKU3HU, T'OTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEHIEHUU IIPAKTUYECKUX 3a7a4 MAaTEMaTHYE€CKOW HaIIPaBIE€HHOCTH;

7) 3K0JIOrHYEeCKO€e BOCIIUTAHME:

c()OPMHUPOBAHHOCTh ~ IKOJIOTMUECKOW  KYJIbTYphl, TOHUMAHUE BIUSHUSA
COLIMAJIbHO-3KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE NMPUPOJHON M COLMAIIBHON
Cpellbl, OCO3HAHHUE II00ATILHOI'0 XapaKTepa dKOJOTHYECKUX Mpo0sieM, OpueHTalus
Ha TNpPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHUM I pelleHus 3axad B 00yacTu
OKpyXarouield cpezpl, [UIAHHPOBAHME IIOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOr 0 MO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM U  OOLIECTBEHHOM  NPAaKTHKW, TOHUMaHHUE
MaTEeMaTHYeCKON Hayku Kak cdeppl 4UeIOBEYECKOW NeATENbHOCTH, AITAaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL Pa3BUTHS LUBUIW3ALHAH, OBJAJACHUE SI3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJbTypOHM KakK CpEACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBIIAITh IIPOEKTHYK) M HCCIEIOBAaTEIbCKYIO JEATEIBHOCTD
WHJVBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEPCATIbHBbIE Y4eOHbIE 1eHCTBUS

ba3oBble joruyeckue AeMcCTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TMOHATUHA, OTHOIICHUN MEXIYy TMOHATUSIMH, (DOPMyIHUpOBATH
onpe/ieNICHUs] TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBIN MpHU3HAK Kiaccu(puKaiuu,
OCHOBaHMsI /i1 0000IIEHHS M CPAaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3A;

BOCTIIpUHUMATh,  (HOPMYIUPOBaTh W  MOPeoOpa3OBBIBATH  CYXKICHHS:
yYTBEpAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JienaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHYKTUBHBIX YMO3aKIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJTIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ U OT MIPOTHUBHOIO), BHICTPAUBATh apr'yMEHTAIIUIO, IPUBOJAUTH TPUMEPHI U
KOHTPIPUMEPhI, 000CHOBBIBATH COOCTBEHHBIEC CYXKJICHUS U BBIBO/IbI;

BBIOMpATh croco0 perieHus yd4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIICHHWs, BbIOMpaTh  Haubosiee  TMOAXOMANUHA ¢ y4€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie ucciieoBare/ibCKue AeiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUNA HHCTPYMEHT ITO3HAHWS,
dbopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIUE  TPOTUBOpEYHE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMUPOBATh THUIIOTE3Y, apTryMEHTHPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MIPOBOJINTH CAMOCTOSATENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAaHNE
110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro O0OBEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y OOBEKTaMHU, SBJICHUSIMHU, TPOIECCAMU;

CaMOCTOSITETTLHO (POPMYIUPOBaTH OOOOIIEHHS] W BBIBOJBI MO PE3yJIbTaTaM
NPOBEAEHHOTO  HAOJMIOJNCHUS, WCCICAOBAHHUS, OIEHWBAaThH  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

POrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IIpoliecca, a TaKKe BbIABUTAThH
MPEINOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanueii:

BBISIBJIATH JA€PUIIUTH MH(OpPMAIMK, TaHHBIX, HEOOXOAUMBIX JIJII OTBETAa Ha
BOTIPOC U JIJIS PEIICHHUS 3a71a4H;

BbIOMpATh MH(OPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETHPOBATh WHOOPMAIMIO PA3IMYHBIX BHUIOB M
dbopM mpeIcTaBICHUS;

CTPYKTYpPHUpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pa3iUyHBIX (opmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OIICHUBATh HaAEKHOCTh uHbopMaIu 1o CaMOCTOSITEIHHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eHCTBHUS

OO0wmenue:

BOCHPUHUMATH U (DOPMYIMPOBATh CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIAMH OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIp@XaTh CBOI TOYKY 3pPEHUS B
YCTHBIX U IHCBMEHHBIX TEKCTax, AaBaTh IIOSICHEHUS II0 XOJy PELICHMUS 3a1ayH,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTAT;

B XO0JIe¢ OOCYXJEHHS 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, peliaeMoil 3ajadyM, BbICKa3blBaThb WJIEH, HAIICIEHHbIE Ha IIOMCK
pEelIeHUsl, COIOCTABIATh CBOM CYXKICHHUSA C CYXKICHUAMHU IPYIMX YYACTHUKOB
auanora, oOHapyXUBaTh Pa3IMYUe M CXOJACTBO MO3UIMH, B KOPPEKTHOU (opme
(opMynHpOBaTH Pa3HOIIACUsl, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aa4u, DKCIIEPUMEHTA, UCCIEAOBaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (popMar BBICTYIUIEHUS C Y4YETOM 3ajiay
pe3eHTaIMd U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1elicTBUS
Camoopranusanus:



COCTaBJIAThH ILJIaH, aITOPUTM PEIICHUs 33Ja4M, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
1 KOPPEKTHPOBATh BApHUAHTHI PEIICHUH C y4ETOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEJIEKT:

