AHHOTanMs K pabdoyeii mporpamMMe Mo reOMeTPUH /I YUaIUXCs
10-11 knaccoB (yr/1y0/IeHHBIN YPOBEeHb)

1. HopmaTHBHbIe MpaBOBbIeé AOKYMEHTbI, HA OCHOBAHHMHU KOTOPBIX
pa3paboraHa paGouyas mporpaMma o MaTeMaTHKe.

Pabouast mporpamma yuebHOro Kypca «I'eoMeTpusi» Ha yriy0/IeHHOM ypOBHE
st obyuaronfuxcst 10—11 kymaccoB pas3paboraHa Ha ocHoBe PefepanbHOTO
rOCyZapCTBEHHOT'0 00pa30BaTe/IbHOTO CTaHZapTa cpefHero obiero obpa3oBaHMs, C
YUETOM COBPEMEHHBIX MUPOBBIX TpebOBaHUM, TIPebSAB/sIEMbIX K MaTeMaTUUeCKOMY
o0pa3oBaHMIO, W TPaJULIMKA POCCUHCKOTO oOpa3oBaHMs. Peanu3aijysi mporpaMMbl
obecmieuriBaeT OB/a/leHHE KIFOUEBBIMUA KOMITETEHIUSIMH, COCTABJISIFOIIMMUA OCHOBY
JJIsT CAMOPA3BUTHS 1 HeTIPepbIBHOTO 00pa30BaHus, 11€JI0CTHOCTh OOIIeKY/IbTYPHOTO,
JIMYHOCTHOT'O M TI03HaBATeIbHOT'O Pa3BUTHS JIMUHOCTH 00yUaroLUXCs

2. MecTto paboueidi mnporpaMMbl MO MaTeMaTHKe B

CTPYKType OCHOBHOW 0Opa3oBaTe/IbHOM NPOrpamMMbI
OCHOBHOT0 00111ero o0pa3oBaHusl.
Pabouass mporpamMma MO MaTeMaTHKe SIB/SIeTCS HEeOTheMJIEMOM YacCThbIO
copepkarenbHoro paszgena OOII COO c¢ BkimtoyeHweM B ripuioxeHue Ne 2
«Paboune mporpamMmbl TIpeIMeTOB, KYPCOB, BHEYPOUHOH /IeTeTbHOCTH.

3. O0mias TPyA0eMKOCTh paboyeil mporpaMMbI M0 MaTeMaTHKe.
Ha n3yueHue reometrpuu oTBOAUTCA 2 yaca B Hezento B 10 kiacce u 1 yac B

Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueOHbIX yaca.

4. CTpykTypa coiep)kXaHusi paboueil mporpaMmsbI M0 reOMeTPHH.
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBI€ TTOHATUS CTepeoMeTpuM. Touka, npsiMasi, TJIOCKOCTh, TIPOCTPAHCTBO.
[TonssTie 00  aAKCMOMATUYeCKOM  TIOCTPOEHWM  CTepeOMETPHH:  aKCHOMBI
CTEePEeOMETPUM U C/IeICTBUS U3 HUX.

B3aumMHoe pacriosiokeHue TIpsSIMBIX B TIPOCTPAHCTBE: TepeceKaroluecs,
napasuie/ibHble UM CKpelluBawIuecs mnpsMble. [IpyU3HakKu CKpeIMBaOIIMXCS
npsiMbIx. [lapanienbHOCTh MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: Tapaslie/ibHbie
TIpsiMble B TIPOCTPAHCTBe, TMapajie/lbHOCTh TPEX TPSIMbIX, Napaie/lbHOCTb MPSIMO
U T1ockoctu. [lapasnieibHoe M 1jeHTpajbHOe TPOEKTUpOBaHUe, H300pakeHUe
¢buryp. OCHOBHBIE CBOMCTBA Mapasijie/ibHOTO TTPOoeKTUPOoBaHUs. M306paxkeHue dhuryp
B Mapa//IeJIbHOM TPOEKLUU. YTJIbl C COHArpaB/IeHHbIMU CTOPOHAMH, YTOJ MEXIY
NpsSAMBIMA B OpocTpaHcTBe. [lapanienbHOCTh  TJIOCKOCTEW: — Tapasulie/ibHble
TJIOCKOCTH, CBOMCTBA Mapasule/ibHbIX TJIOCKOCTer. ITpocTeliiire nMpoCTpaHCTBEHHbIE
(GUrypsl Ha MJIOCKOCTU: TeTpas/p, Napasienenunes, TOCTpOeHre CeYeHUH.

[TeprieHAVKYISIPHOCTh TIPSIMOM U TIJIOCKOCTHU: MEPHEHAUKYJ/ISIPHbIE TPsSIMble B
TIPOCTPaHCTBe, TIPSIMbIe Mapasiie/ibHble U MeprieHJUKY/IsipHbIe K MJIOCKOCTH, MPU3HaK
TepreHAVKYJ/ISIPHOCTH TPSIMOM Y TIJIOCKOCTH, TeOpeMa O NPSIMOW MepreH UKy IsIpHOU
MJI0CKOCTA. OpTOoroHasbHOe TIpoeKTHpoBaHue. [leprieHAUKYSIP U HAK/JIOHHBIE:



pacCTosiHWe OT TOYKMU [0 TUIOCKOCTH, PAacCTOSSHUE OT TIPSIMOM [0 TUIOCKOCTH,
npoekiusi (Urypbl Ha IJIOCKOCTb. [leprneHAuKY/ISPHOCTh TIJIOCKOCTeN: MpU3HaK
NepIeHJUKYJIPHOCTH [JBYX IIJIOCKOCTeN. Teopema 0 Tpéx meprneHAuKYyJ/ispax.

