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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUYEHUs IUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEMOE€  TpU  HU3YyYEHUU
00y4aroIuMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, NPHU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LEMOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTuKa»  uyepe3  OOecleueHHe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUN U JCHCTBUIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MATEMAaTHKH.

[TpuoputeTHbIME 3a7auaMy Kypca TE€OMETPUU Ha YIiIyOJIEHHOM YpOBHE,
paCIIMPSIONINMH U YCUIIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe NPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMHUPOBaHKE OCO3HAHUS B3aUMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIOLIMX OIKCBHIBATH W W3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CrepeomeTpus» yueOHOro Kypca reOMeTpuH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS PacllO3HABATh HAa YepTexkax, MOAEIAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEJICHUN PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0KA3aTEIbCTB M AJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHSATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUs O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YUEHUIO T€OMETPHUH;

dbopmupoBanre (PyHKITMOHAIEHOW TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUECKUX TMOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTyalUsX U MPU U3YUYCHHUH JIPYTUX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINH MTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHI JIMHUSAMHA y4eOHOTO Kypca «['eoMmerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coZIepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHmsi DenepanbHON padoueit
pPOrpamMMbl, pacHpeleN€HHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIUITMAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamaiich ~ HEOJHOKpPATHO. TO  MO3BOJSET OpPraHM30BaThb  OBJAJICHUE
F€OMETPUUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TIOCTYNATENBHO, C
coOJTI0/IeHrEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOUATh B OOIIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, paCIUpsis U yriayomusis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3math ycrnoBus i auddepeHnuanuu  oOydeHHUs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MaremMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEéHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJICJIIO).



COJEPKXAHUME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NaPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBAa MapajUIEIbHOTO MPOEKTUpOBaHuUsA. I3o00pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenue
OPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MTOCTPOCHUE CCYCHUM.

[lepnenAUKYISIPHOCTD IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIC W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIICHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  ILNIOCKOCTb.
[lepneHAMKYJISAPHOCTE  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJISAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPNEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAy IPSMOW U INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrosapHas
npusMa, IpsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAs IOBEPXHOCTh IIPU3MBI.
[Tapayenenunen, NpsSMOYTONbHBIA — IMapajulelieNUIE] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW nUpaMunbl. IIpaBuibHBIE MHOTOTPpAaHHUKM: IPABWIIbHAS IIPU3Ma U



IIpaBWJIbHAs IHMPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAA W IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadJp,
JTOACKAdIP U UKOCADIP.

BblunciieHnue 31€MEHTOB MHOIOIPDAaHHUKOB: pE&Opa, JMaroHaau, YIJIbL.
[Tnomanar OOKOBOM MOBEPXHOCTH MW IIOJTHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHUPAMUIBI,
TeopeMa O IO YCEYEHHOU IMUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CAUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
IIAPAMHJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJICHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOPA H
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalmenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIOocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O0béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJBHOTO Napajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHAPA, TUpaMUabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IUIMHAP, OINHCaHHas OKoJo ImuuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbo. TloHsTHE MHOrOrpaHHHKA,



OMHMCAaHHOTO OKOJO c¢epbl, cepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, ITUIomanas chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, roMmoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO M TNEPHEHAMKYJSAPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauuu Haja —BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
CHCTEMA KOOpAMHAT B mpocTpancTBe. KoopauHarel BekTopa. PasinoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABuKeHHsSI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBWKEHWN: TapaIeNbHBIA TIEPEHOC,
LHEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTIKEHUH B JAPYTrUX HayKax, TEXHOJOTHusX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEICHUS, CBSI3aHHOIO C NMPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3/I0pPOBbBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTJIbIXa, PeryJsipHasl pu3ndecKasi akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepaM  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U peav30BbIBATH COOCTBEHHBIE KWU3HEHHbBIC IIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHHMAaHUE BJIUSHUS
COLMAIBHO-D)KOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJHOM U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK IS pemieHus 3amad B 00JiacTu
OKpYXalUEel Cpe/pl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIEU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEeYeCKOW JesATEeNbHOCTU, JTaroB €€
pa3BUTUA W 3HAYUMOCTH IS Pa3BUTHUS LMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
FOTOBHOCTh OCYILIECTBIIATh MNPOEKTHYK) W HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJIMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue a1eiicTBUA:

BBISBJITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOLIEHUN MEXAYy MOHATHAMH, (HOPMYyIUPOBATH
oIpezesieHUs MOHATUH, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOPMYyIUMPOBaTbH U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU Ui
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEIyKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLICHHUS W BBIBOJABI IO pe3ybTaTaM
OpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTy4eHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh IeQUIUTH MHGOPMAIMU, TaHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATH HH(GOPMAIMIO PA3IMYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BbIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh INOACHECHHUA I10 XOI[y peIHeHI/IH 3ajJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTAaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPE/ICTABIIATh PE3YJbTAaThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, MCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlU U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBIIAATh IUJIAH, aJITOPUTM PELICHUS 33/Ja4H, BHIOMPATh CIOCO0 PELIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATEJIbHOM  pediekcud KaKk  OCO3HaHUSs
COBEpIIAeMbIX JICUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJISl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIENU U YCIOBUIM, OOBACHATH IPHUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:

MOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYabHOM
pa®oThl TpU pelmIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOM
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyxkaeHUS, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUSL.