BJaIeTh  HABbIKAMU  TIO3HABaTEIbHOW  peieKCMu  Kak  OCO3HAHUSA
COBEPIIAEMbIX JIEWCTBHA W MBICIUTEILHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAJCTh
crocobamMu CamMOINPOBEPKH, CAMOKOHTPOJISA TMpollecca M pe3yibTara peIieHUs
MaTEMaTHYECKOU 3aJ1a4U;

PEBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaAWJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATa LIETH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JOCTIKEHUS WM HEIOCTIKEHHS PE3yJbTaTOB JEATEIHbHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHUMAaTh U HMCIOJB30BaTh MPEUMYILNECTBA KOMAHAHOW U WHIUBUIYATHHOM
paboOThl MpU pelIeHHH Y4eOHbIX 3a7ad, MPUHUMATh 1€Jdb COBMECTHOMU
JESITebHOCTH, TUTAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThI, paclpenemsiTh
BUJBI pabOT, JOroBapuBaTbcs, OOCYXHATh TIpollecC U pe3yiabTaT padoTHI,
000011aTh MHCHHS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CyxkaeHUsI, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOW JCUCTBHS C APYTMMH YJCHAMU KOMaH/BI, OICHUBATH
KauyeCTBO CBOETO BKJa/ia B OOUIUH MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOyqaronuiicst HAy4uTCS:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHSMH CTEPECOMETPUU TIPHU
pEIICHUH 3a/1a49 1 MTPOBEICHUH MaTEMATHUECKUX PaCCyXICHUMH;

e TIPUMCHSATH aKCHOMBI CTEPEOMETPUHU W CIEACTBHUS W3 HUX MPHU PEIICHUU
TCOMETPUICCKUX 3a/1a4;

e KJIacCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATh TOHATHSAMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKAY MPSIMOM U
TJIOCKOCTEIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT PaHHUKAMU;



e CcBOOOIHO pAacloO3HAaBaTh OCHOBHBIE BHUbl MHOTOTPAHHHKOB (TIpH3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienune, Kyo);

e KiIaccu(uIMpoOBaTH  MHOTOTPAHHHMKH,  BbIOMpas  OCHOBaHHMS IS
KJIacCU(PUKALINH;

e CBOOOJHO OMNEPUPOBATH TOHSTHSMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOTOTPaHHUKOB TIJIOCKOCTBIO;

e  BBITIOJTHATH napasuieibHOe, [IEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTHpPOBaHUE (UTYP HA TJIOCKOCTh, BBITIOIHATH M300paKeHUs (HUTYP
HAa TIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIIOIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpU3Ma,
MUPaMUJIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM (POPMYT,;

e CBOOOJHO OTEPUPOBATH MOHATUSIMH: CAMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHUMMETpPUU, IEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
burypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATD JICHCTBUS HAJl BEKTOPAMHU;

e pemiaTh 3a/ladyd Ha JIOKA3aTebCTBO MATEMAaTHYECKUX OTHOIICHUM U
HaXO0XJICHUE TEOMETPUYCCKUX BEIMYHMH, MPUMCHSS W3BECTHBIC METOIBI
P PEIICHUH MaTeMaTHYeCKUX 3aJ]1ay MOBBIIIIEHHOTO U BBICOKOTO YPOBHSI
CIIO’)KHOCTH;

e TMPUMCHATH MPOCTCHUININE TMPOTPAMMHBIC CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPEOOPa30BbIBATH M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, TpPenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

e TMPUMEHATH TIOJIYUCHHbIC 3HAHUS HAa TMpPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh peajbHBIC CUTYallUH, MPUMEHITh W3YUYCHHBIC TMOHSTHUS B
mpolecce IMOMCKa  pEelIeHHs MaTeMaTH4YecKd  Cc()OopMyInpoOBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEAbHbIE CUTyallud Ha S3bIKE T'€OMETPHH,
HCCIIEZIOBATh MOCTPOCHHBIE MOENIU C HMCIOJIb30BAHUEM T'€OMETPHUUECKUX
MOHATUN W TEOpeM, ammapara ajreOpbl, peliarh MPaKTUYECKUE 3aj]layH,
CBSI3aHHBIC C HAXOXKJICHUEM TCOMETPUICCKUX BEIMYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JdTamax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTu (pyHIaMEHTa pa3BUTUS TEXHOJIOTUM.

K konmy 11 kiaacca oOyyaroniuiicst Hay4yuTCs:



CBOOOMHO OMEPHUPOBATH MOHSATUSMH, CBS3aHHBIMH C IFJIMHIPUYECKOH,
KOHUYECKOM U cepudeckoil MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJTyYCHUS;

OIIEPUPOBATH MOHATUSMH, CBSI3AHHBIMH C TEJIAMU BPAIICHUS: IHJIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Teja BpalleHus (WIMHApP, KOHYC, cdepa W 1map) U
OOBSICHATDH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCU(ULIMPOBATH B3AUMHOE PACTIOI0KEHHUE C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEIIMYMHBI DJIEMCHTOB MHOTOIPAaHHUKOB W TEJ BpaIlCHHS,
O0BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHMKOB U TEJI BpaIlCHWUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (hOopMYyT;

CBOOOZIHO ONEPUPOBATH MOHSATUAMH, CBSI3AHHBIMU C KOMOWHALUSIMU Tl
BpallleHWs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCaHHAsT B MHOTOIPAHHUK WIIU TEJIO
BPAIICHHUS;

