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ITOSACHUTEJ/IbHASA 3AIITNCKA

Pabouasi porpamma yuebHOro Kypca «['eomeTpusi» 0a30BOro ypOBHSI [ijIsI
obyuatoriuxcss 10 —11 kmaccoB pa3paboraHa Ha oOcHoBe @ezepasibHOTO
roCyZlapCTBEHHOT0 00pa30BaTe/IbHOIO CTaHZapTa CpeAHero o0Iero oopa3oBaHus,
C yYéTOM COBDEMEHHBIX MHPOBBIX TpeOOBaHUWM, TMPeIbSBIAEMBIX K
MaTeMaTHUeCKOMy 0O0Opa30BaHMIO, W TPAJUI[MH POCCHUUCKOTO 00pa30BaHUSI.
Peanu3ariysi mporpaMMbl o0ecTieurBaeT OBJaZieHHe K/TFOUeBBLIMH KOMITETEHIUSIMH,
COCTABJISIIOLIMMHM OCHOBY /I/I1 CaMOpa3BUTHS U HeIpepbhIBHOTO 00Opa3oBaHus,
1[&/IOCTHOCTb  OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W II03HABaTeJbHOTO Da3BUTHUS
JTMYHOCTH 00YYaroLUXCS.

IOE/IN N3YUEHUA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOro Kypca TreOMeTpUM Ha YPOBHe cpeAHero o0iiero
obOpa3oBaHMs 00yC/IOB/IeEHA TTPAKTHUECKOH 3HAUMMOCTBIO MeTarpeIMeTHBIX U
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs TeOMEeTpPUM B HarpaB/IeHHUW JIMUHOCTHOTO
pa3BuTHSl 0O0yuarouxcsi, (popMupoBaHus (QYHKIMOHA/JILHOM MaTeMaTHUeCKOn
I'PaMOTHOCTH, U3yUeHHs IPYTUX yU4eOHbIX AUCHUIUIMH. Pa3BuTHe y 00ydaroImxcs
TIPABWIBHBIX ITIPE/ICTAaBAEHUA O CYIITHOCTH W TPOMCXOXKIEHUH TeOMeTPHUUeCKHX
abCTpakI[iii, COOTHOIIIEHWH peanbHOr0 W HeanbHOr0, XapaKTepe OTpakKeHWs
MaTeMaTUYeCKOW HAyKOW SIBJIGHWA U TMPOLIECCOB peaJibHOr0 MHUpa, MecTe
reOMeTPUH B CUCTEME HayK M POJId MaTEMaTUUeCKOTO MO/Ie/TUPOBAHUS B HAYUHOM
TIO3HAHHWH U B TIPAKTHKE CIIOCOOCTBYeT (hOPMHPOBAHHUIO HAyUHOTO MHUPOBO33pEHUS
yualuxcsi, a TakKKe KauecTB MbIIUIeHNs, HeOOXOJUMBIX [JId aJamnTalid B
COBpeMeHHOM O00IIeCTBe.

'eomeTpust sIB/IieTCSI OAHUM U3 0a30BBIX TPEMETOB Ha YPOBHE CPeJHEro
obiero oOpa3oBaHusl, TaK KaK oOecreurMBaeT BO3MOXXHOCTb W3YUeHHUSI Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHOU HarpaB/eHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe WMbIiieHre, (HOpMUPyeMoe TIpYd HW3yYeHUd OOyUaroIIUMUCS
TIOHATHUIHBIX OCHOB T€OMETPUU U TIOCTPOEHUH TIEITOUKH JIOTUUECKUX YTBEPXKIeHUH
B XO/le peIIeHUs] reOMeTPUYeCKMX 3ajiau, YMEeHHe BBbIJIBUTaTb M OMPOBEpPraTh
TUIOTE3bI HEMOCPeJCTBEHHO HCIIOMB3YIOTCS TIPU PeIlleHrd 3ajiau eCcTeCTBeHHO-
HayYHOTO 1IMK/Ia, B YaCTHOCTH M3 Kypca (hU3MKH.

YMeHre OpHEHTHPOBAThCS B TIPOCTPAHCTBE WUIPAeT CYIIEeCTBEHHYIO POJib BO
BCeX 00/1acTIX JesTe/bHOCTA udejioBeKa. OpHeHTalds YejloBeKa BO BPEMEHH U
IIPOCTPAHCTBE — HeOoOXOAWMOe YC/IOBHE €ero COIMaJbHOro ObITHs, (opma
OTpPa)KeHHsI OKPY’KaloIllero Mupa, YCIOBUE YCIELIHOTO IM03HaHUS W aKTHUBHOTO
npeobpa3oBaHusi  JedcTBUTENbHOCTU.  OrepupoBaHHe  TPOCTPAHCTBEHHBIMU
obpa3amMu 00bequHSEeT pasHble BHAbLI yueOHOM U TPY/JOBOM [1eATeTbHOCTH,



ABJIIETCSI OAHUM M3 MPOQeCcCHOHaTbHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/ibHa
3afiaua (GopMHpOBaHUSI y OOyUarol[uXCs MPOCTPAHCTBEHHOTO MBbIILIEHUST Kak
Pa3HOBHIHOCTH 00pa3HOTO MBIIUIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTHUECKOM ZiesiTe/TbHOCTH TTI0 MHOTYM HaIlpaBJ/IeHHUSIM.

Llenb ocBoeHusi TporpamMMbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM
ypoBHe 00yueHusi — oOijeobpa3oBaTeslbHOe ¢ OOIEKY/IbTYPHOE pa3BUTHE
oOyuvaroruxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM  TIpuoOpeTeHUsI U
WCTIO/Tb30BaHUSI  CUCTEMATUYECKUX TeOMeTPUUeCKMX 3HaHWW U JIeWCTBUH,
CrelIUPUUHBIX TeOMeTPHH, BO3MOXXHOCTH YCIIEITHOTO TTPOJ0/DKeHUst 00pa3oBaHMS
T0 CIeL[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJAHbIM UCTI0/Ib30BaHUEM reOMeTPUH.

