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yuyedHoro npeamera I'eomerpusi.

st ooyuaromumxest 10 — 11 kimaccos

MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasiercss OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1mrero o0pazoBaHusi, TaKk Kak 00ECIEUYNBAET BO3MOKHOCTh U3yUEHUS TUCUUIUIMH
€CTECTBEHHO-HAYYHON HANpPAaBIEHHOCTH M MPEAMETOB T'yMAaHUTApPHOIO LUKIIA.
[TockonbKy  JIOrMYecKoe  MbllUIeHHe,  (opMupyeMoe TpH  HU3yYEHUU
00y4arouMMucs MOHSATUHHBIX OCHOB F'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETNIOYKU JIOTHUYECKUX YTBEPKIAEHUM MPU PELIEHUH N€OMETPUYECKHUX
3ajlady, YMEHHME BBIABUIaTb M ONPOBEPraTb THUIIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCS MIPU PELIEHUU 3a/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
bu3nueckux 3aaau.

[lens ocBoeHUst mporpaMMbl ydyeOHOro kypca «l'eomerpusi» Ha yriyOJa€HHOM
YpPOBHE — pa3BUTHE MHAUBHUIYAJTbHBIX CIHOCOOHOCTEM OOydaromuxcs MpH
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obiactu «MartemaThka u
uHdpopmaTuKa»  dyepe3  obecrneyeHWe  BO3MOXKHOCTH  NPUOOpETeHus U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX TE€OMETPUYECKUX 3HAaHMM U JeHCTBUH,
CHEIU(PUIHBIX TEOMETPHUU, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO MPO(EeCCHOHATBHOTO
o0pa3oBaHUsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEeMAaTHKH.

[TpuoputeTHBIMH 3a7auaMyd Kypca T€OMETpUU Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIMMU KypC 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPeACTaBICHU O T€OMETPUH KaK YaCTU MHUPOBOW KYJIbTYPHI U
(dbopMUpOBaHUE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBAaTh W U3Yy4aTb
pa3HbI€ SBJIICHHS OKPYKAIOLIEro MUPA, 3HAaHUE MOHIATUINHOTO anmnapara o pasieiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUu;

dbopMupoBaHHEe  YMEHHUS  BJIAJETh  OCHOBHBIMH  TOHSTHUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TEOPEM,



dopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMbl M HAXOJUTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKaxX, MOACIAX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla Bpall€HUs, KOHCTPYUPOBaTbh TI'€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMAHHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (GOpMUpPOBAHUE MOHHMMAHHUS POJU AKCMOMATHUKH MpHU
MIPOBEJICHNUN PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JOKAa3aTeNbCTB W aJIrOPUTMOB
pELIEHUs, YMEHUSA WX IMPUMEHSTh, NMPOBOJIUTH JIOKA3aTEIIbHBIE PACCYKIICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIMMOCTH  JOKA3aTelIbCTB IMpHU
000CHOBAaHMY MAaTEeMAaTUYECKUX YTBEPKICHUM U POJIM aKCHOMATUKU B TIPOBEICHUU
JNETYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
crocobHocTel 00ydaromuXxcsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATENbCKIX
YMEHUH, KpUTUUHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAIILHOM T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PAClO3HABATh TMPOSIBJICHUS TE€OMETPUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX >KM3HEHHBIX CUTYalUSX W IPH U3YYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJEIUPOBAHUSI PEANBbHBIX CHUTYallMii, HMCCIIEIOBAHUS IOCTPOCHHBIX MOJEIEH,
WHTEPIIPETALNH ITOJTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP>KAaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «knaccax sBustorca: «lIpsiMple W IUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BexkTopsl W  KOOpAWHATBI B
IIPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MNOHATUSAMMY», PEIEBAHTHBIMU T€OMETPUH Ha YrIyOJEHHOM ypOBHE OOy4eHHs B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHHUSIM Y4eOHOTO Kypca, a
dbopMupOBaHHE  JIOTUYECKUX YMEHUH pacmpefensercs He TOJbKO IO
coJiepKaTeJbHBIM JTUHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepanbHON paboueit
IpPOrpaMMbl, paclpeAeNéHHbIM MO TrojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCaM 00ydJaromuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
reOMETPUYECKUMU MOHATHUSMU U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
coOJII0/IEHHEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO



CHUCTEMY T€OMETPUYCCKUX TPEACTABICHUA O0yJarOIINXCS, PACIIUPSIS U yTayOmsis
e€, 00pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3matb ycrnoBus ana  guddepeHnmManud  OO0y4eHHs, TOCTPOCHUS
WHIVBUAYAIBHBIX 00pa30oBaTeNbHBIX MPOTpaMM, 0OecreduTh yriyOonéHHoe
M3y4YeHUE TEOMETPUH KaK COCTaBIIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOMIMXCS K TIPOJOJKEHUIO W3YyUYCHUS MATeMaTHKU C
y4u€ToM BbIOOpa Oyaymied mpodeccuu, obOecrnieurBas MPEEMCTBEHHOCTb MEXIY
001MM 1 ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOrOo Kypca «l'eomerpus» Ha yriayOJIEHHOM YPOBHE
otBoautcs 204 vaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIH0).