BBIYHCIIATh COOTHOILICHUS MEXKY IIOMIAIIMH TTIOBEPXHOCTEN U 00bEMamMu
MOTOOHBIX TEI;

n300pakaTh U3y4daeMble (UTYphI, BBIMOJHATh (BBIHOCHBIC) TLIIOCKHE
YEpTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTH CCUCHHUS TEJ BPAIICHHS;

U3BJIEKaTh, WHTEPIPETUPOBATL U TNPeoOpa3oBhIBATH HWH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, TPEICTaBICHHYIO Ha
yepTexax U PUCYHKax;

CBOOOTHO OTIEpUPOBATH MOHATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIONTHSATH OTIEpPaIliy HaJl BEKTOPAMU;

3aJ1aBaTh TNIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelraTh TEOMETPUIECKUE 3a/1a4M HA BBIUHUCICHUE YIJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTH, B
11eJ7I0M, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOT'O METO/1a TPU PEIIICHUH,
CBOOOZHO OMEpUpPOBATh TOHATHSIMHU, CBSI3AHHBIMU C JBUKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh M300paXEHHS MHOTOIPAaHHUKOB W TeJ BpallleHHs TpH
NapajijieIbHOM — TEpPeHOoce, IEHTPAIbHON CUMMETPHUH, 3€pKaIbHOU
CUMMETPHH, TIPU ITOBOPOTE BOKPYT MPSMOK, TPeoOpa3oBaHus MOJ00HS;
CTPOUTh CEYEHHUSI MHOTOTPAHHUKOB U TEJ BPAICHMS: CEYEHUs IHIMHIpA
(mapannenbHO U MEePIeHAUKYIISIPHO OCH), CEUCHUsI KOHYyca (TapajuiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJABl TOCTPOCHHUSI CEUEHUW: METOJ CIIEJIOB, METOJ
BHYTPEHHETO MPOCKTHPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKICHUS;

MPUMEHSTh T€OMETpUUYecKre (PakThl IJIA PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANoJaralolliX HECKOJIbKO IIaroB PEIICHHS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

pemath 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILIEHUN H
HaXO0XXJICHHE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOrPaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHKAITUOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

MPUMEHSThL  TOJY4YEHHbIE  3HAHUS  HA  TPaKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATH PEAJIbHBIC CUTYalluU, IPUMEHATh U3YUEHHBIE
MOHATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MareMaTuyecku  CHOpMYIMPOBAHHOM  TPOOJIEMBbI,  MOJIEIUPOBATH
peaibHblEe CUTYallMd Ha SI3bIKE T€OMETPHUM, HCCIEI0BATh MOCTPOCHHbIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHITUH U TEOPEM,
anmapaTta anreOpbl, peliaTh MPAKTUYECKHE 3aJladyd, CBSI3aHHBIE C
HaXO0XKJICHHEM T€OMETPUUECKUX BEITUYUH;

UMETh TPEACTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KosnuecrBo yacos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoabsnbie | IlpakTnueckue
n/n MPOrpaMMbI Bcero oOpa3oBare/ibHbIe
padoThI padoThI
pecypchbl
1 BBenenue B cTepeoMeTpuio 23 1 1
5 B3aumHoe pacmnosnoxeHue npsiMbIX B 6 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U TUIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX o5 1 1
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIbl ¥ paccTOSHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHCTBE 12
8 [ToBTOpEHue, 00001IIeHNE U CHCTEMAaTH3AL U 5 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 3




11 KITACC

KounuecrBo yacos DJIEeKTPOHHBIE
HanmeHnoBanue pa3aesioB H TeM nudpoBbie
Ne i/t P Konrpouabnsie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
1 AHanutuyeckasi reoMeTpus 15 1 0
5 [ToBTOpEHUeE, 0606meHI/ie u 15 1 0
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOIpaHHHUKA 17 1
Tena BpamieHus 24
5 [Tnomaay moBEpXHOCTU U 00bEMBI 9 1 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1 0
7 [ToBTOpEHUE, 0606LueHI/ie u 17 9 1
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecrBo yacos

Bcero

KoHTposbHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
H3y4YeHHs

JIEKTPOHHBIE
uupposbIie
oOpa3oBare/ibHbIe

pecypchl

OcHoBHBIE ITPaBUJIa U300 PaXKEHUS HA
PUCYHKE IIJIOCKOCTH, NapauleIbHbIX
HpSAMBIX (OTPE3KOB), CEPENUHBI OTPE3KA

[TonsTHs cCTEpEOMETPHUM: TOUKA, IIPAMAS,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paskeHUs HAa PUCYHKE
IJIOCKOCTH, NapaJlJICIbHBIX ITPAMBIX
(OTpe3KOB), CepeIMHbBI OTPE3Ka

[TonsTHs: mepecekaronecs MmIOCKOCTH,
nepeceKarorecs npsaMasi U MmIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[TonaTus: mepecekaromecs MiIOCKOCTH,
nepeceKaronecs npsmasi U MmiIoCKOCTb;
MOJYTIPOCTPAHCTBO

MHororpanHUKH, H300paxKeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUryp,
HECYIIECTBYIOIIMX O0BEKTOB

MHororpaHHUKH, H300paxKeHue
IPOCTENUILINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbHIC
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U NIEPBBIE
crenctBus U3 HUX. CriocoObl 3a1aHus
MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHMs! PSAMBIX U MJIOCKOCTEN