[lporpamMa 10 TeoMeTpyud Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijis
o0yuaroIuxcs cpefiHel IIKOJIbI, He WCTBITHIBABIINX 3HAUMTE/bHBIX 3aTPY/JHEHUH
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. Takum oOpa3oM, oOydaroriuecs Ha
06a30BOM ypOBHe O/DKHBI OCBOUTH OOIIMe MaTeMaTUueCKWe YMeHHsl, CBsi3aHHbIe
CcOo crerupUKON TreoMeTPpUM W HeoOXOAWMBIEe /i1 >KU3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTb M3YUUTh TeOMeTpuro Ooiiee
r1yboKo, ecyii B JAa/bHEHIIeM BO3HUKHET HeoOXOJWMOCTb B TeOMeTpUUYEeCKUX
3HAHUSIX B MPOQeCcCUOHaNIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/IM OCBOEHHs IIPOrpaMMbI  00eCITeUMBaeTCsl peleHreM
COOTBETCTBYIOIIMX  3ajay. [IpMOpPUTETHBIMM 3a/ladaMM  OCBOEHHsI  Kypca
«["eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kiaccax sIB/IIOTCS:

e (QopmupoBaHue TIpe/CTaB/eHUs] O TeOMeTPpUU KaK 4YacTh MHUPOBOM

KY/JbTYPbl M1 OCO3HAHHE €€ B3aMMOCBS3H C OKPY KaFOIIIUM MUPOM;

e (opmupoBaHHe MpeCTaB/leHHUS O MHOTOTPAaHHWKAX W TejlaX BpalljeHUs
KaK O Ba)KHEMIIINX MaTeMaTUYeCKUX MOJEJIsX, MO3BOJISIFOIIUMX OMUCHIBATh
Y U3yuaThb pPa3Hble SIBJIEHHUs] OKPY’KaloI[ero MUPa;

e (QopmupoBaHHe yMeHHS paclio3HaBaTh Ha YepTe)kax, MOJeNsiX U B
peasbHOM MUPe MHOTOTPaHHUKH U TeJla Bpall[eHus;

e OBJa/IeHHMe MeTO/laMU pellleHUsl 3ajlau Ha TMOCTPOeHUs] Ha U300paKeHUsIX
TIPOCTPAHCTBEHHBIX (MUTYD;

e (QopmupoBaHHe yMeHUs OIEPUPOBaTh OCHOBHBIMM TIOHSATHSIMH O
MHOTOTPaHHUKAX U TeJlaX BpallleHUsI U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIaJIeHWe  aJrOpMTMaMH  peIIeHHUsT OCHOBHBIX  THIIOB  3ajauy;
dbopMrpoBaHe yMeHHs TIPOBOAUTbL  HEC/TIOXKHbIE  [lOKa3aTebHbIe
pacCcyx/ieHusi B Xojle pellleHuss CTepeoMeTpUUecKuX 3aZiau M 3ajad C
MIPAKTHUECKUM CO/IeP>KaHHEeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHBIX U TBOPUECKHUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/JIbHOW  aKTUBHOCTU,  HCC/Ie/[OBaTe/TbCKUX
yMeHU, KpUTUUHOCTH MBILLIIEHUST;



e (opmHpoBaHUe (yHKI[MOHATbHOMN I'PaMOTHOCTH, peneBaHTHOU
reOMeTpyuy: yMeHue pacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUYeCKuX
TOHATUM, OOBEKTOB W 3aKOHOMEDHOCTell B peanbHbIX >KW3HEHHBIX
CUTyalUsIX W TIpU WU3YUYeHUU APYTUX y4eOHBIX TPeJMETOB, MPOSIB/IEHUS
3aBUCUMOCTed U 3aKOHOMepHoCTel, (OpMy/MpOBaTh UX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTpUUecKre MoJe/u, MPUMeHSITh 0CBOEHHbIN
reoMeTpUYeCKUi armmapar JJis pelleHus TPAaKTUKO-OpPUeHTHPOBAaHHBIX
3a/lau, MUHTEepPIIPeTUPOBATh 1 OLIeHHWBATh T0J/yUeHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TPOrPaMMbl SIB/ISIETCST BKJ/IFOUEHHE B KYpC
CTepeOMeTpUM B HayajJe ero Wu3yueHus 3ajay, pellaeMblX Ha YPOBHE
WHTYWUTHUBHOTO TI03HAHMSI, U OTipe/ie/IEHHBIM 00pa30M opraHu30BaHHasi paboTa Haf
HUMH, UTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIJIEHUS], CTUMY/IMPYET MpOTeKaHWe WHTYWUTUBHBIX MPOLIECCOB, MOTUBHPYET K
JanbHeNIIeMy U3yUueHuto rpeameTa.

[TpeamnouTteHre OTAAETCST HArJIs[HO-KOHCTPYKTHBHOMY MeToly 00yueHusi, TO
eCTb TeOpeTUUYecKre 3HaHHs UMEeIOT B CBOeil OCHOBe UyBCTBEHHOCTb IpeJMeTHO-
MIPAaKTUUeCKON JleATe/TbHOCTU. Pa3BHTHEe MNPOCTPaHCTBEHHBIX MpeACTaBIeHUN Y
yuyaluxcsi B Kypce CTepeoMeTpUM TPOBOJWTCS 3a CYET pelleHWs 3ajau Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3afau Ha  OlepupoBaHUe
TIPOCTPAaHCTBeHHbIMU 0Opa3amu. Co3maHue obpa3a TIPOBOJAUTCS C OMOpPOM Ha
HarsilHOCTb, a orepupoBaHrWe o00pa3oM — B YCJOBUSX OTBJIEUEHUS] OT
HarJisiIHOCTH, MbICJIEHHOTO U3MEeHEHUSs ero UCXOAHOTO COJepyKaHusl.

OcHoBHbIe cozep)KaTe/ibHble JTMHUM Kypca «I'eometpun» B 10-11 kiaccax:
«MHororpaHHuKu», «IIpsgmble ¥ IJIOCKOCTU B IPOCTPaHCTBe», «Teja BpalljeHus»,
«BekTopel 1 KOOpMHATHI B MPOCTPaHCTBe». POPMUPOBaHNE JIOTUUECKHUX YMEHUU
pacrpejiesisieTcsi He TOJAbKO TI0 COZep’KaTelbHbIM JIMHUSIM, HO U 10 TroOAaMm
oOyJeHMs Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUsI.