YT/1BI B IPOCTPAHCTBe: Yro/ MeXXAy MPSAMOU U MJIOCKOCTBIO, IBYTPAHHBIN YT O,
JIMHEeWHBIA Yyroj [BYTPaHHOTO yrja. TpéXrpaHHbIM W MHOTOTPaHHbIE YTJIbIL.
CBoMCTBa MJIOCKUX YIJIOB MHOTOTPAHHOrO yrja. CBOMCTBA TJIOCKUX U [JBYTPAaHHBIX
YIJIOB TPEXTPAHHOTO yrJjia. TeopemMbl KOCUHYCOB M CUHYCOB J/Is1 TDEXTPAHHOTIO yTJia.

MHororpaHHuUKH

Buabl MHOrOrpaHHMKOB, pa3BEPTKAa MHOrOrpaHHMKA. [lpu3ma: n-yrosbHas
npu3Ma, TIpsiMasi ¥ HaKJIOHHAsi TIpU3Mbl, OOKOBasi U TIO/THasl TIOBEPXHOCTb TPH3MBI.
[Tapannenenunej, NpsIMOYTO/IbHBIN TapasieieNurnes; U ero CBorcTBa. Kparuaiiyve
MyTA Ha T[OBEPXHOCTW MHOrOrpaHHUKa. Teopema Owusepa. IIpocTpaHCTBeHHast
Teopema ITudaropa. ITupamuga: n-yronpHas nNUupaMuzia, MpaBU/bHAas U yCeUEHHas
nupamuel. CBolicTBa péGep W OOKOBBIX TpaHeM TIPaBWILHOM TMPaMU/bI.
[IpaBuibHBIE MHOTOTDAaHHWKM: TpaBW/IbHasg NpU3Ma M TpaBWIbHAasA NUPaMUZA,
TIpaBWIbHAsl TPEYTroJibHasl MUpaMua U TIPaBWIbHBIN TeTpaszp, Ky6. [IpencraBneHue
O MpaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa3/1p, A0AeKas/p U UKOCas3/p.

BbIunicsieHre 371leMeHTOB MHOTOTPaHHUKOB: pébpa, AuaroHanmu, yribl. [1nomags
OOKOBOM TIOBEPXHOCTH M TIOJTHOM TIOBEPXHOCTH TIPAMOM TIPU3MBI, IIJIOIA/b
OCHOBaHMM, TeopeMa 0 OOKOBOW TTOBEPXHOCTH MpsIMOI Mpu3Mbl. ITnoiazs 60KoBOM
TOBEPXHOCTM W TIOBEPXHOCTHM TIPaBWIbHOW NMpPaMU[bl, TeopeMa O IUIOMIaAu
yCeuéHHOM MMPaMU/BbI.

CummeTpusi B TIPOCTPAHCTBE.  JDJIeMEHTbl CUMMETPUM  TPAaBUJIbHBIX
MHOrOrpaHHUKOB. CHUMMeTpusi B T[PaBU/IbHOM MHOIOIDaHHHKE: CUMMETPUS
napasuiesienumnefia, CUMMETpPUSl TMPABU/IbHBIX TPU3M, CUMMETPHUSI TPaBUIbHOM
MAPaMU/IbI.

BekTopbI 1 KOOPANHATHI B NPOCTPAaHCTBe

[ToHATUS: BEKTOpP B IIPOCTPAHCTBE, HYJE€BOM BEKTOpP, [JIMHA HEHYJeBOro
BEKTOpa, BEKTOPbl KOJIJIMHeapHble, COHAMpaB/ie€HHble W  MPOTUBOMOJIOXHO
HarpaBJ/ieHHbIe BEKTOPbI. PaBeHCTBO BEKTOPOB. [leHCTBUS C BEKTOPaMU: CJIOJKEeHUe U
BbIYMTaHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YMCJIO0.
CBorcTBa CnoXeHHs BeKTOpoB. CBOMCTBA YMHOXXEHHUSI BeKTOpa Ha uucio. [lonsitre
KOMIlIaHapHble BeKTOpbl. [IpU3HAaK KOMIIJIaHApHOCTHM TPEX BeKTOpPOB. I[IpaBusio
napasienenunesa. Teopema O pas/iO)KeHWW BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTOpam. [IpsiMoyrosibHasi chcTemMa KOOpDAWMHAT B MpPOCTpaHCTBe. KOOpAWHATHI
BekTOpa. CBsA3b MeXJy KOOpJWHATaMU BEKTOpa M KOODAWHATaMU TOYeK. YTOJI
MeXxay BekTopaMu. CKansipHOe TIpOor3Be/ieHre BEKTOPOB.

11 K/TACC

Tena BpalueHus

ITonsTug: HU/IMHAPpHU4YeCKast ITOBEPXHOCTb, KOHHNUeCKasd IMOBEPXHOCTb,
cepuueckass TIOBepXHOCTb, oOOpasywomiye moBepxHocTell. Tesa  BpalljeHus:
L[UUHAD, KOHYC, YCeuéHHbIN KOHYC, cdepa, 11ap. B3auMHoe pacrionoxeHue cdepbl
M TIJIOCKOCTH, KacaTe/ibHasi TIJIOCKOCTh K cdepe. V300paxkeHWe Tes BpailleHHsI Ha



nockocTy. Pa3BépTKa 1unuHApa U Konyca. CummeTpusi cdepsl U 111apa.