10

N300paxenne cedeHnit nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOMST YEPE3 UX
pEbpa. M306pakeHne nepecedeHus
IIOJIy4EHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUYEHUI pa3HBIMM LIBETAMU

11

N300pakeHne ceueHH TupaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST YEPE3 UX
pEbpa. M3o0pakeHue rnepeceueHus
MOJIYYEHHBIX IIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYCHHI Pa3HBIMH IIBETAMHU

12

N300pakeHne cedeHuil mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOMST Yepe3 UX
pEbpa. M300pakeHne nepecedeHus
MOJTyYEHHBIX MJIOCKOCTel. PackpammBanue
MOCTPOCHHBIX CEYEHUI pa3HBIMHU IIBETAMH

13

H300paxeHre cedeHuit mupaMuIsl, Kyoa u
MIPU3MbI, KOTOPBIE IPOXOAST Yepe3 UX
pEbpa. M3o0pakeHue nepeceueHus
MOJYYEHHBIX IJIOCKOCTEN. PackpaivBanue
MOCTPOEHHBIX CEYCHUI Pa3HBIMH IIBETAMHU

14

MeTon cienoB 11l TOCTPOCHHS CEUeHU




15

MeTona cie/loB Ji TOCTPOCHUSI CEUCHUH.
CaolicTBa nepeceueHuil NpsIMbIX U
MIOCKOCTEH

16

Mertop cienoB i MOCTPOEHUS CEUECHUI.
CaoiicTBa mepecedeHu MpsAMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEHN U 3aIIUCh 1IaroB
MOCTPOCHUS

18

[TocTpoenue cedeHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3aMUCh IaroB

MOCTPOCHUS

19

[TocTpoenue cedeHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3aMUCh IaroB
IIOCTPOEHUS

20

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEHN U 3aIIMCh IaroB
IIOCTPOEHUS

21

[ToBTOpenue mmanumerpuun: Teopema o
IIPONOPLIMOHATBHBIX 0Tpe3kax. [lonodue
TPEyroJbHUKOB

22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacyeTsl B ceueHUAX Ha
BBIHOCHBIX YepTexax. Mcropust pa3Butus
TJIAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoOe pacnonoxeHue NpsiMbIX B
npocTpascTBe. CKpenyBaronuecs
npsmble. [Ipr3Haku CKpenmBarommXxcs
MMpsIMBIX. HapaJ'IJ'IeJ'II)HI)Ie IIpsAMBIC B

MIPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM IapalIeIbHON
JTAHHOM IIPSIMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAILEH HA TAHHOU
npsamoii. JleMma o nepecedenun
[apauleIbHbIX NPSAMBIX IJIOCKOCTHIO

26

[TapannenbHOCTB TpexX NpsMbIX. Teopema o
TpEX napajjieNbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIUXCSI TPSIMBIX

27

[TapanienbHOE IPOEKTUPOBAHHUE.
OcCHOBHbIE CBOWCTBA NapajlIEIbHOTO
poeKTUpOBaHus. M300paxeHne pa3HbIX
¢buryp B napanieabHOl IPOeKIUU

28

[lenTpanbHas mpoekus. YTromi ¢
COHAIIPABJIIEHHBIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

29

3ajgayy Ha JOKa3aTeILCTBO U
HCCEI0BaHUE, CBSI3aHHBIE C
PACIIOI0KEHUEM MIPSAMBIX B IPOCTPAHCTBE

30

ITonsTHSA: TApAIIIENBHOCTD IPMOH U
IIJIOCKOCTHU B IIpocTpaHcTBe. [Tpu3Hak
MapajyIeIbHOCTH NPSMOM U INIOCKOCTH.




CpolicTBa napaJyIebHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomerpuueckue 3aauu Ha BBIYUCIECHUE U
JI0Ka3aTeNIbCTBO, CBA3AHHBIE C
MapaJuIeIbHOCTBIO MIPSAMBIX U TIJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepe3
JTAHHYIO IPSIMYIO Ha YEPTEKE U
MapaJuIeIbHOTO IPYyrou npsAMoi. Pacuér
OTHOLLEHUI

33

[TapannenbHast pOEKLUs, TPUMEHEHHE
JUTS IOCTPOCHUS CeUeHUl Kyba u
napasuienenunena. Cpoiicrsa
napajuiesienunesa u npu3Msl

34

[TapannensHbie nockocTy. [Ipuznaku
NapayIeIbHOCTH JBYX INIOCKOCTEN

35

Teopema o mapamiebHOCTH U
CAUMHCTBCHHOCTH ITJIOCKOCTH, npoxonameﬁ
yepe3 TOUKY, He MPUHAAIeKAILYI0 TaHHOU
IIJIOCKOCTH U CJICACTBUA U3 Heé

36

CpolicTBa napasieabHbIX IJIOCKOCTEH: 0
MapaJuIeIbHOCTH MPSAMBIX EPECEUCHUS
MIPU NIEPECEUEHUH JIBYX NapauIeIbHbIX
IIOCKOCTEN TPEThEM

37

CaoiicTBa mapajienbHbIX MIJIOCKOCTEH: 00
OTpe3Kax MapaulesIbHbIX MPAMBIX,
3aKII0YEHHBIX MEXY NapajlieIbHbIMU
IJIOCKOCTSIMH; O MIEPECECUEHUN TTPAMON C
JIBYMsI MapaJUIeTbHBIMH IJTIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ludaropa na
IUIOCKOCTH

