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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMMa yde6HOro Kypca «I'eomeTpusi» 0a30BOTO YPOBHS /s
obyuarormuxcss 10 —11 xmaccoB pa3paboTaHa Ha ocHoBe ®ezmepanbHOTO
roCcyZlapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHZapTa CcpeHero obiero oopa3oBaHUs,
C YyuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TMpeAbAB/ISIEMBIX K
MaTeMaTHueCKOMy 00pa3oBaHMIO, W TpPaJuLUii POCCUHCKOrO0 00Opa30BaHUS.
Peanmm3arusi mporpaMmbl obecTieuriBaeT OBJIaJieHHe K/IFOUeBLIMU KOMITETEHI[USIMH,
COCTaB/ISIFOIIMMU OCHOBY /Il CAaMOPA3BUTHSI U HeTpepbIBHOIO 00Opa3oBaHMs,
1[€/IOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeJbHOTO pa3BUTHS
JTIMYHOCTH 00YYaroLuXCsl.

OE/IN N3YUYEHNA YYEBHOI'O KYPCA

BakHocTh yueOHOTO Kypca TreOMeTPUM Ha YPOBHe cpefHero o0iiero
obOpa3oBaHMs 00yC/OB/IeHAa TIPAKTHUUECKOW 3HAUMMOCTBIO MeTallpe/[MEeTHBIX M|
TIpeIMETHBIX Pe3y/JbTaTOB O00yueHWs TeOMeTpUM B HarpaB/ieHWH JIMYHOCTHOTO
pa3BUTUsA 00ydvaromuxcs, (opMyUpoBaHus (YHKIIMOHA/JILHOW MaTeMaTHUeCKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX y4eOHbIX JUCHUILIMH. Pa3BuTHe y 0Oydarommxcs
TIPaBWIBHBIX TIPE/[CTAaBEHUA O CYIITHOCTH W TPOUCXOKIEHUU T'eOMeTPUUeCKUX
abCTpakiuii, COOTHOIIIEHWM peasbHOTO U W/easbHOr0, XapakTepe OTpakKeHUs
MaTeMaTU4eCKOU HayKOW SIBJIeHUM U TIPOLIeCCOB peajbHOr0 MHpa, MecTe
reOMeTpPUM B CUCTeMe HayK M POJI MaTeMaTHUYeCKOTO MO/Ie/IUPOBaHUS B HAYYHOM
TI03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33pEHUS
yUalmxcsi, a TakKe KauyecTB MBbIIUIeHHs], HeOOXOJUMBIX MJid afanTalid B
coBpeMeHHOM 00I11iecTBe.

T'eomeTpusi SIB/ISIETCS OJHUM M3 0A30BBbIX TPEJMETOB Ha YPOBHE CPeIHETO
obmero o6pa3oBaHMWs, TaK KakK obecrieurBaeT BO3MOKHOCTb H3yUeHHs Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO!H HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.

Jlornueckoe MbIlyieHWe, (HOpPMUpyeMOe TpH H3yYeHUHd OOyuaroIuMUCs
TIOHATHUMHBIX OCHOB T€OMETPUN U TIOCTPOEHUH LIeTTIOUKU JIOTUUECKUX YTBEPXKIeHUN
B XO/le pellleHUs] reOMeTPUUeCKUX 3a/lau, yMeHHe BbIJIBUTaTb W OIPOBEpraTh
TUIOTE3bI HEMOCPeJCTBEHHO HCITIONL3YIOTCS TIPU PellleHrd 3a7au eCcTeCTBeHHO-
HAYYHOTO [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHre OpHUEeHTHPOBAThCS B TIPOCTPAHCTBE WUIPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00/acTsaX feATeNbHOCTH uesioBeka. OpueHTal[si uejiloBeKa BO BPEMEHU H
MIPOCTPAHCTBE — HeoOX0AWMOe YC/IOBHE €ero ColuaabHOro ObiTHS, (opma
OTPaKEHHsI OKPY>KalOI[er0 MUpPA, YC/JIOBUE YCIIEIIHOTO TO3HAHUS W AKTUBHOTO
npeobpa3oBaHusi  JlelcTBUTENbHOCTA.  OrepupoBaHHe  TPOCTPAaHCTBEHHBIMU
obpazamu 00beguHSET pa3Hble BUAbI yueOHOW W TPYJOBOM /IeATebHOCTH,



ABJIIETCS OAHUM W3 TMPOQeCcCUOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/ibHa
3ajaya (QopMHUpPOBaHUSI y OOYyUarol[UXCs MPOCTPAHCTBEHHOT'O MBbIIIEHUST Kak
Pa3HOBHIHOCTY 00Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUYECKOU /IesITe/TbHOCTH TI0 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe o00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYJIbTYPHOE Ppa3BUTHE
oOyuvarormuxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM  TIpuoOpeTeHUSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUUYeCKUX T'eOMeTPUUeCKUX 3HaHWUH W [IeHCTBUH,
CreliuPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCITELITHOTO TTPOZI0/DKeHHsI 00pa30BaHMUs
T0 CIel[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJHbIM UCTIO/Ib30BaHUEM reOMeTPHH.