O6béM. OcHoBHbIe cBoiicTBa 00BEMOB Teln. Teopema 00 00BéMe
NIPSIMOYTOJILHOTO  TTapasijiesieniiriefia ¥ CreAcTBAs u3 Heé. OO0BEM mTipsAMol U
HaK/IOHHOM TpW3Mbl, LIWIMHAPA, TUpaMUbl U KoHyca. O0BEM I1apa U 111apOBOTO
cerMeHTa.

KomOWHaliy Tei BpallleHWss YW MHOTOTPAaHHUKOB. [Ipw3Ma, BmMcaHHas B
L[UIAHJD, OTIMCAHHAsE OKOJIO IWIKMHApPA. [Tepeceuedne cepr U 11apa € TVIOCKOCThIO.
Kacanue 11apa u cdepbl T10CKOCThIO. [ToHATHE MHOTOTpaHHUKA, OTMCAHHOTO OKOJI0
cdepsl, chephbl, BIMCAHHONW B MHOTOTPAaHHUK W/TU TeJIO BPallleHUs.

[Tnoijab TIOBEPXHOCTH LWIMHAPA, KOHycCa, ToljaZb chepbl U €€ uvacTel.
[Tomobue B mnpoctpaHcTBe. OTHOIIEHHWE OOBEMOB, TUIOMIAZEN TIOBEPXHOCTeM
noso6HeIX ¢uryp. I[Ipeobpa3oBanue r1omo0usi, romoteTtus. PellleHre 3ajau Ha
TIJIOCKOCTH C UCTI0/Ib30BaHHWEM CTePeoMeTPHUUeCKHUX MeTO/IOB.

[TocTpoeHue ceueHHii MHOTOTPDAaHHUKOB M Tes BpallleHUs: CeueHusl LJUIUH/pa
(mapannensHO W TIEPIIEHAMKYJISAPHO OCHM), CeueHMs] KOHyca (mapasuie/ibHble
OCHOBaAHUIO U TIPOXOZSIle uepe3 BepIlMHY), CeueHHs 11apa, MeTOZbl MOCTPOeHUs
CeueHU: MeTOJi C/efioB, MeTO/I BHYTPeHHero MpoeKTHPOBaHUs, MeTO/] repeHoca
CeKyILer MJIOCKOCTH.

BeKTOpbI M KOOPJUHATHI B IPOCTPAaHCTBE

BekTops! B ripocTpaHcTBe. Oniepaluu HaJ BeKTopaMu. BeKTOpHOe yMHOKeHue
BekTOpOB. CBOMCTBA BEKTOPHOT'O YMHOKeHHs1. [IpsiMmoyrosibHas cucteMa KOOpAUHAT
B TMpocTpaHcTBe. KoopauHaThl BeKTOpa. Pa3jokeHune BekTopa T0 0a3ucy.
KoopanHaTHO-BEKTOPHBIM MeTO/] TIPU PellleHuH TeOMeTpUUYeCcKrX 3a/au.

JBHKeHMs B IPOCTPAaHCTBe

NBrxeHust mpoctpadcTBa. OrobpakeHus. [IBW>KeHUWs W PaABEHCTBO (UTYP.
OOmume CBOMCTBA [IBWKeHMH. Buabl [BWKEHHWM: Tapasijie/bHbI  IepPeHoc,
I[eHTpa/bHasi CUMMeTpPHs, 3epKajbHasi CUMMETDHS, TOBOPOT BOKDYT TIPSIMOM.
[Tpeo6pa3oBanus rogobus. [Ipsimas u chepa Iiiepa.

5. IlpumeHsiembie oOpa3oBaTe/IbHbIe TEXHO/JIOTHH, B TOM YHC/Ie
HCIO0/Ib30BaHUe 3/IEKTPOHHOI0 OOyUeHHs W JUCTAHI[HOHHBIX
o0pa3oBaTe/TbHBIX TEXHOJIOTHIA.

B xozme peanu3aiuu TIPUMEHSIIOTCS Crefyoire oOpa3oBaTesbHbIe
TeXHOJIOTMM: TeXHOJIOTUs TIpo0/ieMHOr0 00yueHHsi, B TOM YHC/ie TIPOOIEMHOTO
9KCIIePHMEHTa, MeTO/ TPOEKTOB, WHTerpaLys MeTaripeMeTHbIX,
MeJKIIpeMeTHbIX CBsi3eM, WCI0/b30BaHre MH(OPMAalMOHHO-KOMMYHUKATUBHbBIX
TeXHOJIOTUM, TeXHOJIOTUH Pa3HOYPOBHEBOI'O U UT'POBOI'0 00yUeHUsl.

Kcrnonb3oBaHre AMCTAHIIMOHHBIX  00pa3oBaTeNbHBIX  TEXHOIOTHH
TUIAHUPYeTCA TIPU YCIOBUM Haivuus yvamxca ¢ OB3 B COOTBETCTBUU C
MpUKa3oM Ha 0OyueHuUe 10 JJaHHOW TeXHOJIOTHH.

6. IInaHupyembie pe3yJabTaThbl OCBOEHHSI MNPOrpPpaMMbl y4eOHOTO

Kypca «ajiredpa» Ha ypoBHe 0CHOBHOTI'0 00111ero o6pa3oBaHusl.



JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHE:

c(hopMHUPOBAHHOCTh TPaXK/IAaHCKOM TO3WIMK 00yYaroIierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO uUjieHa POCCUMCKOT0 OO0IIeCcTBa, Mpe/CTaB/eHne 0 MaTeMaTHUeCKHUX
OCHOBax (YHKIJMOHUDOBAHUSI Ppa3/UUHbIX CTPYKTYp, SIBJIEHWUW, MpOLeAYyP
rpak/laHCKoro ob1ijecTBa (BbIOOPHI, OTIPOCHI U APYTOe), YMeHHe B3aUMOZeiCTBOBATh
C COLMa/IbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU 1 Ha3HaUeHHEM;

2) naTpuoTHYeCKOe BOCIUTaHHe:

c(hOpMHUPOBAaHHOCTb POCCUMCKOW TPaKJaHCKOU HE€HTUYHOCTH, YBa)KEHUSI K
MPOLIJIOMY Y HACTOSILIEMY DPOCCHKWCKOM MaTeMaTHMKH, L|€HHOCTHOEe OTHOIIeHue K
JIOCTYPKEHUSIM POCCUMCKHMX MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOMW IIKOJIbI,
WCIO/b30BaHMe 3TUX [IOCT)KEHUM B JIpYyTMX HayKaX, TeXHOJOrusX, cdepax
9KOHOMHUKUY;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHWe [IyXOBHBbIX LIEHHOCTeM POCCUHCKOro Hapoja, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO TOBe/eHUs, CBSI3aHHOTO C TPaKTUYeCKUM
NpUMEHeHUeM JOCTYXKEHUN HAayKU U [1eTeIbHOCTbI0 YUYEHOTO, 0CO3HAHUE JIMUHOTO
BKJIaZla B IOCTPOEHWe YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYeCKOe BOCIIUTAHME:

3CTETUUYECKOe OTHOIleHWe K MWPY, BK/OUas 3CTeTUKYy MaTeMaThueCKUx
3aKOHOMEpPHOCTel, 00BeKTOB, 3a/iay, pelleHuid, PacCy>KIeHHH, BOCIIPUMMUHBOCTE K
MaTeMaTUYeCKUM aclieKTaM Pa3/IMYHbIX BUOB UCKYCCTBa;

5) ¢usnueckoe BocnuTaHue:

c(hOpMHUPOBAaHHOCTb YMeHUs TIPUMEHSITh MaTeMaTHUeCK1e 3HaHUs B UHTepecax
3/10pOBOr0 M 0Oe30rmacHOro oOpa3a KWU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3/I0POBBIO (37I0pPOBOE TMHTaHWe, COATAHCUPOBAHHBLIM PEXHUM 3aHATUM U OT/[bIXa,
perynsipHas (u3nueckass aKTUBHOCTb), (hHU3MUeCKOe COBepIIeHCTBOBaHUE MpU
3aHSITUSAX CTIOPTUBHO-03/]OPOBUTEILHOM esiTeTbHOCThIO;

6) TpyAoBOe BocliUTaHUeE:

TOTOBHOCTb K TpPYZAy, OCO3HaHWe I1[eHHOCTH TpyAomo0us, WHTepec K
pa3MuHbIM cepaM NpodecCUOHATBEHOU AesiTeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKON
1 eé TIPWIOXKeHUsIMH, YMeHHe COBepIllaTh 0CO3HaHHBIN BbIOOp Oyayiieii npodeccuu
W peasii30BbIBaTh COOCTBEHHbIE YKM3HEHHBIE T/IaHbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUueCKOMy 00pa30BaHHIO0 U caMOOOpa30BaHUIO Ha TIPOTSDKEHUN BCeH JKU3HH,
TOTOBHOCTh K AaKTMBHOMY yYyaCTHUIO B  pelLleHMHd TPAKTUYeCKHWx 3afau
MaTeMaTUUeCKOlW HarpaB/ieHHOCTH;

7) 3KoJ/I0rTUYecKoe BOCITUTAHME:

chOpMUPOBAHHOCTh ~ 9KOJIOTUUECKOW  KY/bTYphbl, TOHUMaHUe  BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX TIPOLIeCCOB Ha COCTOSIHME TIPUPOAHOW Y COLIMA/IbHOM
cpejibl, OCO3HaHUe TJI0OA/TLHOTO XapaKTepa 3KOJIOTMUecKuX TpobsieM, opueHTaIus
Ha TIpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM /i pelleHus 3ajad B o0mactu
OKpY>Karollleld Cpefbl, TIAHUPDOBaHME TIOCTYNKOB M OLEHKM WX BO3MOXXHBIX
MOC/IeICTBUH /11 OKPY>KaroLLler Cpefibl;



8) neHHOCTH HAyUYHOT0 MO3HAHMSA:

chOpMUPOBAHHOCTL MHPOBO33pE€HUsl, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U 0OIIIeCTBEHHOM MTPAKTHKH, TIOHUMaHUe MaTeMaThudeCKOu
HayKH Kak c(epbl uesoBeuecKou AesiTe/IbHOCTH, 9TaroB €€ pa3BUTUSl U 3HAUMMOCTH
J7Is1 pa3BUTHS LIUBUIM3Al[MH, OB/a/leHHe SI3bIKOM MaTeMaTHKU U MaTeMaTUueCKOu
Ky/JbTYpPOU Kak CpeJiCTBOM MO3HaHUsI MHpa, TOTOBHOCTb OCYILIeCTBJISATh MPOEKTHYIO
Y UCC/Ie/I0BaTeIbCKY0 J1eATe/TbHOCTh UHAUBUAYAIbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JefiCTBHS

Ba3oBble jlorHYecKue AeiCTBHS:

BLISIB/ISITH U XapaKTepU30BaTh CYI[eCTBeHHble TPU3HAKKM MaTeMaTHYecKuX
00BeKTOB, MOHATUM, OTHOIIIEHUM MeXXAy MOHATUSIMH, (hOPMY/IMPOBATh OMpe/iefleHust
TIOHSITUH, yCTaHaB/IMBAaTh CYIllleCTBeHHbIN MpU3HaK KiaccudUKal[iy, OCHOBAHUS JIJist
0000111eHMs ¥ CpaBHEHHs, KPUTePHH MPOBOAMMOr0 aHa/IN3a;