39

IToBTOpEHNE: TPUTOHOMETPHS
MPSIMOYT OJIbHOT'O TPEYT OJIbHUKA

40

CoiicTBa Ky0a U IPSIMOYTOJILHOT O
napajuiesienunena

41

Brruucienue auH OTPE3KOB B KyOe H
MPSAMOYT OJIbHOM I1apaJuIeIICIUIIENE

42

IlepnieHAMKYJISIPHOCTD PSIMOM U
mockoctu. ITpusnak
NEepIEHANKYJIIPHOCTU IPSIMOM U
IJIOCKOCTH

43

[lepneHAMKYJISIPHOCTD PSIMOM U
wiockoctu. [Ipusnak
MEPIEHIUKYJIIPHOCTH IPSIMON U
MIJIOCKOCTH

44

Teopema 0 CyIlIeCTBOBaHUH U
€MHCTBEHHOCTH MPAMOU, TPOXOASAILEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEePHEHIUKYJISIPHON K MIIOCKOCTH

45

IInockoctu u NEPHCHAUKYJIAPHBIC UM
MMpsAMBIC B MHOI'OT' paHHUKAX

46

[InockocTy ¥ nepneHAuKY IS PHbIE UM
IIPsIMbIE B MHOI'OT' paHHUKAaX

47

[lepnieHauKYIISIp U HAKJIOHHAS.
[TocTpoeHue nepneHuKyIspa U3 TOUKU HA
MPSIMYIO

48

[leprieH UKy U HAKJIOHHAS.




ITocTpoeHue nepneHauKymIsapa U3 TOUKU HA
IPAMYIO

Teopema 0 TpEX NepHeHINKYIApax

49 (mpstmast 1 oOpaTHast)

50 Teopema 0 TpEX NMepreHIUKYyIsIpax
(mpsimast 1 oOpaTHast)

51 VYTroa Mexay CKpelBatoIMICs
IPAMBIMU
[Touck nepneHaANKyJISPHBIX IPSIMBIX C

52 IIOMOIIBIO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

53 OproronanbHOE IPOESKTUPOBAHUE
[Toctpoenue ceuenuit Kyda, mpu3Msbl,

54 MIPaBUJIBHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKIIUH
[ToctpoeHue ceueHuii Ky0a, MPU3MBIL,

55 MPaBUJILHON MUPAMUIBI C TOMOIIBIO
OpPTOrOHAJIBHOM NPOEKIINHU
CuMmMmeTpus B IPOCTPAHCTBE

56 OTHOCHTENBHO MJIockocTH. [Tnockoctu
CUMMETPUI B MHOT'OI'paHHHMKAX

57 ITpy3Hak neprneH uKyIspHOCTU IPSMOM 1
IUIOCKOCTHU KaK CIIEACTBUE CUMMETPUHU

58 IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
paccTosSHUI OT TOUKH J10 MJIOCKOCTU

59 [IpaBusibHBIE MHOTOTPAHHUKHU. PacuéT
paccTosSHUIM OT TOUKH J10 MJIOCKOCTH

60 CriocoOb! OIyCTUTh HEePIEHAUKYIISPHI:




CUMMETPHUS, CIBUT TOUKH I10
napaieIbHON NpsMOit

61

CaBur 1o HemnapaJsuleJIbHON IpsAMOH,
MU3MEHEHHUE PacCTOSHUI

62

KonrtponwsHas padora "B3aumuoe
pacnooXKeHHe MPSIMBIX U TNIOCKOCTEH B
pocTpaHcTBe"

63

IToBTOpEHUE: yroa Mexay NpssMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: YTONI MEXKIY
CKPEIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I'—IeCKI/Ie METOAbI BBIYUCIICHUA
yria Mexay nNpsiMbIMU B MHOT'OTpaHHUKAX

66

JByrpanHsiil yroa. CBOWCTBO JINHEHHBIX
YIJI0B JBYTPAHHOIO yTria

67

[lepnenauxynsipubie maockocTH. CBolcTBa
B3aMMHO NEPIEHINKYISPHBIX TUIOCKOCTEN

68

IIpu3Hak nepneHauKyIsSApHOCTH
IJIOCKOCTEN; TeOpeMa O MpSIMOU
IIEPECEYEHNUs IBYX IUIOCKOCTEN
NEepIEHANKYJIIPHBIX TPEThEHN MIOCKOCTH

69

[IpssMoyToNbHBIHN MapaJjuiesienumes; Kyo;
M3MEpPEHUsl, CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenunena

70

Teopema 0 quaroHaay NpSIMOYroJbHOTO




napajuiesienuIieia u CleJCTBUE U3 HeE

71

CrepeoMeTpruyuecKu e 1 TPUKIIAIHbIE
3a/1auu, CBSI3AHHBIE CO B3AMMHBIM
PacCImoJI0KCHUEM IIPAMBIX U IIJIOCKOCTH

72

[ToBTOpEHUE: CKpelnBarOUecs IpsMble,
napasuieNbHbIe TIIOCKOCTH B CTAHAAPTHBIX
MHOTOT'PaHHHKaX

