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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO IMKJIA.
[Tockonmpky  JIOTHYECKOE€  MBIIUICHHE,  (QOopMUpyeMOe  THpH  H3YYCHUHU
00y4JarIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETOYKU JIOTUYECKUX YTBEPKIACHUM IPU PEUICHUH IN€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOoinéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW oOOydaroluxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETPpUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO armapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpuUH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs OKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpH
IIPOBEJICHUM PACCYKICHUM;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJIECPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaronIuxcsi, M03HABATENbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIICHUS, UHTEpPECAa K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble HW  IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MPOCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpebGoBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOn€HHOM ypOBHE OOydYeHHUs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Coaepxanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaiibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamaiiich  HEOJHOKpPATHO. OTO TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O0OyYaromMXCsl, paCIIUpsIs U yrryOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOa€HHOM YpOBHE
otBoauTcs 136 vaca: B 10 kiacce — 68 yaca (2 yaca B Heaemo), B 11 kimacce — 68
yaca (2 yaca B HEJICJIIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. IlapaienbHOCTh IIIOCKOCTEN: NapajljiebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSITHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPHEHIUKYISIPax.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTIIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIIIa.

MHororpaHHuKHU

Bunabl MHOTOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsAMOYTONBHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MHpPAMUJA, NpPAaBWIbHASA TPEYTrOJbHAs NUPaMUIa W MPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTA3Ip,
JTOAECKAdIP U UKOCAIP.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHallud, YIJbl.
[Inomaas OOKOBOM TOBEPXHOCTH U IIOJTHOM TOBEPXHOCTH MPSIMOM TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEYEHHON MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE MW MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[TonssiTE KOMIUJIaHApHBIE BEKTOpBI. [IpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumnHoe pacmoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJBHOTO Mapajienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuAbl U KoHyca. O0bEM IIapa M IapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwmuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnojo0us, romoretus. PemieHue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUSI: CEYEHUS IUITUHIpa
(mapaymuienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyILIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BEKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cucTtemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOEC THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynmymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTH K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenpl, 0OCO3HAHUE TJI00ATHHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue aeiicTBUA:

BBIBIITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHSATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (POPMYIUPOBATH
oIpezesieHUs MOHATUM, YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIHMPOBaTbH U  NPEoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, NpeUlaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeJaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAyKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTHUBHOTI'0), BEICTPaUBaTh apryMEHTALIMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJI€HUS U BHIBOBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMH ¢ y4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMyYITUPOBaTh OOOOIIEHHS] W BBIBOJBI MO pe3yJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BEIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJauH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yIbTarT;

B X0Ji€ 0OCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha IIOMCK
pEelIeHUs, COIOCTaBIISITh CBOU CYXIEHUSA C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyJIMpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MIPECTABIATh PE3YJIbTATHI PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUA ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCThH
crocobamMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ysibTaTa PEIICHUs
MaTeMaTHYeCKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUIM, OOBSCHSATH TPUUUHBI
JOCTIDKCHUSI WU HE JOCTIKEHUS PE3yJIbTaTOB JACATEIHHOCTU, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHUMATh IEJb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacrpeneisTh
BUJIBI pabOT, JIOrOBapUBaThCH, OOCYXKIaTh TMPOIECC U PE3yabTaT pPabOThI,
000011aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y49aCTHUKAaMHU B3aHMOJCHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSIMH CTEPEOMETPHUH TPHU
pelIeHnH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCyKIACHUM;

e TMPUMEHATh AaKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJIHO ONEPUPOBATH TMOHITUSMH, CBSA3aHHBIMU C yrjJaMH B
POCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY HIpsIMON U
IJI0CKOCTHIO;



CBOOOHO ONEPUPOBATH MOHATUSMU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJHO pAaclo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TipuU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaieenunen, Kyo);

KJaccu(UIMpOBaTh ~ MHOTOIPAHHMKHM,  BbBIOMpass  OCHOBAaHMS IS
KJ1accuuxanuu;

CBOOOJHO  OMEpUPOBATH  MOHATUSIMH, CBSI3AHHBIMH C  CEUYECHHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSATH napaiesibHOE, LEHTPaIbHOE U OpPTOrOHAJIBHOE
NPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATh M300paxeHus Guryp
Ha IJIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMHM, BBIIIOIHIATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUHMCIIATh  IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpH3Ma,
MUpPaMUJIa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
urypr;