[Mporpamma 1o TeomMeTpuM Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijIs
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WUCTIBITHIBABIINX 3HAUMTE/IbHBIX 3aTPYJHEHHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm obpa3oM, oOydaromiuecs Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOII[Me MaTeMaTHUUeCKWe YMeHHsl, CBsi3aHHbIe
CO CrerupuKON TeoMeTpUM W HeoOXOAWMbIe [Isi JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUUTh TeOMeTpuro Ooiiee
r1yboKo, ecyii B fAajbHEHIIeM BO3HUKHET HeoOXOAWMOCTb B TeOMeTPUYEeCKUX
3HaHUSX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/IM OCBOEHUs ITPOrpaMMbl  00eCITeUMBaeTCs  pelleHreM
COOTBETCTBYIOIIMX  3a/@au. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TIpeACTaB/ieHUs] O TeOMeTPpUU KaK 4YacTh MHUPOBOU

KY/JbTYPbl M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPY/KAFOIIIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/eHHS O MHOTOTPAaHHMKAX W TejlaX BpalleHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJISX, MO3BOJISIOIINX OMMCHIBATh
Y U3yuaThb pa3Hbie SIBJIEeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNsAX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/IeHHe MeTO/laMU pellleHUs 3a7lau Ha TMOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMHupoBaHHE YMeHWs OIEePHUPOBaTh OCHOBHBIMHM TOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJIeHMe  aArOpUTMaMH  peIlleHHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs TIPOBOAUTb  HeC/TIOXKHbIE  [lOKa3aTebHble
PacCyXieHHsI B XOZie peIlleHHs] CTePeOMeTPUUeCKHX 3alauy U 3a/au C
TIPAKTHUUECKUM CO/lepP>KaHHEeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHbIX U  TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/IbHONM  AKTUBHOCTH, HCC/Ie[[OBaTe/IbCKUX
YMeHUH, KpUTUUHOCTU MBIIIIJIEHHS;



e (opMHpoBaHUe (byHKIMOHATbHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHMe Ppacro3HaBaTb IIPOSIBJIEHUS T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTell B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTUX y4eOHBIX TPeAMETOB, MPOSIB/IEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTel, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTh TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reoMeTpUYecKUd arrmapaTr JJis peLleHHsi MPaKTUKO-OPUEHTHUPOBAHHbBIX
3a/jay, UHTepIIPETUPOBATh U OLIEHUBATh IT0JTyYeHHbIe Pe3y/bTaThl.

OT/unTe/TbHOM 0COOEHHOCTBIO TIPOTPAaMMbl SIBJISIETCS BK/IFOUEHHE B KYPC
CTepeOMeTPUM B Hauajlie ero u3yueHWs 337y, pellaeMbIX Ha YpPOBHe
VMHTYWUTHUBHOTO TI03HAHUSI, U OTipe/ie/IEHHBIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT MPOTEeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDPYET K
Jla/IbHeULIIeMY U3yUYeHUIO TIpeiMeTa.

[TpennouteHue OTAAETCS HArJIsIJHO-KOHCTPYKTUBHOMY MeTOoly 0OyueHusi, TO
eCTb TeOpeTUYeCKHWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MpPeJMeTHO-
MpPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TPOCTPAHCTBEHHBIX TPEeACTABA€HUN Y
yyalmxcsi B Kypce CTepeOMeTpUM IPOBOAMTCSA 3a CUBT pelleHWsl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OlMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zaHue obpa3a TPOBOAUTCS C OTMOPOM Ha
HarJsiAHOCTh, a OlepyupoBaHWe 00pa3oM — B YCAOBUSX OTBJIEUEHHUS OT
HarasiHOCTH, MbICJIEHHOTO U3MEHEHHs ero UCXOJHOr0 COZlepKaHus.