73

ITapa nmapasienbHbIX INIOCKOCTEN Ha
CKPEILMBAIOIIUXCS IIPAMBIX, PACCTOSHUE
MEXy CKPELIMBAOIIUMUCA IPSIMBIMU B
IIPOCTBIX CUTYaLMAX

74

PaccrositHue oT TOYKHM 70 MIIOCKOCTH,
paccTosHUE OT MPSMOM 70 MIIOCKOCTU

75

Brruucnenue paccTossHUN MEXTY
CKPEIIMBAIOIIMMUCS ITPSIMBIMU C
MOMOUIBIO TTEPICHAUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblid Yyroil, HEpaBEHCTBA IS
TpeXrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yrja

77

DneMeHThI chepuyecKoil TeOMeTpUH:
reojie3nuecKre JUHUM Ha 3eMIiie

78

KonTtponsaas padota "Yriasl u
paccrosiHus"

79

Cucrematuzanus 3HaHUN "MHOrorpaHHUK
U €ro dJIeMeHTHI"

80

IInpamuna. Buabsr nupamua. [IpaBunbHas
nupamuia




ITpuzma. [Ipsimas v HaKJIOHHAS IPU3MBI.

81 1 0 0
[IpaBunbHasg npuzma

82 IIpsamoit napavaenenI/me)I, 1 0 0
IPSIMOYT OJIbHBIH TTapaliIesenuIe], Kyo

83 Brinykisie MHOTOrpanHuku. Teopema 1 0 0
Olinepa
Brimykiieie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiIbHbIE ¥ TOTYNIPaBUIbHbBIE 1 0 0
MHOTOI'PaHHUKHU

85 Kontponbhas pabdora "MHororpaHHuKH" 1 1 0

86 [ToHaTHE BEKTOpA HA TNIOCKOCTU U B 1 0 0
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 0 0

88 PazHocTh BekTOpOB 1 0 0

89 [IpaBuno napannenenumnena 1 0 0

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 0 0
PaznoxxeHue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OTHOU 1 0 0
TUTOCKOCTH

92 CkaysipHO€ MPON3BEICHUE 1 0 1

93 Brruncnenue yria Mexy BEKTOpaMU B 1 0 0
MPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMHU 1 0 0

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 0 0

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 0 0

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 0 0

98 O06o01IeHne 1 cucTeMaTH3aIis 3HaHUH 1 0 0




99 O060011IeHE U CHCTEMATA3AIUS 3HAHUIN 1 0 0
100 Htoroasi KOHTpoIbHAs paboTa 1 1 0
101 HToroasi KOHTpOIbHAs paboTa 1 1 0
102 O0600111eHHE U CHCTEMATU3aIUs 3HAHUI 1 0 0

OBIIEE KOJIMYECTBO HACOBTIIO 102 7 3

I[TPO'PAMME




11 KITACC

KosnuecrBo yacos JIeKTPOHHBIE
Hara uupposbIie
Nenn/m | Tema ypoka Konrpoubnsbie | IIpakruyeckue
Bceero u3ydyeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopauHaTsl BeKTOpa 1 0 0
Ha MJIOCKOCTU U B MPOCTpaHCcTBE"
5 [ToBTOpenue Trems! "CkansipHoe 1 0 0
MPOU3BECHNE BEKTOPOB"
3 IToBTOpeHue Temsl "Brluncnenue yria 1 0 0
MEXJy BEKTOPAMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl 'Y paBHEHUE IIPSIMOI, 1 0 0
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHME TIIOCKOCTH, HOPMAJlb, 1 0 0
YPaBHEHHE INIOCKOCTH B OTPE3KaX
5 VYpaBHEHUE NIIOCKOCTH, HOPMaJlb, 1 0 0
YpaBHEHHE INIOCKOCTH B OTPE3KaxX
7 BekTopHoe npousBeneHue 1 0 0
8 JIuHeliHble HEPAaBEHCTBA, IMHEHHOE 1 0 0
IIpOrpaMMHpPOBaHNE
9 JIvHeiiHbIe HEpaBEHCTBA, JTMHEWHOE 1 0 0
[IpOrpaMMHpOBaHNE
10 AnanuTuyeckue MeTo bl pacuéra yria 1 0 0
MEX]1y IPSMBIMUA B MHOTOT paHHUKAX
1 AHaIIMTHYECKHE METOIBI pacyéra yriia 1 0 0
MEX]y TUIOCKOCTSIMUA B MHOTOTpaHHHKaX
12 ®dopmyia pacCTOSHUS OT TOYKHU 0 1 0 0




INIOCKOCTH B KOOpAHUHATax

HaxosxieHre paccTosiHUM OT TOUKHU J10

13 MIJIOCKOCTHU B KyOe

14 Haxoxenue paccTosHUN OT TOYKHU J10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 KonTtponbsnas pabora "AHanmuTuueckas
reomerpus”

16 CeueHust MHOIOIPaHHUKOB: CTaHJapTHHIE
MHOT'OTPaHHUKHU

17 CeueHyst MHOrOrpaHHUKOB: METOJ, CIIE0B
CeueHust MHOIOIPaHHUKOB: CTaHIapTHbIE

18 IJIOCKOCTH, IIepECEeUeHUsI IPAMBIX U
IIOCKOCTEN

19 [TapanienbHble NPSMBIE U TUIOCKOCTH:
napajulesibHble CEYECHUs

20 [TapanienbHble IPsSMBbIE U TUIOCKOCTH:
pacdéTr OTHOMIEHUH
[TapaniensHble PsSMBbIE U TUIOCKOCTH:

21 YTJIBI MEXKy CKPEIIMBAOIMMUCS
IPSAMBIMH
[lepnienquKyIJIApHBIE IPAMBIE U

99 IUIOCKOCTHU: CTaHAAPTHBIE Iapbl
NEpIEHANKYJIIPHBIX IUIOCKOCTEN U
MPSIMBIX, CAMMETPUU MHOI'OI'PAaHHUKOB
[lepnieHquKyIIsIpHBIE IPSAMBIE U

23 MIJIOCKOCTU: TEOpEMaA O TPeX
MepIeHINKYIsIpax

24 [lepnenaukynspHbIe OpsIMbIE U




IIJIOCKOCTH . BBIYMCJICHUA OJIUMH B
MHOTI'OI'PaHHHUKAaXx

25

[ToBTOpeHue: moniaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIJIS
TJIOMIAICH, COOOpaK eHUS TI0100US

26

[ToBTOpEHHUE: IIOIAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JUIst
IJIOMIAIEH, COOOpaKeHUsI TO100U ST

27

[ToBTOpeHue: miomanu
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
TIOMIAICH, COOOPaK CHUS TTOT00M ST

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
TUTOIAIM TIOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

[Imoniaau ceuennii MHOrOrpaHHUKOB:
IIJIOIIAU IOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpakeHUs MoI00us

30

KonTtponbhas pabora "[loBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOI'OTPaHHUKOB"

31

O06béM Tena. O0BeM MPIMOYTOJIBLHOTO
napaJuieNenurena

32

3agaun 00 yaABOeHNH Ky0a, 0 KBajpaType
Ky0a; 0 TpHUCEeKIUH yria

33

CrepeoMeTpruiecKue 3a/1a4u, CBSI3aHHBIC C
00BEMOM TIPSAMOYTOJILHOT'O
napauiesenunena

34

[Ipuknannbie 3a7a4u, CBI3aHHBIC C




BBIYUCIICHUEM 00bEMA MPSIMOYTOJILHOTO
napasuienenunena

35

O6bEM PIMOI TPU3MBI

36

Crepeomerprueckne 3a/1a4u, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB MPSIMON MPU3MBI

37

[Ipuknannsie 3aa4M, CBA3aHHBIE C
00BEMOM TIPSIMOIT IPU3MBI

38

Boruncnenne o0bEMOB TeN ¢ TOMOLIBbIO
ornpenenéHHoro uaTerpana. O0béM
HAKJIOHHOW MPU3MBI

39

Boruncnenne 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. OobEmM
UpaMuabl

40

®dopmyna 00bEma mupaMuibl. OTHOIICHHE
00BHEMOB TUPAMHJT C OOIIUM yTIIOM

41

dopmyna 00bEma mupaMuibl. OTHOIICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

42

CrepeomeTrpryecKkue 3a1a4u, CBI3aHHBIE C
00bEMaMH HAaKJIOHHOM MPU3MBI

43

CrepeomeTpruyecKue 3a/1a4u, CBI3aHHBIE C
00BEMaMU MUPaAMUIBI

44

[Mpuknaausie 3amaun mo Teme "O0bEMBI
Tes1", CBSI3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45

[Ipuknaanasie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI

46

[Mpumenenue 00 bEMOB. Beruncnenmne
paccTostHUSA 10 MIOCKOCTH




KonTtponbsnas padota "O6béM

47 |
MHOTOTPaHHHKA
Hunmuaapuyeckast MOBEPXHOCTb,

48 o0pa3yroiye MUINHAPUIECKON
MTOBEPXHOCTH

49 Mumauap. [Ipsamoii kpyroBoi HUIUHAD.
[Inomaae NOBEpXHOCTH UIMH/IPA

50 Konunueckas moBepxHOCTh, 00pa3yrolue
KOHHMYecKoil moBepxHocTu. Konyc

51 Ceuenne KoOHyca MIOCKOCTHIO,
napasuieJIbHOHN MIIOCKOCTH OCHOBAHUS

59 VYceuénnslii KoHyc. M300paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM TOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
CrepeomeTpruyecKkue 3a1a4u Ha

55 JI0KA3aTeIbLCTBO U BBIUM CIIEHHE,
MIOCTPOEHUEM CeUEHUN LIUIMH]IPA, KOHYca
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeNIbCTBO U BHIUHCIICHHE,
MMOCTPOEHUEM CEYEHUMN IIIIMHPA, KOHYCa

57 [Ipuknaanabie 3a7a4u, CBI3aHHBIE C
HAJTUHAPOM

58 [IpuknagHbie 3a1a4u, CBSI3aHHBIE C
HAJTUHAPOM

59 Cdepa u mmap




60

[Tepeceuenue cdepsl u 1mapa c
mIockocThio. Kacanue mapa u chepsl
TUTOCKOCTBIO. Buj 1 m300paxkeHne mapa

61

[epeceuenne chepsl u mapa ¢
I0cKOCThI0. Kacanwue mapa u cdepsl
TUIOCKOCThIO. Buj 1 n3o0pakenue mapa

62

VYpasuenue chepsl. [Tnomans chepst u eé
4acTen

63

CummMmertpus chepsl u mapa

64

CrepeoMmerpuuecKre 3aJayu Ha
JTI0KA3aTeNIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoil U Mapom,
MMOCTPOECHUEM UX CEYEHUN TITOCKOCTHIO