BOCTIpUHUMATh,  ¢GOpMy/JMpoBaTb U Mpeobpa3oBbIBaTb  CYKAEHUS:
yTBEPAUTE/IbHbIE U OTpUIlaTe/bHbIe, e IMHUYHbIE, UaCTHbIE U 00II1e, YCIOBHbIE;

BBLISIBJIITh MaTeMaTHUeCcKre 3aKOHOMePHOCTHU, B3aUMOCBSI3U U IPOTUBOPEUUs B
dakTax, AaHHBIX, HAOMIOJEHUSX W YTBEPXKIEHHUSX, TIpejjlaraTh KPUTEPUM [IIs
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUN;

Jenatb BbIBOZIbI C HCIIOMb30BaHWEM 3aKOHOB JIOTMKH, [Ie[lyKTUBHBIX U
WH/JYKTUBHBIX YMO3aK/IFOUeHUM, yMO3aK/IF0UeHU 110 aHa/I0TuH;

TIPOBO/IUTH CAMOCTOSITE/THHO /I0Ka3aTelhCTBAa MaTeMaTHUeCKUX yTBepKIAeHUM
(MpsiMble ¥ OT MPOTHMBHOTO), BhICTPaUBaTh apryMeHTal[{I0, TIPUBOUThL TIPUMephI U
KOHTPIpUMepbl, 000CHOBBIBaTb COOCTBEHHBIE CYKIE€HUS U BLIBO/IbI;

BbIOMpaTh CrocoO pelieHUs ydeOHOM 3a7iaur  (CpaBHWBATh HECKOIBKO
BapUAHTOB pellleHus], BbIOMpaTh Harbosiee TIOAXOAIINN C YUETOM CaMOCTOSITETbHO
BbI/le/IeHHbIX KPUTEPUEB).

Ba3oBble ucc/iejoBaTe/IbCKUe JeiCTBHs:

WCII0/Ib30BaTh BOIPOCHI KakK MCC/Ie/oBaTeTbCKU UHCTPYMEHT TO3HaHUS,
dbopMyvpoBaTh  BOMpOCH],  (UKCUpYIOIKe  TIPOTHBOpedue,  mpobiemy,
yCTaHaB/IMBaTh HMCKOMOe W JaHHOe, (OpMHUDOBaTh TMIIOTEe3y, apryMeHTHPOBAaThb
CBOIO TIO3UIIUI0, MHEHHUE;

TIPOBO/IUTh CaMOCTOSITE/IbHO CIJIaHWPOBAHHBIA 3KCMIEPUMEHT, MCCiie/joBaHue
10 YCTAaHOBJEHUIO 0COOeHHOCTel MaTeMaTHUeCKOTO 00BeKTa, siB/IeHHs, MpoIiecca,
BBISIBJIEHUIO 3aBUCUMOCTeN MeXXly 00beKTaMU, SIBJIEHUSIMH, TTPolieccaMu;

camMoCTosATebHO (opMy/MpoBaTh 000011leHUsT ¥ BBIBOZIbI 0 pe3y/abTaTaM
MPOBEeIEHHOTO  HAOJIIOJIeHUsl,  MCC/IeIoBaHUs],  OLIeHHWBaTh  /IOCTOBEPHOCTHb
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOJKHOE pa3BUTHe TIpollecca, a TaKXke BBIJBUTATh
TIPe/INO/I0}KeHHs O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISB/IATh JeUI[UThl WHGOPMAIUY, JaHHBIX, HEOOXOAUMBIX /i OTBETa Ha



BOITPOC U /I/Isl pellieHus1 3a/lauu;

BbIOMpaTh MH(OPMAIMIO0 W3 WCTOUYHHWKOB pa3/MUHbIX TUIIOB, aHA/IM3UPOBATh,
CUCTEeMaTH3UPOBaTh U MHTEPIIPeTUPOBaTh MH(MOPMALIMIO Pa3/IMUHBIX BUAOB U (HopM
Tipe/|CTaB/IeHUS];

CTPYKTYpUpOBaTh WH(MOPMaIUio, TMpeACTaBIsATh €€ B pa3IuuHbIX GhopMmax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHHBAaTh HaZIE>KHOCTh vHbOopMaLuu 1o CaMOCTOSITE/TEHO
chopMy/IPOBaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIE Yue0HbIe AeHCTBUS

Oo1eHue:

BOCIIPUHMMATh ¥ (DOPMY/IMPOBATL CY>KAEHHsS B COOTBETCTBUM C YCIOBUSMHU U
1[eJIIMU OOITeHusI, ICHO, TOUYHO, TPAMOTHO BbIPa)XXaThb CBOIO TOUKY 3PEHMS B YCTHBIX
W THUCbMEHHBIX TEeKCTaX, /[laBaTh TIOSICHEHWS 10 XOJYy peIleHus 3a/jauy,
KOMMEHTHPOBATh MOJ/yUeHHBIN pe3y/bTarT;

B X0[e 00CY)X[IeHHs 3a[aBaTb BOIPOCHI II0 CYII[ECTBY OOCY»KJAeMOM TeMsl,
npo0J/ieMbl, pelliaeMoi 3a/laut, BEICKA3bIBATh H7IeH, HalleJIeHHbIe Ha TIOMCK PelleHus],
COTOCTAaB/ISTb CBOM CYXKIEHUS C CY)XXIEHUSIMHM J[PYIMX YYaCTHUKOB /[Majora,
oOHapy)KuUBaTh pa3Idule W CXOJACTBO TIO3WIMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh Pa3HOI/IACHS, CBOU BO3PaXKEeHUS;

Npe/ICTaB/IsATh Pe3y/IbTaThl peIlleHus 3aJaud, SKCIIepUMeHTa, WMCC/Ie[0BaHus,
MPOEKTa, CaMOCTOSTEJIbHO BBIOMpaTh (opMaT BBICTYIVIEHHSI C YYETOM 3ajau
Tpe3eHTaIy ¥ 0COOeHHOCTeH ayJUTOPUH.