CBOOOJIHO OMEpPUPOBATH MOHSATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBIIIOJIHATH JIEWCTBHS Ha/l BEKTOPAMH;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaxO0XJICHUE TE€OMETPUYECKUX BEIUYMH, NMPUMEHSSI HU3BECTHBIE METOMbI
IIPU PELICHNU MaTEMATUYECKUX 3a7a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

OPUMEHATh NPOCTEUINME NPOrpaAMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MNpPeoOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAaHUS HAa NPAKTUKE: CpaBHUBATb U
aHaJM3UPOBATh PEAIbHBIE CUTyallUH, MPUMEHATh U3YUYEHHBIE IMOHATHS B
mpoliecce IMOMCKa  pEelIeHUsT MaTeMaTU4ecKd  CcPOpMYyJIMPOBAHHON
npo06JieMbl, MOJETUPOBATh pEAlbHbIE CHUTyallMM Ha SI3bIKE T€OMETPUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUYECKUX
NOHSATUN M TEopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3a/layH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYMH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



K koniy 11 kiacca oGyyaronuiicss HAy4uTCs:

CBOOOJHO OIEPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
HOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILlEHUs: LWJINHAPOM,
KOHYycOM, c(hepoii u mapowm;

pacrmo3HaBaTh Tela BpamleHus (LMWIUHAP, KOHyC, cepa U Imap) H
OOBACHATH CIIOCOOBI IMOTYYEHMsI TEJ BPALCHMS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI JJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIICHHUS,
Tr€OMETPUUECKUX TEJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OINEpPUPOBATh MOHATHUAMM, CBA3AHHBIMU C KOMOMHAIUMSAMU TEI
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty TUIOIMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IMOJOOHBIX TEN;

n3o0paxaTb u3yyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTekKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

U3BJIEKATh, WHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHSATH ONEPAlU HaJ BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPUHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJIOB MEXAY MPSMbBIMU
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHHH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHus IpHU
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus MMOA00MS;
CTPOUTh CEYEHUsI MHOTOI'PAaHHUKOB U TE€J BpAILlEHUS: CEYEHMsI LWINHIPA
(mapanenbHO U NEPHEHIUKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE Yepe3 BEPIINHY ), CEUEHHUS 11apa;



MCMOJIb30BaTh METOJIbI ITOCTPOCHHSI CEYEHHUM: METOJ CJIEN0B, METO]I
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH IIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

OPUMEHATh TeoMeTpuueckue (akTbl JJIsl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIIuX HECKOJBKO IIArOoB PEUIEHUs, €CIU YCIOBHUS
MIPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pelmarh 3ajJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
Hax0JICHUE TEOMETPUUECKUX BEIINYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI [IPY PELIEHNH CTEPEOMETPUUYECKUX 3aaY;

MPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTHKE:  CPAaBHUBATh,
AHAJIM3UPOBATH M OLICHUBATH PEAIIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTuyecku  c(HOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
peallbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUH, HCCIIECIOBATh MOCTPOEHHBIC
MOJIEJIA C WCHOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUH U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadd, CBS3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMMbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 13 1
) B3anMHOe pacmoioKeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepneHzxmiynﬂpHocn, MPSIMBIX U 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 9 1
MHoOrorpaHHuKu 12 1
BekTopsl B mpocTpaHcTBE 7
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS ) i
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI pecypen
1 AHaUTHYECKasi TEOMETPUS 9 1
) [ToBTOpeHwME, 0606meﬂlfe u 12 1
cCUCTEeMaTu3allus 3HAHUHI
3 O06BEM MHOTOTpaHHHKA 13 1
4 Tena Bpaienus 18 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 7 1
KPYTIBIX TET
6 JBrxeHus 3 1
7 [ToBTOpeHwME, 0606meﬂlfe u 6 1
cUCTEeMaTu3alus 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoanyecTBO 4acoB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHBIE mpaBuiia H300pakeHUs Ha
pUCYHKE MIJIOCKOCTH, napajuieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTepeOMETpHUU: TOYKa, MpsMas,
IUIOCKOCTh,  TPOCTpaHcTBO.  OCHOBHBIC
npaBuiia  U300paKEeHUsT HAa  PUCYHKE
IIJIOCKOCTH, napaJijiCJIbHbIX MMpsAMBIX
(OTpe3KoB), cepeIUHbI OTPE3Ka