Copepxanvie 00Opa3oBaHUsl, COOTBETCTBYIOIIlee TIPeMETHBIM pe3y/bTaTam
ocBoeHUsi paboueli Tmporpammbl, pacrnpeie/iéHHbIM TI0 TrojaMm oO0yueHus,
CTPYKTYpHUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/aJleHHe TreoMeTpUUYeCKUMHU
TIOHATUSIMU 1M HaBbIKaMU OCYILeCTB/ISIZIOCH TI0C/Iei0BaTeIbHO M TIOCTYTaTe bHO, C
cobsiro/ileHrieM MPUHLIUIIA TTPeeMCTBEHHOCTH, UTOObl HOBbIe 3HAHMSI BK/TFOUA/IUCH B
00I1lyI0 CHUCTEMY TreoMeTpUYeCKUX Tpe/CTaB/leHU 00yuaroIyxcs, paciivpss U
yriy6sisist eé, oOpa3ysi MpouHble MHO>KeCTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yueHue reomeTpumn oTBOAUTCA 2 yaca B Hefemo B 10 kiacce 1 1 yac B
Hezemo B 11 Kmacce, Bcero 3a /iBa rosia o0yuenust - 102 yueOHBIX yaca.



COAEPXXAHUE YYUEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUSL ~ CTepeoMeTpud. TOuka, TMIpsMasi, IUIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
aKCHUOMBI CTepeOMeTPUU U CJIe/ICTBUS U3 HUX.

B3avmHOe pacnosiokeHue TMpAMBbIX B IPOCTPAHCTBE: IepeceKaroluecs,
rnapasuiesibHble W CKpeljuBaroliecs TipsAmble. IlapaiienbHOCTE TPSIMBIX U
IUVIOCKOCTeM B MPOCTPAaHCTBe: TMapasie/lbHble TIpsIMble B MPOCTPAHCTBE;
TrapasulesIbHOCTh TPEX MpPSAMBIX; IMapasijielbHOCTb TIPSIMOM U TVIOCKOCTU. YTJIbI C
COHarpaB/IeHHbIMA CTOPOHAMU; YrOJl MeXAy TIpAMbIMU B T[POCTPaHCTBe.
[TapasiensHOCTB TIJIOCKOCTEN: rapasiejibHble IIJIOCKOCTH; CBOMCTBA
napajjieflbHbIX TIIOCKOCTel. [IpocTeiilliie TpOCTpaHCTBeHHble (QUrYypbl Ha
TIJIOCKOCTH: TeTpas3/p, Ky0, rapasiiesenuriesi; MOCTpOeHre CeueHUH.

[TeprieHIUKY/ISIPHOCTb MPSIMOW U MJIOCKOCTU: TIePHeHUKY/ISIpHbIe TIpsiMble B
MPOCTPAHCTBe, TMpsMble [apasjie/ibHble W MepreHAUKYy/IspHble K IJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTA TMPAMOU UM IUIOCKOCTH, TeopeMa O TIpsIMOHU
TepIieHIUKY/ISIPHOW TUIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MPSAMOU M
TJIOCKOCTBH);  ABYTPaHHbIA  yroJi, JIMHEWHBbIM Yroa [JIBYrpaHHOTO  yrJja.
[leprieHAUKY/ISIP ¥ HAK/JIOHHBIE: PACCTOSIHUE OT TOUKHU /10 IJIOCKOCTU, PacCTOsTHUE
OT TIpIMOM [0  TIUIOCKOCTH,  TIpOeKUusi  (Urypel Ha  IJIOCKOCTb.
[leprieHVMKY/IAPHOCTb  TUIOCKOCTEM: TIPU3HAK MEePHeHJUKYJISAPHOCTU  [BYX
110cKoCcTeld. TeopeMa 0 TPEX mepreHAUKY/isipax.

MHororpaHHuUKH

[ToHATME MHOTOrpaHHUKA, OCHOBHBIE 3/IeMeHTbl MHOTOIPDAHHUKA, BBITYK/IbIe
Y HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
Tpu3Ma; TpaHH W OCHOBAHUS TPU3MbI; MpsiMasi U HaKJIOHHAsi TIPHU3MbI; OOKOBasi
T0JIHas II0BEePXHOCTb [IPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesienivnel; U ero CBOMCTBa. Ilupamuja: n-yronpHasg nupamuzia, TpaHu U
OCHOBaHHe MUpaMU/ibl; O0KOBast U M0JIHask IOBEPXHOCTh MHMPAMU/IbI; MpaBUIbHAs U
yceuéHHass nMpaMuja. OJieMeHTbl TIpU3Mbl W nupamubl. [IpaBusibHBIE
MHOT'OTPAaHHUKU: TIOHATHUE IPaBU/IbBHOIO MHOIOrpaHHUKA; IpaBW/bHasg Mpu3Ma U
NpaBWIbHAasl TMWpPaMW/a; NpPaBW/IbHAs TpPeyrojibHasi MWpaMUAa W TIPaBUJIbHBIN
TeTpasAp; KyO. IIpeacraBieHWe O TIPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTasp,
fofekasap v ukocasap. CeyeHus TIPU3MBbI U TUPaMU/IbI.

CumMeTpusi B TIPOCTPAHCTBE: CUMMETDPUSI OTHOCUTEbHO TOUKH, TMPSMOU,
IUVIOCKOCTU.  ODJIeMeHThl CHMMeTpUM B IMpaMHjax, [apasuiesenureznax,
NpaBU/IbHBIX MHOTOIPaHHUKAX.



BbiuricsieHre 3/1eME@HTOB MHOTOTPAaHHUWKOB: péOpa, JAWaroHasu, YrJbl
[Tnomjaae OOKOBOM ITOBEPXHOCTH ¥ TIOJIHOM TIOBEPXHOCTH TIPSMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWM TIOBEPXHOCTU TIPSIMON TPH3MBI.
[Tnomass OOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTU TPABWILHOW IMHUPAMU/bI,
TeopemMa O TUIOMIAAW YyCeuéHHOW mupamuabl. [loHatve 06 o0béme. OO0BEM
MTUPAMU/IbI, TIPU3MBI.

[TogobHble Tea B rmipocTpaHcTBe. COOTHOLLUEHUST MeXAY TUIOL[aAsiMU
ToBepXHOCTel, 00 bEMaMu 1T0/JOOHBIX TeJl.