OcHOBHBIE cojeprKaTe/ibHble JUHUM Kypca «I'eometrpum» B 10-11 Kiaccax:
«MHororpaHHuku», «IIpsgmble U MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpallieHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUPOBaHUEe JIOTUUECKHUX YMEeHUH
pacripefiesisieTcsi He TOJBbKO I10 COJep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUs.

Copepxanvie o0Opa3oBaHUs, COOTBETCTBYIOIllee TIpeAMETHBbIM pe3y/bTaTaM
OoCcBoeHHs paboueil TporpamMMbl, pacTpefe/iéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, 4YTOObl OB/ajieHHMe TreoMeTpUUYeCKUMU
MOHATUSIMHA Y HaBBIKAMM OCYILECTBIISVIOCH TTOC/Ie0OBaTeIbHO U MOCTYMATe/bHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/INCh B
OO0IIy!0 CUCTEMy TeOMeTPHUeCKHX TMpeZCTaB/eHuH 00yJaroIuxcs, paclvpsis U
yray06ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTIAHE

Ha u3yueHune reomeTpuu oTBOAUTCA 2 yaca B Hefesro B 10 kiacce 1 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /jBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCTD,
npocTpaHcTBO. [loHsATHe 00 akKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHoOe pacriosiokeHue TMPSIMbIX B MPOCTPAHCTBE: IlepeceKaroluecs,
rnapasuiesibHble W CKpeljuBarolvecs TIipsmble. llapamiensHOCTD NOPAMBIX U
IUIOCKOCTeM B TMPOCTPAaHCTBE: TMapasiie/lbHble TpsMble B  MPOCTPAHCTBE;
TrapasulesIbHOCTh TPEX MpPSMBIX; IMapasjielbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMHK; YrOJ MeXXAy TIPpAMBIMU B TPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasiie/ibHble IIJIOCKOCTY; CBOMCTBA
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiilliie TpOCTpaHCTBeHHble (PUTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesienuries; MoCTpoeHre CeUeHuH.

[TeprieHAVKYISIPHOCTh MPSIMOM U TVIOCKOCTU: TI€PHEeHUKYJ/ISIPHbIe TIpsIMble B
IPOCTPAHCTBe, TMpsiMble Mapasjie/ibHble U IepreHAuKY/IspHble K IIJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TIepIIeHJUKY/IIPHOW TUIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp ¥ HAK/IOHHbIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTU, PacCTOsTHUE
OT TIpSIMOM [0  TUIOCKOCTH,  TIpOeKUusi  (Gurypel Ha  IJIOCKOCTb.
[leprieHAWKY/NISPHOCTh  TJIOCKOCTEM: TPU3HAK  TePHeHJUKYJSPHOCTA  [IBYX
M10cKocTel. TeopeMa 0 TPEx nepreHIUKYJ/Ispax.

MHororpaHHuUKH

[ToHsaTre MHOrOrpaHHMKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBITYK/IbIe
Yl HeBbINYKJ/Ible MHOI'OTPaHHUKU; pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MbI; MpsMasi ¥ HaK/IOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesienivne/; U ero CBoMcTBa. [lupamupja: n-yronpbHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBasi 1 T0JIHasi TIOBEPXHOCTh TTMPAMU/IbI; TpaBUIbHAS U
yCceuéHHass mNMpaMuja. OJJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPaHHUKU: TIOHATHUE IPaBUJIbBHOIO MHOIOrpaHHWKA; TpaBU/bHasg MpU3Ma U
NpaBWIbHAs THMpaMW/a; NpaBW/IbHAs TpPeyrojibHasi TNMUpaMUAa W TPAaBUJIbHBIN
TeTpasAp; Ky0. IlpeacraBieHWe O TIpaBWIbHBIX MHOTOTPAaHHUKAX: OKTap,
fofekasap v ukocasap. CeueHus MpU3Mbl U TTMPaAMU/IbI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEBbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  DJIeMeHTbl CHMMETPUM B [MpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOTOIDAHHUKAX.



BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péDOpa, JAuWaroHaiv, YTJIblL
[Tnomjager OOKOBOM TTOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOW TIOBEDXHOCTA TIPSIMON TMPHU3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW MHUPaMU/IBI,
TeopemMa O TIUIOIIAAu YyCeuéHHOW mupamuibl. [loHatve 06 o6béme. OOBEM
MTUPaMU/IbI, TIPU3MBL.