[ToHsATHS: TIepeceKaroIIUecs] IIOCKOCTH,
nepeceKaromuecs: npsiMas U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHororpaHHHKH, n300pakeHue
IPOCTEHIINX IPOCTPAHCTBEHHBIX (UTYp,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI ~ CTEPEOMETPUM U  IIEPBHIE
CJIICACTBHUA H3 HUX. CHOCOGBI 3aJaHusa
OpsIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TJIOCKOCTEH

N3obpakenue cedeHUi mUpamMuabl, Kydoa u
IPU3MBI, KOTOpPBIE IIPOXOIAT 4Yepe3 Uux
pedpa. N3o6paxkenue NepeceYeHMs




IIOJIYYEHHBIX IUIOCKOCTEU. PackpammuBanue
IIOCTPOCHHBIX CEYCHUH Pa3HBIMH LIBETAMU

N3ob6pakenne cedeHUid mUpaMuabl, Kyda u
IpPU3MBI, KOTOpPbIE MPOXOIAT Yepe3 HX
pedpa. N3o6pakenue NepeCceUCHUS
IIOJIYYEHHBIX IUIOCKOCTEH. PackpammBanue
HOCTPOEHHBIX CEYEHUH Pa3HBIMHU IIBETaMU

N3ob6pakenue cedeHUi mUpaMuabl, Kyda u
IpPU3MBI, KOTOpPbIE MPOXOIAT uepe3 HX
pedpa. N3o6pakenue NepeceYeHMs
IIOJIYYEHHBIX IUIOCKOCTEH. PackpammBanue
HOCTPOEHHBIX CEYEHUH Pa3HBIMHU IIBETaMU

Metoa ciefoB sl MOCTPOSHUS CEUEHUI.
CBolicTBa  mIepece4eHM  HpSIMBIX U
IIJIOCKOCTEN

10.

[TocTpoeHue ceueHuii B mupamMuie, Kyoe mo
TpéM TOoukamM Ha pé6pax. Cozmanue
BBIHOCHBIX ‘IepTe)KGI\/'I n 3aluch 11aroB
MOCTPOCHUS

11.

[ToBrOopenne manuMmerpuu: Teopema o
PONMOPLUMOHANIBHEIX OoTpe3kax. [lomobue
TPEYTOJILHUKOB

12.

IToBTopenue mnanumerpun: Teopema Menenasi.
PacdeTsl B cedueHHMSIX Ha BBHIHOCHBIX YepTEXKaxX.
HUcrtopus pa3BuTHUs IUIAaHUMETPUU u
CTEpPEOMETPUH

13.

KontponbHast pabora " AKCHOMBI
crepeomerpuu. CedeHms"

14.

Bzaumnoe PacCIiojIoKCHUC MPpAMBIX B




npocTpaHcTBe. CKpemuBarommecs MpsMEbIe.
[Ipuznaku CKPEIINBAOLTIXCS MIPSIMBIX.
[TapannensHbIe TPSIMEIE B TPOCTPAHCTBE

15.

TeopeMa 0 CyILIECTBOBAaHUU U €IMHCTBEHHOCTHU
NpsSMOWM  TapajuieIbHOW  JaHHOW  MpAMOH,
MPOXOASIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE
nexamed Ha JaHHOM mpsmoi. Jlemma o
nepecedeHnn MapaJuIeIbHBIX TIPSIMBIX
TJIOCKOCTBIO

16.

ITapannensHOCTH Tpex MNpsMBIX. Teopema o
TpE€X TapajUleNbHBIX TNpsIMBIX. Teopema o
CKPELIUBAIOIIUXCS TPSIMBIX

17.

LenTpanpHas MIPOEKLMS. Yron c
COHAIIPABJICHHBIMA CTOPOHAMH. YTON MEXIY
OpsMBIMU.  3afaydl  Ha JI0Ka3aTelbCTBO H
WCCIIEIOBaHNE, CBA3AHHBIE C PACIOJIOKEHUEM
MIPSIMBIX B TPOCTPAHCTBE

18.