Pery/iAaTHBHBbIe YHUBepCca/ibHbIE yueOHbIe AeliCTBUA

Camoopranusanus:

COCTaB/IATh IJIaH, alTOPUTM PpeIlleHHs 3a/lauM, BLIOWpaTh CITIOCO0 perieHus C
YUETOM UMEFOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MO>KHOCTeM, apryMeHTHUPOBaTh U
KOPPEeKTUPOBATh BapUAHTHI PellieHrH C yUéTOM HOBOW MH(OPMAaLIUH.

CaMOKOHTPO/Ib, SMOIMOHA/IbHBIA HHTE/JIeKT:

BJIa/leTh HAaBbIKAMU TT03HABaTe/bHOW pe)yieKCUU KaK 0CO3HAHUS COBepIIaeMbIX
JEeNCTBUM W MBIC/UTE/bHBIX TPOIIECCOB, WX pe3y/bTaTOB, B/aZieTh CIIOCObOaMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpOLiecca U pe3yJibTara pelleHds MaTeMaTU4YeCKOu
3a/1auy;

TpeJBU/IeTb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTH TPU PelleHUH 3ajjaui,
BHOCHUTb KODPEKTUBBI B [leATeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/NIbCTB, AAHHBIX,
HaliIeHHbIX OLLIMOOK, BbISIBIEHHBIX TPYJHOCTEH;

OlleHMBaTh COOTBETCTBHE pe3yJbTaTa 1ie/id U YCIOBUSIM, OOBSCHATh MPUUKHBI
JOCTYDKEHHUS] WM He[OCTW)KEHUsI pe3ybTaToOB [eATelbHOCTH, HaXOWTh OIIHUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OITBITY .

CoBMecTHas ieATeIbHOCTh:

MOHMMAaTh W WCIMOJIb30BaTh MPEeUMYIlleCTBa KOMaHJHOM W WHAWBHU/yaTbHOMU
paboThI TIpU pellieHry yueOHbBIX 3a/iau, MPUHUMATh 11eJIb COBMECTHOM iesiTe/TbHOCTH,
TJIaHUPOBAaTh OpTraHM3allMI0 COBMECTHOM paboThl, pacrpezensTh BUIbI paborT,



JIOTOBApHBaThCsA, OOCYKZATh IIPOLleCC W pe3yJsbTaT paboThl, 0000IaTh MHEHUS
HECKOIbKUX JTFO/Iel;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (06CyXmeHHs, 0OMeH MHEHUH,
«MO3TOBbI€ IITYPMbI» W UHbIE), BLIMOMHATH CBOIO YaCTh PabOThl U KOOPAUHUPOBATh
CBOM JIEMCTBUS C JPYTHMH UJeHaM{ KOMaH/Ibl, OI[eHMBaTh KAUeCTBO CBOEro BK/a/ja B
oOmmii  TPOAYKT 10  KpUTepusM,  CHOPMYyIMpPOBaHHBIM  yUaCTHUKaAMU
B3aUMOJEHNCTBUSI.

INPEJIMETHBIE PE3YJ/IbTATDBI

K kon1y 10 K1acca o6ydarouiicss HayunTcs:

e (BOOOAHO OMEpPUpPOBaTh OCHOBHBIMK TOHSATHUSMU CTEPEOMETPUN  TIpU
pellleHnH 3a/iau Y IIPOBeleHN MaTeMaTUueCKUX PacCy K eHu;

e TIIPUMEHSATb aKCUOMbI CTepeOMeTpUU U CJIeJCTBUS W3 HUX MPU pelleHUUn
reoMeTpu4ecKux 3azad;

e K/JacCM(ULIMPOBATh B3aMMHOE pacloJIO’KeHHe TIPSIMbIX B IIPOCTPAHCTBE,
IIJIOCKOCTEH B IPOCTPaHCTBe, NPSIMBIX U IIJIOCKOCTeU B IIPOCTPAHCTBE;

e (BOOOJHO oOmMepupoBaTh TOHATHSMH, CB3aHHBIMU C yIJaMU B
MIPOCTPAHCTBE: MeXAY MNpsAMbIMA B TPOCTPAHCTBE, MeXAY TNPIMOU U
IIJIOCKOCTHIO;

e cB0OO/IHO OMEpUPOBATh MOHATHSMU, CBSI3aHHBIMU C MHOTOTDaHHUKAMUY;

e (BOOOJHO pacro3HaBaTb OCHOBHbIE BH/IbI MHOTOTDAaHHUKOB (TpHU3Ma,
TMpaMK/ia, PSIMOYTOJIbHBIN Tlapasuiesienurnes, Ky0);

e KjJacCU(PULIMPOBAaTH  MHOTOTPAaHHUWKM,  BbIOMpasi ~ OCHOBaHUS  [iIs
K/1accudburKalyu;

e (BOOOJHO  oOmepupoBaTh  TMOHSATUSIMM,  CBSI3aHHBIMU C  CeueHHeM
MHOI'OTPaHHUKOB I1JIOCKOCTBIO;