[Tomobubie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXy IUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

LunmHpruecKast TIOBEPXHOCTD, obpa3ytorye L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[UMMHAp: OCHOBaHUSA W
OOKOBasi TIOBEPXHOCTb, oOOpa3yiomjas ¥ OCb; ILIOMaJb OOKOBOW U TIOTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroiyie KOHUYeCKOW IMOBEPXHOCTH, OCh U
BepIllMHA KOHUUYeCKOU MOBepXHOCTU. KoHyC: OCHOBaHKe 1 BepIliHa, 00pa3yrolias
W OCb; TIUIOI[Alb OOKOBOW U TIOJHOW TIOBEPXHOCTUA. YCEUEHHBIA KOHYC:
obpasytoliye 1 BbICOTa; OCHOBaHUS M OOKOBasi [IOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JUaMeTp; IUIOIAb TTOBEPXHOCTU CQephl.
B3auMHoe pacriosioykeHue cdepbl U MJIOCKOCTH; KacaTebHast TVIOCKOCTh K cdepe;
nouaab chepbl.

M306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LIUIMH/APa U KOHYCa.

KoMOWHali Ten  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCAaHHBIA OKOmo cdephl; cdepa, BrUCaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[Tonsitne 06 06béme. OCHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTOJILHOTO Tlapasuiesienunea U ciaeacteuss u3 Heé. OO0bEM LIMIMHJPA,
KoHyca. O6béM 11apa v Tioujazib chepsl.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOMIAAsIMU
TTOBEPXHOCTeH, 00hEMaMU TT0I00HBIX TeJl.

Ceuennss TwIMHZApa (Tapa/iie/lbHO W TIEPIIeHAMKY/ISPHO OCH), CEeUeHHs
KOHyca (mapasisie/lbHOe OCHOBaHMIO M TIPOXOJsiiiee uepe3 BepIIMHY), CeUeHHs
1Iapa.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BekTop Ha M/1I0CKOCTH U B rpocTpaHcTBe. CI0)KeHNe U BBIUWTaHHEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/io. Pa3soykeHHe BeKTopa 10 TPEM HeKOMILJIaHapHBIM
BeKTOpaM. [IpaBWwio Tapasiesienuriefa. PelieHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeWCTBUM C BeKTopamu. [IpsiMOyrosibHasi cHcTeMa



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3ajauv B
KOOpAWHAaTax. YTOJ MexAy Bekropamu. CKassipHOe TMpOu3Be[eHHe BEeKTOPOB.
BblunciieHre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrr FeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINUHOCTHBIE pe3y/nbTaTbl OCBOEHUsI TIpOrpaMMbl yueOHOTO mMpeaMeTa
«MaremaTuka» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKAAHCKOM TTO3UI[MKM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa POCCHHCKOTO o0OIrecTBa, Iipe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
TpoLieiyP TPa)KJaHCKOTo ofIectBa (BbIOOPHI, OIMPOCHI YW TMp.), yMeHHeM
B3aMMO/|eMCTBOBaTh C COLMAJbHBIMUA MWHCTUTYTaMU B COOTBETCTBUU C UX
(QYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTHyecKoe BOCIIUTAHME:

c(hopMHUPOBaHHOCTbIO POCCUMCKOM IPaXkAaHCKOM WIEHTUUHOCTH, YBa)KEHUS K
TIPOLLJIOMY M HaCTOSII|EMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOLLIEHHEeM K
JIOCTMYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
K HWCIO/b30BaHUI0 3TUX [OCTWXKEHUN B APYTUX HayKax, TeXHOJIOTUsiX, cdepax
5KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HAaHUEM Iy XOBHBIX L[eHHOCTeu POCCHMICKOTO Hapo/a;
chOpMUPOBAHHOCTBID  HPAaBCTBEHHOT'O  CO3HAHWUS, STUUYECKOTO TIOBeJeHwUs,
CBA3aHHOTO C MPaKTUYeCKUM TTPUMEHEHUEM [JOCTMIKEHUW HAayYKU U [esiTe/TbHOCTBIO
yUEHOT0; 0CO3HaHWeM JINYHOTO BK/IaZia B OCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTUecKoe BOCNIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEeM K MHUDPY, BKJIIOUas 3CTETUKY MaTeMaTU4ecKhX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelLleHnH, pacCyXJeHUl;
BOCIIPMMMYMUBOCTBIO K MaTeMaTUYeCKUM acrieKTam Pa3/IMYHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMeHUs] TIDUMEHSITb MaTeMaThuueckue 3HaHUS B
WHTepecax 37J0pOBOro M 6e3ormacHOro obpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, cOasaHCUPOBaHHBIA PeXXUM 3aHITUN U

OTAbIXa, perysipHas (1)H31/II-IECKHFI aKTI/IBHOCTb) 5 (l)I/IBI/II-IECKOI"O
COBEpPIIIEeHCTBOBAHNA, npu 3dHATUAX Cl'[OpTI/IBHO-OBAOPOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BoclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  cdepaM  TNpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKEeHUsIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo00bpa30oBaHUI0 Ha TPOTSDKEHWH BCel >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUEeCKUX 3a/lau MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0TnYecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTallell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Ji pellieHus 3a/lau B
o0nacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe[ICTBUN [IJI1 OKPY>KalOILler CpeJbl.