Ilonsatusa:  mapamienbHOCTb  OpAMOM U
IUIOCKOCTM B TpocTpaHcTBe.  [Ipu3Hak
NMapajuIebHOCTH  NMpSIMOM M IUIOCKOCTH.
CBoiicTBa  MapalIeNbHOCTH  HpSIMOM U
IUIOCKOCTH

19.

leomeTpuueckrne 3ajauyd Ha BBIYUCICHHE U
JI0Ka3aTeNbCTRO, CBSI3aHHBIC c
NapayiebHOCTRI0 TIPSAMBIX M TUIOCKOCTEH B
NPOCTPAHCTBE

20.

IlocTpoeHne cedeHus, NPOXOAAIIETO Hepe3
JIAHHYIO TPSMYIO Ha YEPTEKE U MapajIeIbHOTO
Jipyroi npsamoid. Pacu€t otHomeHui




[lapannensHas TPOEKIUs, NPUMEHEHHE IS

51, MTOCTPOCHUS CEUCHMI KyOa u
napajuleIenuIeaa. CaoiicTBa
napaieNeuIe1a U MPU3MbI
ITapannensHbie MJIOCKOCTH. ITpuznaku
napayieIbHOCTH ABYX INIOCKOCTEH

99, TeopeMma 0 mapaIenbHOCTH U €IMHCTBEHHOCTH
TUIOCKOCTH, TPOXOJAANICH Yepe3 TOUYKy, He
OpUHAUIeKANTYI0O  JaHHOW  IUIOCKOCTH |
CJEICTBUS U3 HEE
CBoiicTBa MapaUIENBHBIX  IDIOCKOCTEH: O
NapayIeIbHOCTH TPSAMBIX TEPECeYCHUs] TpH
MEPECCUCHNUH JBYX MapajlieNbHBIX IIOCKOCTEH

23. TpeTheil; 00 oTpe3Kax MmapaIeNbHBIX MPSIMBIX,
3aKITFOYEHHBIX MEXIY napaieTbHBIMH
TUTOCKOCTSIMU; O TIEPECCUCHUU TIPSIMOM C IByMsI
napauIeIbHBIMU TIOCKOCTSIMHU
CaoticTBa Ky0a U IPSIMOYTOJIBHOTO

” napasuienenunena. Berancienue pivH

' OTPE3KOB B Ky0Oe U MPSIMOYTOJIbHOM
MapaJuIeIICTTATIENE
[lepnieHUKYIIAPHOCTD NPSIMOU U

25. IJI0CKOCTH. [IpU3HaK neprneHaIuKyIsspHOCTH
IIPSIMOM U IUIOCKOCTH
[leprieHAMKYISAPHOCTH PAMOM u
IJIOCKOCTH. [Ipu3HaK neprneHauKyIspHOCTH

26. npsAMOM M IUIOCKOcTH.  Teopema o

CyILIECTBOBaHUU u €AMHCTBEHHOCTH
OpsAMOM,  IPOXOASINEH  4Yepe3  TOUKY




IPOCTPAHCTBA U NEPHEHIUKYISIPHOM K
IUIOCKOCTH

27.

[ImockocTy U NepHeHAUKYIISAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

28.

[leprienquKyIsip ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyisapa U3 TOUYKU Ha
IPSIMYIO

29.

[leprieHquKyIslp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyispa U3 TOUYKU Ha
IPSIMYIO

30.

TeopeMa 0 TpEX NEPHEHAUKYIIPAX
(mpsimast u oOpaTHast)

31.

Teopema o TpEx mepHeHANKYISIpax
(mpsimast 1 oOpaTHast)

32.

Yron Mexay CKpemuBaroIuMUCS
MPSIMBIMHU

33.

[Torick mNepHNeHIUKYISAPHBIX TPSIMBIX C
MOMOUIbI0  MEPIEeHIUKYJIAPHBIX  IUIOC-
KocTeil. OpTOroHAJIbHOE MPOEKTUPOBAHKE

34.

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
MPAaBUJIbHOM MUPAMUABI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

35.

CI/IMMeTpI/IH B ITPOCTPAHCTBE OTHOCUTCIIBHO
mIocKocTH. [LIOCKOCTH  cUMMETpUil B
MHOTOTpaHHHKaX

36.

[Ipu3Hak NEepneHIuKyJIIPHOCTH INPSMON U
IIJIOCKOCTH KakK CIIECTBUE CUMMETPUU

37.