11 K/TACC

Tena BpaiieHust

LunHapuueckast TTOBEPXHOCTD, obpa3zytoriye [WTUH/IPUUECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TOBepXHOCTH. L[WMMHAD: OCHOBaHUSA W
OoKoBasi TIOBEPXHOCTb, oOOpasyroljasi W O0Cb; IIONaZb OOKOBOW M ITOMHOMU
TIOBEPXHOCTH.

KoHnueckast TOBEpXHOCTh, 00pa3yrole KOHHYeCKOW IMOBEPXHOCTH, OCh W
BepIlMHA KOHUYeCKOW MOBEePXHOCTH. KoHyC: OCHOBaHMe 1 BepIliMHa, 00pa3yrolijas
W OCb; IUIOU[alb OOKOBOW U TIOJHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
obpasyroliye ¥ BbICOTa; OCHOBaHHSI 1 OOKOBasi IOBEPXHOCTb.

Cdepa u 1map: LeHTp, paguyc, AuUameTp; IUIOL[a/Ib TTOBEPXHOCTU Cdephbl.
B3arMHoe pacriosioykeHue cdepbl U IJIOCKOCTH; KacaTesibHasi TIJIOCKOCTh K cdepe;
nouaab chepsbl.

306pa>keHue Tes BpallleHUsl Ha TJIOCKOCTU. Pa3BépTKa LMIMH/Pa U KOHYCa.

KomOuHali Ten  BpalleHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OTNMMCAaHHBIA OKOoMo cdepbl; cdepa, BrUcaHHasd B MHOTOTPAaHHWK, WM TeJiO
BpallleHusl.

[Torsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 06 06bEMe
NPSIMOYTO/ILHOTO Tlapasuiesienunesa U ciaeactBuss u3 Heé. OOBEM LUIMH[PA,
KoHyca. O6béM 11apa U mioujazib chepsl.

[TogobHble Tema B rmipocTtpaHcTBe. COOTHOIIEHUS MeXAY TUIOL[aZAsIMU
TOBEPXHOCTeH, 00BEMaMH TTOI00HBIX TeJl.

Ceuennss IwIMHApaA (Tapaijie/lbHO W TIEPIIeHAUKYJIIPHO OCH), CeueHUs
KOHyca (mapasisie/lbHOe OCHOBAaHMIO M TIPOXOJsiliee uepe3 BepIIMHY), CeUeHUst
mIapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BeKTop Ha IJIOCKOCTH U B TIpocTpaHcTBe. CJI0’KeHHe U BbIUMTaHHe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/io. Pa3nokeHue BeKTOpa M0 TPEM HeKOMIT/ITaHAPHBIM
BeKTOpaM. [IpaBwio mapaninenenurnesfa. PellleHWe 3ajad, CBSI3aHHBIX C
NpUMeHeHWeM TpaBWi  JeUCTBUM C BeKTopamu. IIpsMoyrosibHasi cucreMa



KOOpAWHAT B TMpocTpaHcTBe. KoopauHatel BekTopa. IIpocreiive 3amauvd B
KOOpAWHAaTax. YToJ Mexay Bekropamu. CKasisipHOe TMpOM3BeJieHHe BEeKTOPOB.
BbrunciieHre yriioB Mexxy NpSIMbIMU M TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/, [P pelleHnH FreOMeTPUYEeCKHX 3a/adu.



IINTAHUPYEMBIE PE3YJIbTATBI
JINMHYHOCTHBIE PE3YJ/IbTATDI

JINuHOCTHBIE pe3y/lbTaThl OCBOEHUS TIPOTPaMMbl yueOHOro mpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paxxpanckoe BocnuTaHnue:

c(hOpMHPOBAHHOCTHIO TPAXKAAHCKOM TTO3UIMKM 00yUaroIerocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjeHa pOCCHUMCKOro oOIliecTBa, TMpeACTaBieHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBI€HUM,
TIpoLleAiyP TpaKJaHCKOTo obijectBa (BbIOOPBI, OMPOCHI W TIP.), YMeHHEM
B3aMMO/IEICTBOBaTh C COLMAJbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HaUEHUEM.

IlaTpuoTH4Yeckoe BOCIIUTaHUeE:

c(hOpMHUPOBAaHHOCTbIO POCCUNCKOW TpaXkZ@aHCKOW WAEHTUYHOCTH, YBa)KeHHs
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHBIM OTHOILLIEHUEM
K JOCTW)KEHHUSIM POCCHUUCKUX MaTeMaTHKOB U POCCUMCKOW MaTeMaTH4yecKou
LIKOJIbI, K WCIMOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTUSIX,
chepax SKOHOMUKU.

JlyXOBHO-HPaBCTBE€HHOI'0 BOCTIMTAHMS:

OCO3HaHUEM JyXOBHBIX LIeHHOCTeMN POCCHIKCKOTO0 Hapo/ga;
c(OpMHPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHWS, 3TUUECKOTO TIOBeJeHUs,
CBSI3aHHOTO C MPaKTUYeCKUM MPUMeHeHUeM JOCTW)KeHU HayKU U [esiTeIbHOCTBIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZia B MOCTPOeHUe YCTOMUYMBOTrO Oy 1yliiero.

JcTreTHUecKoe BOCIUTaHHE:

5CTETUYECKUM OTHOLIEHWEM K MUPY, BK/IIOYasi 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a/ia4, pelleHnH, pacCyXJeHUM;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3/MyHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTLIO YMEHUsI TIPUMEHSITb MaTemMaTudecKue 3HaHUsl B
WHTepecax 3/J0pOBOr0 M 0Oe30rmacHOTro obpa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHUe, COaJaHCUPOBaHHBIA PEXXUM 3aHITUN U

OTAbIX4, peryJisipHas (l)I/IBI/IIIECKaH aKTI/IBHOCTb) 5 (bI/IBI/ILIECKOFO
COBEpPILIEHCTBOBAHMNA, Ipu 3dHATUAX CHOpTI/IBHO-OB,E[OpOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM IIeHHOCTH TPYAOMI00Us; UHTEpecoM K
pa3nuuHbiM  chepaM  TpoecCUOHATBLHOM  /1eATe/TbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHWsIMH, YMeHHEeM COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccur W peanu30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO U1  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy 00pa3oBaHHIO U
caMo00pa30BaHUI0 Ha TIPOTSDKEHUM BCel >XM3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEllIeHUH MPaKTUUYeCKUX 3a/lau MaTeMaTHUeCKOW HaIlpaB/IeHHOCTH.