IMPEAMETHBIE PE3YJ/IbTATDBI

K konmy 10 kinacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHATUSIMH CTEPEOMETPUU TIpU
peIIeHUH 3324 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHUS M3 HUX MPU PELICHUH
reOMETPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAY MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOIHO pAacrmoO3HAaBaTh OCHOBHBIC BHUJbl MHOTOIPAaHHUKOB (TIpuU3Ma,
nUpaMu/Ia, PSMOYTOJIBHBIN Napajuiesienune, Ky0);

o KJaccH(UIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHUS IS
KJ1IaccUu(UKaInH;

e CBOOOJHO OMEpPUPOBATH IOHATUSMH, CBS3AHHBIMH C  CEYCHHUEM
MHOTOTPaHHUKOB IJIOCKOCTHIO;

e BBINOJHATH  MapajUlelibHOE,  LEHTPajJbHOE M OPTOTOHAIBHOE
IPOEKTHPOBaHKUE (QUTYp Ha IJIOCKOCTb, BBIIOJIHATH M300paKeHUsT GUTYP
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBIIIOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PHCYHKOB MPOCTBIX OOBEMHBIX QHTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAJM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
nUpaMuia), FeOMETPUUYECKHUX TeJl ¢ IpUMEHeHHeM GopMyT;

e CBOOOIHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCb M IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IIJIOCKOCTh CHMMETPHH
burypsr;

e CBOOOJHO ONEPUPOBATH IMOHSTUSMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JICHCTBHSI HAJl BEKTOPAMHU;

e pemarh 3aJayd Ha JI0KA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU W
HAXOXXJCHUE T€OMETPUYECKUX BEJIMYMH, MPUMEHSSI M3BECTHBIE METO]IbI
IpY pelIeHUN MAaTEeMAaTUYECKHX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, NpeoOpa3oBHIBATH M WHTEPHPETUPOBATH HH(GOPMAIHMIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTypax, NPEACTABICHHYI0 Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSTHh T[IOJIyYCHHBbIC 3HAHHWS HAa MPAaKTHKE: CpPaBHUBATh U
aHATM3UPOBATh PEAbHBIC CUTYAIlMH, NPUMEHSITh M3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa peleHHs MaTeMaTH4ecKu  COPMYITHPOBAHHON
npoOJeMbl, MOJIEIUPOBATh peallbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHSATUNA M TEOpEeM, ammapara anreOpbl, pellaTth NMPaKTUYECKUE 3a/1ayi,
CBSI3aHHBIC C HAX0XK/IEHUEM I'€OMETPUUECKUX BEJTUYNH;

e HMETb MNpPEJCTABICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUU Kak
COCTaBHOM 4acTH (pyHAaMeHTa pa3BUTHS TEXHOJIOTHH.

K kony 11 kiacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IMUIMHIPUYECKOM,
KOHHUYECKOH U CEepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(pepoil u mapom;

pacro3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLCHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOIMIAJIM [OBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO ONEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXKY TUIOMIAIIMU TIOBEPXHOCTEH U 00BEMaMU
IT0JTOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATh (BBIHOCHBIE) IIJIOCKHE
YepTE)KU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUIyp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpEeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITNIOJIHATH OINEPALMU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapPTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHUH;
CBOOOZHO OMEpPUPOBATh MOHSITUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM — IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus MOA00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHYca (IlapaulebHble
OCHOBAaHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/bl IIOCTPOCHUS CEUEHUMH: METOJ CJEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaralolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOLICHWN H
HAXOXKJEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI [IPY PELIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

IPUMEHATh  IIOJYYEHHbIE  3HAHWSA HAa  NPAKTUKE:  CpPAaBHUBATD,
aHaJM3UPOBaTh U OLICHUBATH PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YUEHHbIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IIpOLlECCE IIOMCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYIMPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
pealbHbIE CUTYallMM HA $3bIKE T€OMETPUHU, HCCIENO0BATh IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapata anreOppl, pemaTrh MNPAKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposeupie  Tpakriteckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypesI
1 BBenenue B crepeoMeTprio 23 1
) B3anMHOe pacmoioKeHue IpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneH/:[mfyn;{pHocrb MPSIMBIX U )5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYrIubl U pacCTOSSHUS 16 1
MHororpaHHuKu 7 1
BekTtops! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3ALIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypen
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cucTeMaTtu3anus 3HaHU
O0BEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomaan moBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JIBrKeHUS 5 1
7 [ToBTOpeHwme, 0606meHI:Ie u 17 )
cucTeMaTtu3anus 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