65

CrepeomeTpuyecKue 3aadu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepoil u mapom,
MMOCTPOCHUEM MX CEUEHUN TIOCKOCTHIO

66

[TpuknaaHbie 3a1a49u, CBA3aHHBIC CO
cdepoii 1 mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTAaHAAPTHBIE
noxoous

68

Paznmuunbie KOM6I/IHaHI/II/I TCJI BpallICHUA U
MHOTI'OI'paHHUKOB

69

3anaum 1o Teme "Tena u MOBEPXHOCTH
BpauieHus"

70

3anauu o Teme ""Tena u MOBEpPXHOCTH
BpauieHus"




71

Kontponbhas pabora "Tenau
MOBEPXHOCTHU BpallieHus"

72

O6beéM numuHapa. Teopema 06 06bEMeE
IpAMOIro NUJIMHApaA

73

Brruucnenne 06bEMOB TeJl C TOMOLIBIO
ornpenenéHHoro uaTerpana. O0béM
KOHYyCa

74

ITmomaau OOKOBOM U IMOJIHOMI
MOBEPXHOCTH KOHYCA

75

CrepeomeTpruyecKue 3a7au, CBSI3aHHBIE C
BBIUKCIIEHUEM 00bEMOB IMIUHIPA,
KOHYyca

76

[Tpuknaanasie 3agaun o Teme "O0bEMBI U
IJIOIIA/IM TIOBEPXHOCTEMN Ten"

77

OO0béM mapa 1 MapoBOro CeKTopa.
Teopema 006 00BEMe mapa. [Tnomanp
chepsnl. CTepeoMeTprIeCKUE 3a1aUH,
CBSI3aHHBIC C BBIYUCIICHHEM 00HEMOB
11apa, mapoBOro CErMeHTa U MIapoBOro
ceKkTopa

78

[Tpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio chepbl. COOTHOIICHUS MEXIY
TUIOIIAISIMU TTIOBEPXHOCTEH U 00bEMaMu
MOJO0HBIX Tel

79

[TomoGHBIE TENIa B TPOCTPAHCTBE.
N3menenue 06bEMa ipu mo1001H.
CrepeoMeTpUUYECKHE 3a1a9H, CBSI3aHHBIC C




BBEIUMCIIEHUEM 00BEMOB TEJI U IUIOIIAEN
TOBEPXHOCTEN

80

KonTtponwsnas pabora "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JIBmkenus mpoctpancTBa. OTOOpakeHHUsI.
JIBY>KeHMs U paBeHCTBO ¢uryp. O6mme
CBOMCTBA IBUKEHUN

82

Buel nBukeHuUi: mapaieIbHbINA
MepPEeHOC, IEHTPaJIbHASI CHMMETPHS,
3epKajbHasi CAMMETPUSI, TOBOPOT BOKPYT
IPSIMOU

83

[IpeoGpazoBanus monodus. [Ipsmas u
cdepa Ditnepa

84

['eomerpuyeckue 3a1a4u Ha IPUMEHEHUE
JBIKEHUS

85

KonTponwsnas padota "BekTopsl B
npocTpaHcrae”

86

Ob6o6maromniee nopropenue 11 noustuii u
MeTO/I0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIHUs 3HAHUIA:
"[TapannenbHOCTb NPSIMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBE"

87

O6o6maromee nmopropeHue 11 moHATUH u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aLIMs 3HAHUIA:
"Bekrops! B mpocTpancree”

88

O6o6maromiee moBToperue 11 morsTHii u
MeTO0/10B Kypca reomerpuu 10-11




KJIaCCOB, CHCTEMAaTH3AIlHs 3HAHUM
"Bektops! B npocTpaHctse"

89

Ob6o6maromee noproperue 11 noustuii u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUI:
"O6beM MHOrOrpaHHuka"

90

O6o0matomee mosroperne 11 moHsATHIA U
MeTo10B Kypca reometpun 10-11
KJIacCOB, CUCTEMATU3aLlUs 3HAHUIA:
"OO0BeM MHOrOrpaHHUKA"

91

O6o6maromee nmopropeHue 11 moHATUH u
MeTOoJ10B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMATHU3ALIN 3HAHUH:
"[Tnomranu moBEepXHOCTH ¥ 00BEMBI
KpyTJbIX Tei"

92

Ob6o6maromee moBroperue 11 mousTwii u
MeTOo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3ALINsl 3HAHUI:
"[1no1any moBEpXHOCTH U 00BEMBI
KpyIJIbIX Ten"

93

Hrorosas koHTpobHAs paboTa

94

Hrorosas koHTpobHAs paboTa

95

[ToBTOpEHuUE, 0000IICHNE 1
cucTeMaTh3anus 3HaHUN

96

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ POJIb B pa3BUTUH
COBPEMEHHBIX HHKXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U




97

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKu U e€ pojib B Pa3BUTHU
COBPEMEHHBIX HHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHS CTEPEOMETPUU KaK
HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOI Ml

100

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HayKd U €€ poJib B pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOT Ul

101

Hcropus pasBUTHS CTEPEOMETPUU KAK
HAYKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOI I

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ poJib B Pa3BUTHH
COBPEMEHHBIX HHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB IIO
ITPOT'PAMME

102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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