 BBIMOJHSATh rapasienbHoe, L[eHTpa/IbHOe U OpTOrOHa/bHOE
MIpOeKTHpOBaHUe (UTYDP Ha TMJIOCKOCTh, BBITIONHATE U300pakeHus1 PUryp Ha
TIJIOCKOCTH;

e CTPOWUTH CeueHHsT MHOTOTPAHHUKOB Pa3/MUHLIMA METO/[aMH, BBITIO/IHSTh
(BBIHOCHBIE) TUIOCKHE YepTeXXW U3 PUCYHKOB TPOCTHIX OOBEMHBIX GHUTYD:
BU/| CBEPXY, COOKY, CHHU3Y;

e  BBIUMCJIATH IIOI[A/IK [TOBEPXHOCTEM MHOTOT'PaHHUKOB (ITpU3Ma, MUpaMuzia),
reoMeTpUUeCKHX Tesl C IpUMeHeHreM (hopMyT;

e CBOOO/JIHO OIMEpPUPOBATh TMOHATHUSIMH: CUMMETPHSI B TIPOCTPAHCTBE, L[€HT,
0Cb | IIJIOCKOCTb CHMMETPHH, 1[eHTP, OCh U TVIOCKOCTh CUMMETPUH (DUTYPBI;

e CBOOOJHO ONEpHUPOBATh IIOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpZIMHAaTaM B TIPOCTPAHCTBE;

 BBITIOJIHATD JAE€HCTBUS HaJl BEKTOPAMU;

e pewlaTh 3aJaud Ha JO0Ka3aTeJbCTBO MaTeMaTUYeCKUX OTHOIIEHUH U
HaXOXK/IeHHe TeOMeTPUUECKHUX BEeJIMUMH, TIPUMEHsIST U3BeCTHBIE METO/IbI TIPU
pellleHUM MaTeMaTHUUeCKUX 3a/lad TIOBBIIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;



e TMpPUMEHSTb TMPOCTeWlllMe TMpOorpaMMHble CpeACTBA U  3JIEKTPOHHO-
KOMMYHUKAaL|MOHHbIE CUCTEMBI [TPY PelLlleHUH CTepeoMeTpUYeCKUX 3a/ay;

e U3BJIeKaTh, IpeoOpa30BbIBaTh M HWHTEPIPETHUPOBaTh WH(OPMAIMIO O
MPOCTPAHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, MpeACcTaBIeHHYIO Ha
yepTeKax U pUCyHKaXx;

e TMpPUMEHSTb TMOJydYeHHble 3HaHWA Ha IIpakTHKe: CpaBHUBaTb M
aHa/IU3MpOBaTh peasibHble CUTyallid, MPUMEHSTh W3y4yeHHble TIOHSTUS B
rpoliecce  TMOMCKAa  pelleHusi  MaTreMaThUuecku  C(OpMyIMpPOBaHHOM
npobsieMbl, MOZE/NMPOBaTh peajibHble CUTyallUd Ha s3blKe TeOMeTpUH,
VICCIe/loBaTh TOCTPOEHHble MOJeIM C UCIO/b30BaHUEM T'eOMeTPUYEeCKHX
TIOHSATUM W TeopeM, arirapata anreOpbl, pelllaTh TMPaKTUUYeCKHe 3a/aud,
CBsI3aHHbIE C HAXOXK/JEeHUEeM reOMeTPUUYECKHX BeTUUWH;

e UMeTh Mpe/CTaBieHHs1 00 OCHOBHBIX 3TariaX pPa3BUTUsS T'eOMETPUM Kak
COCTaBHOU yacTu GhyHAaMeHTa pa3BUTHS TeXHOIOTHH.

K kon1yy 11 Kacca o0yuaroiuiics Hay9uTCs:

e CBOOOJHO OIEpUPOBaTh TMOHSATUSIMH, CBSI3AHHBIMM C LIWJIMHAPUYECKOH,
KOHMUECKOW ¥ cgepruueckoil TIOBepXHOCTSMH, OOBSICHATH CIIOCOOBI
TIOJTyYeHUS;

e OlepypoBaTh MOHATUSIMH, CBSI3aHHBIMU C TejlaMU BpallleHUs: L[UIUHADPOM,
KOHYCOM, c(epoli U 111apowM;

e pacrio3HaBaTh Tejia BpailleHus (LUIUHAP, KOHYC, cdepa U 1m1ap) U 00bSICHATh
Crioco0bl TIOTyYeHust TeJl BpalleHusl;

e KaccuULMPOBaTh B3aUMHOEe pacrioyioXkeHue cdepbl U MJI0CKOCTY;

e BBIUMC/ATHL BEIUUYMHBI 3/1EMEHTOB MHOTOTDAaHHUKOB W Tel BpallleHus,
00BbEMBI M TIIOIIAJW TIOBEPXHOCTeH MHOTOTPAaHHUKOB W Tejl BpallleHus,
reoMeTpUUYeCcKUX Tes C IpuMeHeHreM (HopMyi;

e CBOOOJHO OIEPUPOBATH TIOHATUSIMM, CBSI3aHHBIMM C KOMOWHALIUSAMU TeJsl
BpallleHus] ¥ MHOTOrPaHHUKOB: MHOTOTDAaHHUK, BIMCaHHbIA B cdepy u
OMUCAaHHBIA OKOMO cepsbl, cdepa, BMUCAHHAs B MHOTOTPaHHUK WIHA TeJIO
BpalleHus;

e BBIUMCJIATH COOTHOIIIEHUS] MeXAY TUIOL[aZsiMKU TTOBepXHOCTel U 06béMamMu
110ZI0OHBIX TeT;

e u300pakaThb U3ydaeMble (QUrypbl, BbBINOJHATh (BBIHOCHBIE) TUIOCKHE
YyepTe)Ku U3 PUCYHKOB TIPOCThIX OOBEMHBIX (UTYD: BUJ CBepxXy, COOKY,
CHU3Y, CTPOUTh CeUeHUsI TeJl BpalleHus;

e U3BJIeKaTb, HWHTEPIPETUPOBaThL U TIpeoOpa3oBbiBaTh UH(OPMALIUIO O
MPOCTPAaHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, MpeACcTaBIeHHYI0 Ha
yepTekax U pUCyHKaXx;

e CBOOO/IHO OTIEpPHUPOBATH MTOHATHEM BEKTOD B IPOCTPAHCTRE;