JKo/I0TnYecKoe BOCIIUTaHHe:

cchOpMHPOBAHHOCTBIO 3KOJIOTMUECKON KYJbTYPhl, TOHUMaHUEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKMX MPOLIeCCOB Ha COCTOsIHKE TIPUPOAHON U COLIMATbHOU
cpeipl, OCO3HaHWeM TJi00anbHOrO  XapakTepa 9SKOJIOTMYeCKMX Mpobsem;
OpHeHTallell Ha TPUMeHeHWe MaTeMaTUUeCKHWX 3HAaHWM i pellleHus 3a/ay B
o0macTd OKpy»Karolled cpefibl, IJIAHUPOBAHUS TIOCTYIIKOB W OLIEHKH UX
BO3MOJKHBIX TTOCJIe/ICTBUM [IJI1 OKPY>KatoLller CpeJbl.

IleHHOCTH HAYYHOTO MO3HAHMA: _

c(OpMHUPOBAHHOCTEI0O MHUPOBO33pDEHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAayKd U  OOIIeCTBEHHOW TIPAKTUKH, TIOHUMaHUEM
MaTeMaTUUeCKOW HaykKu Kak cdepbl uesoBeYeCKOW [esTebHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTU [yI PA3BUTHS I[UBHIM3ALMM; OBJIAIEHUEM SI3BIKOM
MaTeMaTMKH W MaTeMaTH4ecKOW KYJbTYpOM KaK CpeJ[CTBOM TI03HaHHS MUPa;
TOTOBHOCTBIO OCYIIIECTB/IAITh TIPOEKTHYIO W WCC/IeZl0BaTeNbCKYI0 [eATebHOCTh
WHAWBU/IyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO IMpeaMeTa
«MaTteMaTHKa» XapaKTepU3yIOTCS OBJIa/IEHHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OeliCmeUsiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2y/simueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3nasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmupogaHue 6a306bIX KO2HUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL ~ OKpyjxcawmujeeo  Mupd;  npuMeHeHUe  /102UYeCKUX,
uccnedosamesnbCKux onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble lorH4YecKue JeiCTBHs:

e BBIAB/IATH M XapaKTePU30BaTh CYI[ECTBEHHbIE TIPU3HAKKA MaTeMaTUUECKUX
O0OBEKTOB, TMOHATUM, OTHOIIEHUH MEXAy TOHSATHUAMH; (HOpPMYIMPOBaTh
orpefieJieHUs]  TIOHATWM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUpUKAI[K, OCHOBaHHUS /i1 0000IIeHHs W CpaBHEHWSs, KpPUTepUH
TIPOBO/ITUMOT'O aHAJTH3a;

e BOCIIpUHMMATh, (opMy/nMpoBaTh U  TpeoOpa30BbIBaTh  CYXKIEHUS:
yTBepAUTe/IbHbIe W OTpHIlaTe/bHble, eJUHUYHbIE, YacTHble U OOIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTU4YeCcKHe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NIPOTHBOpeuUrss B (akTaX, [JaHHBIX, HAOJIOJEHUSIX W YTBEPXKIEHUSX;



npejjlaraTh ~ KPUTEPUH [/ BBISAB/IEHWS  3aKOHOMEDHOCTeH U
TPOTHUBOPEYN;

e leJlaTh BBIBOJIbI C WCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, [IeYKTUBHBIX M
VH/JYKTUBHBIX YMO3aK/IFOUeHUM, yM03aK/IFoueH!i 110 aHaI0Tuy;

e TPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUueCcKHUx
yTBEP)X/J€eHWH (TIpsIMble M OT MPOTHMBHOIO), BBICTPAWBaTh apryMeHTaLHIo,
TIPUBOJUTEL TIPUMEpPbI W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIeHUsI 1 BBIBO/IBI;

e BbIOMpaTh croco0 perneHuss yuyeOHOM 3a7aud (CpaBHMBAThb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TMOAXOAALIUN C YUYETOM
CaMOCTOSITEJTbHO BbIZIe/IeHHBIX KDUTEPHUEB).

Ba3oBblie ucc/1ejoBaTe/IbCKUe JeiiCTBHSA:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie[0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHEe TPOTHBOpeure, Tpobsemy,
yCTaHaB/IMBaTh HMCKOMOe W  JaHHOe, (¢OpMHUPOBaTh  TUIIOTeE3y,
apryMeHTHPOBAaTh CBOIO TIO3ULINI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITe/TbHO CT/IaHUPOBAHHBIM 9KCIIeEPUMEHT,
UCC/ieflIoBaHWe 110 YCTaHOBJIEHHWIO OCOOEHHOCTeW MaTeMaTH4eCKOro
o0beKTa, siB/IeHUs, TIPOLIECCA, BbLISBJIEHWIO 3aBUCUMOCTEM  MeX[y
00BeKTaMH, sIBJIEHUSIMU, TIPOLIeCCaMU;

e CaMOCTOATETHLHO (POPMY/IHMPOBaTh 0000II[eHNs Y BLIBO/IBI 110 pe3y/bTaTaM
TIPOBeJEHHOT0 HaOMIO/IeHNs, MCC/Ie[JOBaHUs, OI|eHUBaTh [JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 000011IeHMIA;

e T[IPOTHO3MPOBaThb BO3MOKHOE pa3BUTHE TIpPoLiecca, a TakKXKe BbIJBUTaTh
TIPe/TI0/I0’KEHHSI O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c uHdopmarueii:

e BBIAB/ATH AedUIUTHl WHGOPMALWH, JaHHBIX, HEOOXOAUMBIX AJiI OTBeTa
Ha BOIIPOC U JI/Is1 pelleHusl 3a/iauy;

e BbiOMpaTh WHGOPMALMIO W3  HCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBaTh MH(OPMAIHIO
pa3IMYHbIX BUIOB U (DOPM TIpe/ICTaB/IeHHS;

e CTPYKTypUpOBaThb MH(OpMal[1to, TIPe/ICTaB/SATh €€ B pa3/iMuHbIX (hopmax,
WJUTIOCTPUPOBATh rpauuecKu;

e OI|eHUBATh Ha/IE>XHOCTh nHbopMaLun 1o CaMOCTOSITEe/TbHO
chopMyIMPOBAaHHBIM KPUTEPUSIM.