[IpaBuibHBIE ~ MHOTOTpAaHHUKH.  Pacuér




paCCTOSIHI/II\/'I OT TOYKH JO IIIIOCKOCTH

38.

[IpaBuibHBIE ~ MHOTOTpAaHHUKH.  Pacuér
paccTOSTHUN OT TOYKHU JI0 TUIOCKOCTH

39.

CnocoObl  OMYyCTUTh  MEPIEHIUKYISIPHI:
CUMMETpHUS, CABUT TOUKH IO MapajiebHOI
npsmoii. CABUr 1O  HemapaJlIeIbHOU
MPSMO, U3MEHEHUE PACCTOSHUI

40.

KonTtponbHas paborta "BzanmHoe
pacmojio’)keHue MPSAMBIX U IJIOCKOCTEH B
npocTtpaHcTBe"

41.

[loBTOpEHME: yrom Mexay MNpsSMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM  TPEYTOJIbHUKE, TeopeMa
KOCHHYCOB

42.

IToBTOpeHwue: yroi MEXIY
CKPELIUBAIOIIMMUCS IPSAMBIMU B
IIPOCTPAHCTBE

43.

['eomeTpruyeckue MeETOABI  BBIYUCICHHS
yrIjla MeXAy MPSIMBIMU B MHOTOIPaHHUKAX

44.

JByrpanubiii yroj. CBOWCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIiia

45.

[lepnennukynsapuble miockoctu. CBoMCTBa
B3aMMHO NEPIEHIUKYJIIPHBIX MNIOCKOCTEN

46.

[Tpusnak NEPIIECHIUKYJIAPHOCTH
IIJIOCKOCTEM; Teopema 0 IPsIMOi
[epeceYeHUs IBYX IIJIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEN TNIOCKOCTH




47.

[IpsiMoyronbpHBIN  mapasenenunesn; Kyo;
U3MEpPEHMs, CBOMCTBA IPSMOYIOJBHOTO
napajuienenunena. Teopema o IuaroHanu
OPSMOYTOJIBHOTO  Napajulejienunena Hu
CIIEICTBHE U3 HEE

48.

Crepeomerpuueckue u MPUKJIAHBIC
3aJjaud,  CBSI3aHHBIE  CO  B3aWMHBIM
PacIIOIOKEHUEM TIPSIMBIX U TUIOCKOCTH

49.

[ToBTOpEeHME: CKpemuBaromuecs MpsMBIE,
napajuieldbHble MJIOCKOCTH B CTaHAAPTHBIX
MHOTOIPAaHHHUKAX

50.

[Tapa nmapamienbHbIX IUIOCKOCTEW  Ha
CKPCIIMBAIOUIUXCSA TPSAMBIX, pPacCTOSHUE
MEXKJly CKPELIMBAIOIIUMUCA MPAMBIMU B
MPOCTBIX CUTYALUAX

51.

Paccrostne OT TOYKM [0 TIIOCKOCTH,
paccTosiHhe OT MpPSAMOM 10 TUIOCKOCTH.
Brruncnenue paccTostHui MEXKY
CKPCIIUBAOIHUMUCA ITPAMBIMU C TOMOIIBIO
NEPHEHIUKYIISIPHON IIIIOCKOCTH

52.

TpéxrpanHblii yroj, HepaBeHCTBa IS
TpexrpaHHbiXx yrioB. Teopema Iludaropa,
TEOpPEMBl KOCHHYCOB U CHHYCOB JJIA
TPEXTPAHHOTO YyTIIa

53.

OneMeHThl  chEepuYecKOll  TeOMETpHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

54.