IleHHOCTH HAyYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTBI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTHM [isi Pa3BUTHSA I[UBUIM3AI[MM; OBJIaZIEeHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTarnpeaMeTHbIe pe3ylbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OeliCmeUsIMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU Oelicmeusimu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposgaHue 6a308bIX KOSHUMUBHbIX npoyeccos obyuaiowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcailoujeeo  Mupd;  npuMeHeHue  /102UYecKUux,
uccnedosamenbCKuUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue JAeiCTBHS:

e BBIAB/IATH M XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKU MaTeMaTHUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUH MEXAy TOHSATHUAMH; (HOpMYJ/IMPOBaTh
oripefieJieHUs]  TIOHATWUM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/accUpUKaI[K, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KpPUTephu
TIPOBO/IUMOI'O aHa/TN3a;

e BOCIIpUHUMATh, (OpPMy/IMpOBaTh W  TIpeoOpa30BbIBaTh  CY’>KIEHUS:
yTBepAUTe/IbHbIE W OTpHUIlaTe/bHble, eJIWHWYHBbIE, YaCTHble U O0OIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUUeCKWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
npoTuBOpeunss B (akTax, [JaHHBIX, HAOJIOZEHUAX W YTBEP)KIEHUSX;



npejjlaraTb ~ KPUTepUH /i1 BBISBIEHWsS  3aKOHOMEDHOCTEM U
TPOTHUBOPEYNH;

e JefaTh BBIBOJBI C WCIOb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TIPOBOJUTH CaMOCTOSITe/TbHO JoKa3aTe/lbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TipsiMble ¥ OT MPOTUBHOI0), BbICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEPBI; OOOCHOBBLIBATH COOCTBEHHbBIE
CY’KIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUAHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble nco1e/joBaTe/IbCKHe AeHCTBUS:

e HCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIPOCH], (PUKCUPYIOIMe TIPOTHUBOpeYMe, Mpo0seMy,
yCTaHaB/MBaTh HMCKOMOe HM  JaHHOe, (OpPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJTbHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTel MaTeMaTUueCcKOro
00BeKTa, SIB/IEHHS, TIPOIECCA, BBLIABJIEHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATenbHO (hOpMyJ/IMpPOBaTh 0000IIeHNs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIPOBeJEHHOT0 HAOJMIO/IeHNs, MCC/Ie[lOBaHUs, OL|eHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00600111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE PAa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

e BBIABJATL AedHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOIIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh WHGMOPMALIMIO W3  WCTOUHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIMIO
Pa3IMUHBIX BUZIOB U (hOPM IIpe/[CTaB/IeHNS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, ITPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbOopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU OOI1leHusI; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 0
XOJZly pelleHus 3a/laui, KOMMEHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCHI 110 CYII[eCTBY 00CY»K/IaeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UM, HalleJleHHbIe Ha TMOMCK
pellieHus; COTMOCTaB/ATH CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muve U CXOACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTIacUsi, CBOU BO3PaKeHHSsI;
Mpe/CTaB/aATh  pe3y/bTaTbl  pelleHWs  3aJaud,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CaMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTal[ii U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  MpeUMYyllecTBa  KOMaHJHOW U
WHAVBH/IyaIbHOK pabOThI MU pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJIAHUPOBATh OPraHU3aIMi0 COBMECTHOMN
paboThI, pacripesiesisiTb BUALI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3y/bTaT paboThl; 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeH;
y4acTBOBATh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00MeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBIMIOJIHATL CBOK YacTb pabOThI H
KOODAWHUPOBaTh CBOM [IeHCTBUS C [ADYTMMH ujeHaMd KOMaH/bI;
OlLIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble ~ pezyasimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, aITOPUTM PeIlieHus 3aJjlauM, BIOMpaTh CI10Ccob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ YUETOM HOBOM
vH(opMaIuu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMM T[O3HaBaTelbHOU pedieKCMd KaK OCO3HaHUS
COBepLIAaeMbIX [eMCTBUMA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BlajeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpPOJI —Tpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/iauy;

Npe/IBUEeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHU!
3a/jlauyi, BHOCWUTb KODPEKTHBBI B /[eSITeJbHOCTb Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAW/IEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI [JOCTWKEHUS WIN HeJOCTHW)KeHUsl pe3y/bTaTOB [esaTe/lbHOCTH,
HaXO/IUTh OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MPpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBI CTePEOMETPUM U CJIe[ICTBUS M3 HUX TPU pelleHUU
reoMeTpUYeCcKrx 3ajadu.