2)  YHueepcaibHble = KOMMYyHUKamueHble Oelicmgusi, obecneuusarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUUXCH.

Oomenmue:



BOCTIDUHUMAaTh U (POPMYy/JUpPOBaThb CYXKJeHUSI B COOTBETCTBUMU C
YCJIOBUSIMHU U Lie/IsIMM 0011leHusI; SICHO, TOUYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3p€HHsI B YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /laBaTh TMOSICHEHUS TI0
XO/ly pellleHus 3a/laul, KOMMEeHTHPOBaTh MO/TyUeHHbIN pe3y/bTarT;

B X0Zle 00Cy>kKJieHus 3a[jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CY»/1aeMoii TeMbl,
npo6sieMbl, pelllaeMol 3aJjauu, BbICKa3bIBaTh W/, HalleJleHHbIe Ha MOUCK
pellleHUs]; COTOCTaB/sATh CBOM CYXKJEHUSI C CYXIEHUSIMU JPYTrux
YUaCTHUKOB Juajiora, 0OHapy>KUBaThb pa3/uurde W CXOACTBO TIO3UI[Hi; B
KOppeKTHOU popMe (hopMy/IMpoBaTh pa3HOIIACUs], CBOU BO3PaKeHHSsI;
Mpe/iCTaB/sATh ~ pe3y/abTaTbl  pellleHds  3ajaud,  SKCIIepUMEHTa,
WCC/IeIOBAaHUs],  TIPOEKTa;  CaMOCTOSITeTbHO  BbIOMpaTh  Qopmar
BBICTYTIJIEHUSI C YUETOM 3a/lay Mpe3eHTalii U 0COOeHHOCTel ayAUuTOpUH.

CoTpyaHn4YecTBO:

3)

MOHMMAaThb W WCIO/Jb30BaTh  TPEUMYIleCTBA  KOMaHAHOM U
WH/IMBU/yaIbHOM pabOoThI MPH peIleHruH yueOHbIX 3a/1au; PUHUMATh LIe/Th
COBMECTHOH [IeATeNIbHOCTH, ITUIAHUPOBaTh OpraHW3alii0 COBMECTHOM
paboThI, pacripeiesifATh BUABI paboT, JOrOBapUBAThCsA, 00CYK/AAaTh TIPOLIeCC
Y pe3ynbTar paboTbl; 060011[aTh MHEHUSI HECKOTbKUX JTFOZIeH;
y4acTBOBATh B IPYNNOBBIX (hopMax paboThI (00CYyKaeHHsI, 0OMeH MHEHHH,
«MO3TOBBI€ INTYPMBl» W HWHBIE); BBINNOJHATH CBOK YacTh pabOThI U
KOOP/AMHUPOBaTb CBOU [I€HCTBHS C JAPYrUMM UleHaMU KOMaH7bl;
OllIeHMBaTh KaueCTBO CBOEro BK/ajZia B OOILIUH TPOAYKT TIO0 KPUTEPUSM,
copMyIMPOBaHHBIM YUaCTHUKAMHU B3aUMO/IEHCTBUSI.

YHueepcaabHble — pe2yassmueHble  Oelicmgusi,  obecneuusaiom

(popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTIU.
CamoopraHusanus:

COCTaB/ISATh I/IaH, a/ITOPUTM pellleHus 3a[jaui, BEIOUpaTh CIioco0 perieHus
C YYETOM UMEIOIIUXCSI PeCYPCOB ¥ COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh ¥ KOPPEKTUPOBATh BaPDUAHTHI PellleHni ¢ YYETOM HOBOM
vH(bopMaluu.

CaMOKOHTPO/Ib:

BJaZileTh HaBbIKaMU T[O3HaBaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepILLIAaeMbIX JeHMCTBUM W MBICJIUTENbHBIX MPOLIECCOB, UX PE3yJ/bTaToB;
B/Ia/IeTb  CrocoO0aMM  CaMOTIPOBEPKHM, CaMOKOHTPOJII — TIpoljecca U
pe3y/bTaTa pelleHrs MaTeMaThUueCKOU 3a/jau;

Npe/IBUieTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIpU pelleHUud
3a/laud, BHOCHUTb KOPDEKTHBbI B [esiTeIbHOCTb HAa OCHOBE HOBBIX
00CTOATeNBLCTB, JaHHBIX, HalJJeHHBIX OIITMOOK, BBISIB/IEHHBIX TPYAHOCTEH;



e OIL[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I[elM W YCJIOBUSIM, OOBSICHITH
TPUYMHBI JOCTWXKEHUsS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/lbHOCTH,
HaxXO/IUThb OIIMOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

OrnepupoBaTh MOHSATUSMU: TOUKA, TIPsiMasi, TJIOCKOCTb.

[TpuMeHsITb aKCMOMbI CTEPEOMETPUM U CJIe[JCTBUS U3 HUX TIPU pelleHUr
reoMeTpu4ecKrx 3a/au.

OrneprpoBaTh MOHATUSMU: MAPAJIIEIbHOCTh U MEePHIEHAUKYJ/IIPHOCTb NPSIMbIX
Y TJTIOCKOCTEHN.

KrnaccuduipoBaTh B3avMHOE DACMO/IOKeHWe TIPSIMbIX M TIJIOCKOCTeM B
TIPOCTPAHCTBReE.

OneprpoBaTh MNOHATUSIMUA: [ABYTPAaHHbIA YroJ, FPaHU JBYIPAHHOrO YTIJia,
pebpo JBYyrpaHHOTO yTJia, JUHEWHBIM Yroj ABYIPAHHOTO YTJ/a; TpaflyCcHas mepa
JIBYTPaHHOTO yTJa.