 BBIMNOJIHATH OMEPALIUU HaJl BEKTOPaMU;

e 3aJaBaTh [JIOCKOCTh YPaBHEHHEM B [IeKAPTOBOU CUCTeMe KOOPAUHAT;



e pellaTh reOMeTpUUYeCKHe 3aJaul Ha BbIUMC/IEHUE YIJIOB MeX/y MPSIMbIMU U
TJIOCKOCTSIMM, BBIYMC/IEHWE PACCTOSTHUM OT TOYKHU 10 TIJIOCKOCTH, B LIEJI0OM,
Ha IpUMeHeHue BeKTOPHO-KOOPAUHATHOTO MeTO/Ia MPH PelleHn!;

e (BOOOJHO oOMepyUpoBaThb TMOHATUSIMM, CBS3aHHBIMHU C [IBIDKEHUEM B
TIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBMKEHU;

e BBINIOJIHATL W300pPa)K€HUSI MHOTOTDAHHWUKOB W Tel BpallleHHs TpHU
rapayie/;ilbHOM  TepeHoce,  LieHTpalbHOW  CHMMETPUW,  3epKa/JbHOU
CUMMEeTPHH, NPU TIOBOPOTE BOKPYT TMPSIMOM, TIpeoOpa3oBaHus 1000w

e CTPOUTH CeueHWs] MHOTOIPAaHHUKOB U Tes BpAllleHUs: CeueHUsl L[WIMHpa
(mapasuiesibHO U TEepIeHJMKY/ISPHO OCH), CeueHHs KOHyca (Mapasulie/bHble
OCHOBAHUIO U MPOXO/SIIMe uepe3 BepIInHY), CeueHUs 111apa;

* WCMO0JIb30BaThb METOJbl TOCTPOEHHsI CEeUeHWH: MeTOJ CJeioB, MeTOJ
BHYTPEHHEero MpPOeKTUPOBaHUsI, METO/] IepeHoca CeKyIlleu MI0CKOCTH;

e JIOKa3bIBaTb reOMETPUYECKHEe YTBEP K/ eHNS;

e TMpPUMEHSTb reoMeTpuueckue GakThbl [Jis pelleHusi CTepeoMeTpUYeCcKUxX
33/lau, MpeAIoJararoluX HeCKOJbKO IIaroB peLieHusi, eC/Id YCIOBUS
TIpMMeHeHUsI 3a/laHbl B SIBHOW U HeSIBHOU (hopMe;

e pemaTh 3a/aud Ha [I0Ka3aTeJbCTBO MaTeMaTMUYeCKUX OTHOLIEHUW U
HaxoKJeHue reOMeTpUYeCKUX BeJUUrH;

e TMPUMEHSITb TPOrpaMMHbIE CpPeJCTBA M 3J€KTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTeMbI TIPU PellleHUH CTepeoMeTPUUYeCKUX 3a/iay;

e TIPUMEHSITh MOJIyYeHHbIe 3HAaHUSI Ha MPAKTHKe: CPABHMBATh, aHA/IM3UPOBATh
Y OLeHWMBaThb peajibHble CHUTyallud, TIPUMEHSITb W3yueHHble TIOHSITHS,
TeOpeMbl, CBOMCTBAa B TIpOLlecCeé TOWCKa peLleHus MaTeMaTH4eCKu
cchopMy/IPOBaHHOM TPO0JIEMbI, MOJIEJTUPOBATL peajibHble CHUTyallud Ha
SI3bIKe TeOMEeTPUM, UCC/Ie[0BaTh MOCTPOEHHbIE MOJEIU C UCMO0JIb30BAHUEM
reoMeTpUYeCKUX TIOHATUA U TeopeM, ammapara anrebpel, periaThb
NpakTUYeCKHWe 3alaud, CBsI3aHHble C HAXOXJEHUeM TI'eOMeTPUUYEeCKHUX
BeJINUKH;

HUMeTh TIpe/[CTaB/eHuss 00 OCHOBHBIX 3Tarax pa3BUTHUS T'eOMETPUU KaK COCTaBHOMU

YyacTu PyHjaMeHTa.

7. DoOpMBI TEKyIlero KOHTPOJIsl yCIieBaeMOCTH y4YalluXxcCs.

[Tpu peanuszaiui pabouyeii TMporpaMMbl 10 anrebpe TPUMEHSIOTCS
ciienyroiye (GopMbl TeKyIlero KOHTPOJIS yCrieBaeMOCTH: (DpOHTaIbHBIA OMpOC,
WHJWBY/lyalbHas paboTa y [JOCKW, WHAMBHAya/ibHas paboTa IO KapTOYKaM,
middepeHIIMpOBaHHAss ~ caMOCTosITe/ibHass ~ pabora,  AuddepeHIMpoBaHHas
ripoBepoyHasi paboTa, MaTeMaTUYeCKuii AUKTAHT, TECTOBBIM KOHTPO/Ib U [Ip
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