COIAEPKAHUE OBYYEHUASA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNOHATHS ~ cTepeoMeTpur. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKCHOMAaTHYECKOM TMOCTPOSCHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosjokeHue MpsMBIX B IPOCTPAHCTBE: IEpECeKaroluecs,
napajulelbHble M CKpelmBaromuecs npsmble. lIpu3sHaku CKpelmuBarommxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: NapajlIe/IbHbIC
IPSAIMBIE B IPOCTPAHCTBE, MAPALIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEILHOCTD MPSMOU
U 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAHUE, N300pa)KeHHE
¢uryp. OCHOBHbIE CBOWCTBa MapajUIENIbHOIO MPOEKTUpOBaHuUs. I300pakeHne
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABIECHHBIMH CTOPOHAMH, YTOJl
MEXKIy NPSAMBIMH B IIPOCTPAHCTBE. [lapayyienbHOCTh IIIOCKOCTEN: Napajuie/IbHbIE
IIJIOCKOCTH, CBOMCTBA IapaljIeIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHblE (UIYpbl Ha IUIOCKOCTH: TETpaj’ap, HNapajuleJenunen,
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TJIOCKOCTH: NEPIIEHINUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NAPAUICIBHBIE M TEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsMOU
NEPHEHANKYIJIIPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHME.
[lepneHauKyIIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHAUKYJSIPHOCTH — ABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHAUKYJIISIPaX.

VYrubl B IPOCTPAHCTBE: YroJl MEXKIY HPSAMOM U IUIOCKOCTBIO, JBYIPaHHBIN
yTOJI, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAaHHOTO YIJIA.

MHoOrorpaHHuKu

Buael MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpansuka. llpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAas U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunesn, NpsSMOYTONbHBIM — IMapajulelienUMIe]] W €ro  CBOMCTBA.
Kparyaiiimme 1myTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpancTtBenHas Tteopema Iludaropa. Ilupammpa: n-yronbHass nupamuja,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHen
NPAaBWIBHOW nupamMubl. [IpaBUiibHbIE MHOTOIPaHHUKM: IPAaBWIbHAS INPU3MA H
IIpaBWIbHAs IUpamMuia, NPAaBWIbHASL TPEyrojbHas IUpaMuia M IPABUIbHBIN



TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JNOACKADIP U UKOCAIP.

Boluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IuaroHaiu, YTJIbL.
[Tnomaas OOKOBOM MOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSIMON IPU3MBI,
IJIOIAJh OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMON TMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHON MUPAMMIBL,
TEOpEMA O IUIOIIAIN YCEYEHHON TUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  IMPABUIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunesa, CUMMETPHUSl TPAaBWIbHBIX NPU3M, CUMMETpPHUsS IPaBUIbHOU
nUpaMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CoiicTBa ClI0KeHUsI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpAa HA YUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIAaHApHbIM ~ BekTopaM. I[IpsiMmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpaHcTBe. KoopaumHatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMH BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJN MEXIy Bekropamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHA: LWIMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTD,
chepuyeckas NOBEPXHOCTh, OOpa3zywlue moBepXxHOocTed. Tema BpalleHus:
UWIMHADP, KOHYC, yCEUYEHHBIM KOHyc, cdepa, map. BzaumHoe pacnosioxxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munmuApa u KoHyca. CummeTpus cdepsl u
niapa.

O06bEM. OcHOBHBIE CcBoOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEME
OPsIMOYTOJILHOTO Tapajulenenunena v ciaeactBuss u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOM MPU3MBI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BbEM I1apa U I1apoBOTO
CEerMEHTA.