OneprpoBaTh TMOHATUSIMHA: MHOTOTPDAHHMK, BBINYK/IbIA W HEBBITYK/bIU
MHOIOTPaHHUK, 3J1eMEHTbl MHOTOIPaHHUKA, NPABU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaThb OCHOBHBbIE BH/Ibl MHOTOTPDAaHHUKOB (MMpamMu/ia; MpU3Ma,
MIPSIMOYTOJIbHBIN TIapasiiesienurne, Kyo).

KnaccuduiipoBaTb ~ MHOTOTpaHHUKM,  BbIOMpas ~ OCHOBaHUS IS
Kl1accupuKali (BbINYK/Ible M HEBBINYK/Ible MHOTOTDAaHHUKHW; MPAaBU/IbHbIE
MHOT'OIPaHHUKHY; TIPSIMble U HAKJIOHHBIE TIPU3MBbI, Napaslieenure/bl).

OrnepupoBath MOHATUSIMU: CeKYyIllast MJIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBICHATH TIPUHIUIIBI TIOCTPOEHUS CeUeHUH, UCTI0/b3YsI MeTO/, CJIe/IOB.

CTpouThb CeueHWs] MHOTOIPAHHUKOB METOAOM  CJIe[IOB, BBITIOJHSTh
(BBIHOCHBIE) TIJIOCKHE UYepPTe)KHd W3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYDP: BUJ
CBepXy, COOKY, CHHU3Y.

PerniaTh 3a/lauy Ha HaXOXKieHWe TeOMeTPHUUeCKHX BeJTMUMH 110 obpa3iiaM uiau
arOpuTMaM, TPUMEHsISI W3BECTHble aHAJIUTUYEeCKWe METOAbl MPU PpelleHUun
CTaHAAPTHBIX MaTeMaTUUeCKUX 3aZlauy Ha BbIUMC/EHUe PACCTOSIHUN MeXJy ABYMs
TOUKaMH, OT TOYKM [0 TpPsIMOM, OT TOYKHA [0 TUIOCKOCTH, MEeXIy
CKpelMBarOLUMUCS TIPSIMbIMU.

Permath 3alauy Ha HaXxOyKJeHWe reOMeTPUUEeCKUX BEeJIMUMH 10 0OpasiiaM WiIx
arOpUTMaM, TpPHUMEHsISi M3BEeCTHble aHaJUTUUYeCKhe MeTOZbl TpU pelleHUU
CTaHAAPTHBIX MaTeMaTMYeCKMX 3aJjad Ha BbIYMCJIEHWE YIJIOB  MEXAY
CKpel[MBAIOIUMUCST  TPSAMBbIMH, MeXy TPSMOM M IUIOCKOCTBbIO, MEXy
TJIOCKOCTSIMM, IByTPaHHBIX YTJ/IOB.



Berumnc/isite 00bEMBI U TI/IOIA/[U TTOBEPXHOCTEM MHOTOrPaHHUKOB (TIpH3Ma,
nupaMyzia) C T[pvMeHeHueM (OpMy/; BBIYMC/IATE COOTHOLUEHUS MeXAy
TJIOLIA/IIMU TTIOBepXHOCTel, 06béMaMu 1MoI00HBIX MHOTOIPaHHUKOB.

OnepupoBaTh MNOHATUSAMM: CHMMETpPHSI B IIPOCTPAHCTBe; LIEHTP, OCb W
MIJIOCKOCTh CUMMETPHH; LIEHTP, OCb U IJIOCKOCTb CUMMETPHUH (PUTYPBIL.

WM3Bnekatb, mpeoOpa3oBbiBaTh M UHTEPIIPETHPOBaTh MHQOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYECKUX (pUrypax, rnpefCTaB/IeHHYI0 Ha uepTeXxax U
PUCYHKaXx.

[IpuMeHsAT, reoMeTpuyeckue (HakTbl /i pelleHduss CTepeoMeTpUYeCKUX
3aia4, NMpeArnoararliuX HeCKOJIbKO 11aroB pelleHus], eC/Iu yC/I0BUS IPUMeHeHNs
3a/laHbl B SIBHOM (hopMe.

[IpumeHsiITb  TIpOCTeMILIMe TIpOrpaMMHble  CpeAiCTBA M 3JIEKTPOHHO-
KOMMYHUKAaLJMOHHbIE CUCTEMBI [TPY PellleHNH CTepeoMeTpUYEeCKUX 3a/ay.

[lpyBOAUTH TIpUMepBl MaTeMaTUYeCKUX 3aKOHOMEPHOCTeW B IpUpPOZe U
JKW3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMETPHH B UCKYCCTBe.

[TpumeHSTh TO/lyYeHHble 3HAHMWSI Ha TIPAKTHKe: aHa/JIW3UpPOBaThb peasbHble
CUTyalluM W TPUMEHSITb U3yueHHble TOHATUS B IMpoLlecce TIOMCKa peLIieHUs
MaTeMaTHueCcKd CQOpPMY/IMpPOBaHHOW TMpobseMbl, MO/eNMpoBaTh peasibHble
CUTyallUM Ha sA3bIKE TEeOMeTPUH, WCC/Ie[0BaTb [MOCTPOEHHbIE MOJENU C
WCTI0/Tb30BaHHEM reOMeTpUUYeCKUX TIOHSATHM U TeopeM, arraparta anaredpbl; peliaTh
TIpaKTUYeCKHe 3a/lauyl, CBSA3aHHbIe C HAXO0XK/€HMeM reOMeTpPUYeCKUX BeJTMUMH.

11 K/IACC

OmnepypoBaTh TMOHSATHSAMH: LUIMHPAUECKas TOBEPXHOCTh, 0Opa3yrolre
LUIUHAPUYECKONW  TIOBEPXHOCTH;  LIWIWHD;  KOHWYecKas  TOBEePXHOCTh,
oOpa3yroiiyie KOHUUeCKOl TTI0OBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpailleHusi (LUIMHAP, KOHYC, cdepa U 11ap).

OOBACHATD CIIOCOOBI TIOJTyUeHUS TeJl BPALl[eHHS.

KnaccuduipoBaTh B3aMHOe pacrosioykeHue cepsl U TII0CKOCTH.

OnepupoBath MOHSATHSMU: 111aDOBOM CErMeHT, OCHOBaHUe CerMeHTa, BbICOTa
CerMeHTa; I1apOBOM CJIOM, OCHOBaHMe I1apOBOTO CJIOSs, BHICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuncnsath  00bEMBI UM TUIOIMIQJM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCcKUX TeJl C TIpuMeHeHueM (hopMy .