Kontponbnas pabora "Vribl u
paccrosiHus"




Cucrematuzauus 3HaHMWd "MHOrorpaHHuK

55. § 1
U €r0 AJIEMEHTHI

c6. IIupamupa. Bunel nupamup. IlpaBunbHas 1
nupamua

7. [Ipusma. IlpsiMmas u HakJIOHHAs MPHU3MBL. 1
[IpaBunbHasg npuzMa

cg. [Ipssmon napajulelIeumen, 1
IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo
Beinyknsle  MHOrorpaHHuku.  Teopema

59. Olinepa. [lpaBuibHbIE U NONTYIIpaBUIbHBIE 1
MHOTOTpaHHUKHU

60. KoHnTtponbnas pabora "MHuororpanHuku" 1

61 [lonsTne BekTOpa Ha IJIOCKOCTH U B |
IIPOCTPAHCTBE

6. Cymma u pa3HOCTh BekTOpoB. IIpaBuio |
napajuiejenunena
YMHOXEHnE BEKTOpa Ha YHUCIIO.

63. Paznoxxenne Bektopa 1O 0Oasucy TpEX 1
BEKTOPOB, HE JIEKAIUX B OJTHON IJIOCKOCTH

6. CkansgpHOE€ TPOM3BEACHHUE, BBIYHUCICHUE |
yIJjla MEeXAYy BEKTOPAMH B IIPOCTPAHCTBE

65. [Ipocreiimume 3ana4u ¢ BEKTOpaMHU 1

66. [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1

67. Hrorosast kKoHTpOJbHASA paboTa 1

68. O0001IeHNe U cCUCTEMATU3ALNS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcebl
1 [ToBTOpenue Temol "KooparHaTel BEKTOpa 1
' Ha IJIOCKOCTH M B IIpOcTpaHcTBe"
IToBTOpenue temsl "CkansgpHoe
2. MPOU3BEJICHUE BEKTOPOB; Bhruncienue 1
yrjia MeXIy BEKTOpaMH B IPOCTpaHCTBE"
3 IToBTOpEeHUE TeMBI "Y paBHEHHE NIPSAMOI, 1
IIPOXOAIeH uepes 1Be TOUKH"
YpaBHEHUE MIOCKOCTH, HOpMaJib,
4. 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KAxX
5. BekropHoe nmpousBenenue 1
6 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1
' POrPaMMHUPOBAHUE
; AHanuTuyecKkrue METOIbl pacuéTa yria |
' MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX
g AHaJIUTUYECKHE METO/IbI pacuéTa yria 1
' MEX/y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
9 dopmysia pacCTOSIHUSL OT TOUKH J10 |
' IJIOCKOCTU B KOOPIMHATAX
10 HaxoxneHnue paccTostHUN OT TOUYKHU J10 1
' IJIOCKOCTH B KyOe
1 HaxoxneHue paccTossHui OT TOYKHU 10 |
' MJIOCKOCTH B IPABUJILHOW MUpPaAMU/IE




12.

KonrponbHast pabora "AHanurudeckas
reomerpus”

13.

CeueHus MHOT'OI'PpaHHUKOB: CTAaHAAPTHLIC
MHOT'OIpaHHUKH,; MCTO CJICIOB

14.

[TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CeUCHUS

15.

[TapautenpHbIe NPSMBbIE U IIJIOCKOCTH:
pacy€r OTHOIIEHUI

16.

[TapannenpHble PSMBIE U IUIOCKOCTH:
YIJIbI MEXKY CKPEIIMBAOLIUMHUCS
MPSAMBIMHA

17.

[lepnenaukynspHbIEe PSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
NEPIEHIUKYJISIPHBIX IUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHY MHOTOI'PAaHHUKOB

18.

[lepnieHIuKyAsIpHBIE IPSMBIE U
IJIOCKOCTH: TEOpEMa O TpeX
MEePIeHIUKYIsIpax

19.

IlepnenquKynspHbIC MPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS ITIUH B
MHOI'OIPaHHUKAX

20.

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00US

21.

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYECHUS
MHOTOTpaHHHUKOB"

22.

00bEM Tena. OObeM MPSIMOYTOILHOTO




napajijiejacnuicaa

23.

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKLIUH yTiia

24.

CrepeoMeTpHUYECKHEC U TIPUKIIATHBIC
3aJ1a41, CBA3aHHEIE C 00BEMOM
MPSMOYTOJIBHOTO TTapaJuIeIIeTUIe/1a

25.

OOBEM npsAMOI TIPU3MBI

26.

CTepeoMeTpHYecKHe 1 IPUKIIATHBIC
3a71a4yM, CBSI3aHHBIC C BBIYMCICHUEM
00BEMOB MPSAMON IPU3MBI

27.

Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. O0béM
HAKJIOHHOM TTPU3MBI

28.

Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
TUPaMUJIbI

29.