KoMOuHanmu Ten BpallleHuss U MHOrorpaHHukoB. [lpusma, BmnucaHHas B
UWIMHAP, ONHCcaHHas okoJio muwiuHiapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOpAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenuss npoctpaHcTBa. OtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpalibHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INNJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEGBHOI'O KYPCA
«I'EOMETPUS»

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpasxkaanckoe BoCIUTaHKE:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMH HWHCTUTYTAMU B COOTBETCTBHH C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) maTpUOTHYECKOEe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKOM MAaTEMaTUYECKON IIKOJIBI,
UCIIONb30BaHUE OJTHUX JOCTIDKEHMH B JAPYTrUX HayKax, TEXHOJOTrusx, chepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCUICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYyAYIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUas 3ICTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCykICHUN, BOCIPUUMUYNBOCTD
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE TUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Ms, HHTEpec K
paznuyHbiM  cepaM  NMPOPECCHOHANBHOW  JAEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U
caM00Opa30BaHMI0 HA TMPOTSHKEHWHM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU IPAKTHYECKUX 3a/1a4 MaTeMaTHYECKOW HAPABICHHOCTH;



7) 3K0JI0rH4ecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh  AKOJIOTMYECKON  KyNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLMAJIbHO-D)KOHOMHUYECKUX ITPOLECCOB HA COCTOSHUE IPUPOJHON M COLUAIBHOU
Cpelibl, 0CO3HAHHUE ITI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, OpUEHTALUS
Ha TPUMEHEHME MaTeMaTHMYeCKUX 3HaHMM M1 peleHus 3azad B o0JjacTu
OKpY’)Kalolllel Cpenpl, IUIAHUPOBAHUE IOCTYIIKOB M OLIEHKM HX BO3MOXHBIX
IIOCJIEACTBUN I OKPYKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U OOIIECTBEHHOM  NPAaKTHKH, I[OHUMaHHE
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YeIOBEUECKON AEsITeNbHOCTH, JTAamloB €€
pa3BUTHA M 3HAYMMOCTH JUIsI DPA3BUTUSA LMBUIM3ALUHU, OBJIAJAEHUE SI3BIKOM
MaTE€MaTUKM ¥ MaTeMaTU4YeCKOW KyJIbTypOM KaK CpEICTBOM IIO3HAHUA MHUpA,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYK) U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
VH/JMBUAYAJIBHO U B TPyIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble JJornueckue a1eicTBUA:

BBISBJISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE MNPU3HAKUM MaTEMaTUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY TMOHATUSMH, (QOPMYIHPOBATH
oTpeieTICHUs] TIOHSATHI, YCTAaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHUS JJI11 0000IICHNUS ¥ CPaBHEHUS, KPUTEPUH MMPOBOJUMOTO aHAIIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U  MNPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpUIIATEbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSAX, MpPEIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeJaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPIKICHUI
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboyiee MOAXOASAINMA ¢ y4€TOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBarebCKue 1eHCTBUSA:

UCIIOJIB30BaTh BOMNPOCHI KaK HCCIEIOBATEIIbCKAUM HHCTPYMEHT IO3HAHMS,
dbopMmynaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUHe,  Mpodsemy,



yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEIOBaHHIE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOrO 00BEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIIUTHI WH(GOPMAINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH HWH(POPMANUIO DPA3TUYHBIX BHIOB U
dbopm mpeacCTaBICHUS;

CTPYKTYPUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B pPa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpadUIECKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIIU o CaMOCTOSITEIIHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCaAJIbHbIE Y4eOHbIEe JeiCTBUS

OOmmenne:

BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBHUSIMU U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHUS MO XOAYy PEIICHHUS 3a7ayH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
mpoOJIeMBbl, pemaeMor 3aja4d, BHICKA3bIBaTh WJEH, HAICIICHHBIE HA ITOUCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
Jyajora, oOHapyKUBaTh Pa3Myue M CXOJICTBO MO3UIIMK, B KOPPEKTHOU (opme
dbopMyIIMpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4€TOM 3ajad
Mpe3eHTAIlMd U 0COOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeCTBHA
Camoopranusanms:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpIIAEMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOH 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHJMBHUIYaTbHOM
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOKO 4YacTh paldOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



CBOOOZHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

KIaccu(UIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHHUS  JIsS
KJ1IaccuUKaInH;

CBOOOJTHO  ONEPUPOBATH  TOHSITUSIMHU, CBSI3aHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

BBITIOJHSATh napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOHIAJAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

CBOOOJHO OMEPUPOBATH MOHATHAMHU: CUMMETpUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

CBOOOJITHO OMNEpUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBUS HAJl BEKTOPaMHU;

pemiarb 3aJadyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
pU PEIICHUH MAaTeMAaTHUYECKUX 3aJ]lay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpPAMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;
U3BJICKaTh, MNpPeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

NPUMEHSTh TIOJIyYEHHbIE 3HAaHMS HAa TMPAKTUKE: CpaBHUBATh U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IOMCKAa  pelIeHUusT MaTeMaTUdecKu  CcOpMyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca o0yyarouiuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM  [EpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T'€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosnokeHue npsmMbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHAUKyYISAPHOCTD NPSAMBIX U )5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYIIIBl U paccTOSHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIHs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHwHE, 0606II.IGHI:IG u 15 1
CUCTEeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwHE, 0606II.IGHI:IG u 17 )
CUCTEeMaTHu3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