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUWK, BIMCAHHBIM B cdepy U
OMUCAHHBIA OKO0JI0 cdepbl; cdepa, BOMCaHHass B MHOTOTPAaHHUK WM Teso
BpalljeHusl.

BbIUKCISTH COOTHOIIIEHUST MeXKAY TUIO[aIIMU TTOBePXHOCTe U 0O6BbEMamMu
1I0ZI00HBIX Tel.



N306paxxatb u3yuyaemble (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BhITIO/THATH (BBIHOCHBIE) TIJIOCKHE UePTEXHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Buz cBepxy, cOOKy, CHHU3Yy; CTDOUTb CeUeHUs Tesl BpalljeHHs.

3BnekaTb, WHTEpPIIPETUPOBaTh M TIpeoOpa3oBbiBaTh WHGOPMAIUI0 O
TIPOCTPAHCTBEHHBIX reOMeTPUUeCKUX (PUrypax, mpe[CcTaB/JeHHYI0 Ha uepTe)kax W
PUCYHKax.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BbIMONMHATE AeUCTBUS C/IOKEHUsT BEKTOPOB, BLIUWTAHWUSI BEKTODOB U
YMHOKeHHsI BeKTOpa Ha UMCJI0, 00bSICHATb, KAKUMU CBOMCTBaMU OHU 00/1a/1afoT.

[TpuMeHSITh TIPABUJIO TIapaslieienureia.

OnepupoBaTh NOHATUSIMU: [IeKapTOBbI KOOP/JMHAThI B IPOCTPAHCTBE, BEKTOD,
MOZIy/ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOODAWHATHI BEKTOpa, YTroJ MeXAy
BeKTOPaMU, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJ/IMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTh CyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXy
BEeKTODaMH, CKaJ/IipHOe TIpOM3Be/leHre, pacKiaZibiBaTb BEKTOP TI0 JBYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3aj/iaBaTh IJIOCKOCTh YpaBHEHUEM B /IeKapTOBOM CHUCTeMe KOOp/JMHaT.

[TpumeHsITb TeomMeTpuueckue (akThl [Ji pellleHusT CTepeoMeTpUUecKuX
3ajiay, MpeAToararoIuX HeCKOJIbKO I1aroB pelleHys, eC/TU yC/IOBHUS TIPUMeHeHMUs]
3a/laHbl B SIBHOM (hopMme.

PeriaTh mpocTeiiiie reoMeTpuueckue 3aZilaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAUHATHOTO METO/a.

Pemath 3aZjlaud Ha [OKa3aTe/JbCTBO MaTeMaTHUeCKUX OTHOIIEeHWM U
HaxXxOXK/leHre reoMeTpPUUeCKHUX Be/TMUKH 110 o0pasijam Wid aJropUTMaM, MpUMeHsis
W3BeCTHbIE METO/IbI TP PellleHUH CTaHZAPTHBIX MaTeMaTUUeCKUX 3aziau.

[TpumeHsITb  TIpOCTellllie TIpOrpaMMHble  Cpe/icCTBa U 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI P PellieHnH CTepeoMeTPUUYeCcKrX 3a/jau.

[TpuBOAUTHL TIpUMEpHI MaTeMaTUYeCKHWX 3aKOHOMEPHOCTe B TpUpPOZe U
JKW3HM, pacrio3HaBaTh MPOsiB/ieHHE 3aKOHOB I'eOMeTPHHU B UCKYCCTBe.

[TpyuMeHSITH TIO/lyueHHble 3HAHUSI Ha TIPAKTHKe: aHa/M3UPOBaTh peasbHbie
CUTyal[dd W TIPUMEHSATh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA peleHUs
MaTemMaTUueCKd CGHOpPMy/IUPOBaHHON TpobJieMbl, MO/le/IMpPOBaTh  peasibHbIe
CUTyallUM Ha s3bIK€ T'eOMeTpUH, UCC/Ie[JoBaTh IIOCTPOEHHbIE MOZeU C
HCTI0/Tb30BaHHEM TeOMEeTPUUYEeCKHX TTOHATHM U TeopeM, arrapaTa airebpbl; pemiaTh
TIpaKTUYeCKHe 3a/lauu, CBs3aHHbIe C HAX0JK/[eHHeM reOMeTPUUYeCKUX BeTMUUH.



TEMATNYECKOE INTAHNPOBAHUE

10 K/TACC

Ne
n/
1}

HaumeHoBaHue
pa3fie/ioB U TeM
MporpaMMbI

KosmmuecTBO yacos

Bcer KoHTpo/1bHBI

(] e padoTsI

IIpakTHyecku
e paboThI

J/IeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/IbHBI
e pecypcsl

BBenenue B
CTepeoMeTpHIo

10

[IpsimMble 1
TJIOCKOCTU B
MPOCTPAHCTBe.
[TapannensHOCTB
MPSIMBIX U
TJIOCKOCTe!

12 1

[TepnieHAVKYASIPHOCT
b TIPSIMBIX U
IJIOCKOCTeH

12

YT/l MeXY
NpsSIMBbIMU U
IIJIOCKOCTSIMU

10 1

MHororpaHHUKu

11 1

O0BEMBI
MHOTOI'PaHHHUKOB

[ToBTOpEHUE:
CeyeHUs1, pacCTOSIHUS
U YTJIBI

OBLIEE KOJINMYECTBO
YACOB I1O
I[TPOI'PAMME

68 5




11 K/TACC

[10 [TPOI'PAMME

KosmuecTBO yacoB JJ/IeKTPOHHBbIE
HaumenoBanue
Ne (udposbie)
pa3fie/ioB U TeM KontposibHbie | IIpakTHyeckue
n/n Bcero o0pa3oBarTe/bHbIE
NpOrpamMmsI paboThI padoThI
pecypcsl
1 Tea BpallieHust 12
2 OOBEMBI TEN 5 1
BexkTtops! u
3 KOOp/JMHATHI B 10 1
TPOCTPAHCTBE
IToBTOpEHME,
4 obob11eHMe, . 1
CcUCTeMaTH3aLys
3HaHUMU
OBIIEE
KOJIMYECTBO YACOB 34 3 0