®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPaMHUJ C OOLIUM yTIIOM

30.

dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMHUJ C OOLIUM yTIIOM

31.

CrepeoMeTpuyecKre U MpUKIIaTHbIE
3aJlauM, CBA3aHHbIE C 00bEMaMuU
HAKJIOHHOM TTPU3MBI

32.

CrepeomeTpruecKkue U NpUKIaJIHbIC
3aJla4d, CBA3aHHLIE C 00BbEMaMU
TUPaMUJIBI

33.

[Tpumenenne 00bEMOB. Brruncienue
paccTostHUSA 10 INIOCKOCTH




KonTponbnas padota "O0béM

34 MHOTOIpaHHHKa"
Hunuuapuyeckast HOBEPXHOCTb,

35. 00pa3yromIne UIHHIPHIECKON
MMOBEPXHOCTHU

36, Humuaap. [psitMoit KpyroBOil UIUHIP.
[1nomane MOBEpXHOCTH HUIUHIPA

37, Konnyeckas noBepxHOCTh, 00pa3yrolue
KOHUYECKOU nmoBepxHocTH. Konyc

38, CeueHue KOHYyCa MIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

39, VYceuénnsiit konyc. M3o00pakeHrne KOHYCOB
1 yCEUYEHHBIX KOHYCOB

10, [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHON
ITOBEPXHOCTU KOHYyCa

a1, [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHuueckue 3aauu Ha

42. J0Ka3aTeJbCTBO U BBIUYMCIICHHUE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHYCa

43, [IpukiiagHele 3aqa4n, CBSI3aHHBIE C
LHAJTUHIPOM

44, Cdepa u map
[lepeceuenue cepsl u mapa c

45, mIockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. By u n3obpaxenue mapa

46. VYpasuenue chepsl. [Lnomans chepst u e

gacteil. CummMeTpus chephl U mapa




47.

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM MX CEUCHHH TIIOCKOCTHIO

48.

[Ipukiiaguble 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

49.

Paznuunple KOMOWHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB

50.

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

51.

KonrtponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

52.

06beém mumuHapa. Teopema 06 00bEMe
HpSIMOI‘O I_II/IJ'II/IH[[pa

53.

Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. O0bEM KoHyca

54.

[Tnowanu OOKOBOM U MOJIHOM
MOBEPXHOCTH KOHYCa

55.

CrepeomeTpryuecKre 1 MPUKIaTHBIC
3amauu 1o teMme "OO0BEMBI U ILIOIIAIU
noBepxHocren ten"

56.

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6bEMe mapa. [Tmomans
cdepbl. CTepeoMeTpuUIeCKUe 3aa4u,
CBS3aHHBIC C BBIYNCIICHUCM OG’béMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CEeKTopa

57.

[Tpuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CB3aHHbIE ¢ 00BEMOM I1apa u
iomazapio cepsl. COOTHOIICHUS MEXKTY
TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMu
MMOIOOHBIX TE

58.

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o0nEMa mpu mo100uu.
CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

59.

KonTpomnbnas pabota "[1nomamau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

60.

JIBroxkenus npoctpancTBa. OTOOpakeHMUS.
JIBm>keHust u paBeHCTBO Guryp. OO0rue
CBOKCTBA JBUKECHUI

61.

Buapl niBukeHunil: napauienbHbIN IEPEHOC,
LEHTpaIbHAsi CHMMETPHS, 3epKaJIbHAS
CUMMETPHSI, TOBOPOT BOKPYT MPSMOit

62.

[IpeobpazoBanus noxoowus. [Ipsmas u
chepa Diinepa. ['eomerpuueckue 3agaun
Ha TIPUMEHEHUE JBIKEHUS

63.

KonTponpHas padota "BekTopsl B
npocrpaHcrae”

64.

O6o6maromee moBTopenue 11 moHsTHiA 1
MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cucreMaTusanus 3Hanuii: "O0bemM
MHOrOrpaHHuKa"

65.

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJ10B Kypca reometpun 10—11 kmaccos,




cucreMaTtu3anus 3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

66. HToroBast KOHTpOJIbHAs paboTa 1

67, [ToBTOpeHue, 0600mEeHNE U |
CHUCTeMaTH3aIs 3HaHUH
HcTopust pa3BUTHS CTEPEOMETPUH KaK

68, HAyKHU ¥ €€ POJib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