OrneprpoBaTh NOHITUSIMU: MApa/IIeIbHOCTh U NEePHEHAUKY/ISPHOCTD MPSMbIX
Y TUTOCKOCTEH.

KrnaccuduimpoBath B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTeM B
TIPOCTPaHCTBE.

OneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJi, TPaHU JBYTPAaHHOrO YTIJa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM YyTro/ ABYTPAHHOTO YIJIa; I'pajyCHas Mepa
JBYTPAaHHOTO yTJia.

OnepupoBaTh TOHATUSIMA: MHOTOIDAHHMK, BBIMYK/IbIM W HEBBITYKJIbIU
MHOT'OTPaHHUK, 3J7IeMEHTbl MHOTOIPaHHUWKA, PABU/IbHBIM MHOTOTDaHHUK.

Pacno3HaBaTh OCHOBHBIE BH/bl MHOTOIDAaHHUKOB (MMpamMuza; IIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccupuipoBaTh ~ MHOTOTPAaHHUWKHM,  BbIOMpasi ~ OCHOBaHUS  AJis
K1accupukalvd (BbINYK/Ible W HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPaBU/IbHbIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapasiie/enurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKYIllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIMIIBI TOCTPOEHUS CeUeHUM, UCIT0/Ib3Ysl MeTO/] CJIefIOB.

CTpouTh CeueHWs] MHOTOIPAaHHUKOB METOJOM  CJie[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE YepPTe)KW W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKyY, CHU3Y.

Periath 3alauM Ha HaXOX</leHHe reoMeTPUUeCKUX BeJTMUMH 110 obpasiam rau
arOpUTMaM, TPUMEHsII MW3BECTHble aHA/JIMTUUEeCKHWe MeTO/bl TpU pelleHUU
CTaHJAPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIUUCJIEHWE PACCTOSTHUWA MEXAY [BYMsI
TOUKaMH, OT TOYKM [JO TIpSIMOM, OT TOYKHA [0 T[UJIOCKOCTH, MEeXIY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permath 3a7iauy Ha HaxOyKJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM Wix
arOpUTMaM, TNPUMEHSIS W3BECTHbIE aHA/JIMTUUECKHWe METO[bl TpPU pelleHUU
CTaHAAPTHBIX  MaTeMaTUUeCKuMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpELUBAOLMMUCA TMPSAMBbIMUA, MeXJy TMNpPAMOA U TIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMBI U T/IOIIA[U TTOBEPXHOCTEM MHOTOrpPaHHUKOB (TIpH3Ma,
nupaMyZia) C T[pyvMeHeHueM (OpMy/; BBIYMC/ATE COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBath MOHATUSAMMU: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (UTYDBI.

W3BnekaTb, Tmpeobpa3oBbiBaTb M UHTEPIIPETUPOBaTh MHQPOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTpUYeCKUX (Urypax, rnpefcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Jis pelleHHs CTepeoMeTpUYeCKUX
3a/,a4, MpeAro/arawluxX HeCKOJIbKO 1IaroB peLleHts, ec/id yCI0BUsl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  MpoOCTellllMe TpOrpaMMHbIe  CpeACTBa W 3JIeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PelLleHnH CTepeoMeTPpUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKWX 3aKOHOMEPHOCTeM B TNpUpoje U
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPHH B UCKYCCTBe.

[IpuMeHATh TOy4YeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JIW3MPOBaThb peasbHble
CUTyalluM W TPHMEHSITb W3yueHHble TOHATUS B IIpoLlecce TIIOMCKAa peLleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW MpobseMbl, MOJe/NMpOBaTh peasbHble
CUMTyallUM Ha sA3bIKE TeOMeTPUH, WCC/Ie[0BaTb IIOCTPOEHHbIE MOZENU C
MCTI0/Tb30BaHHEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauu, CBSI3aHHbIe C HAXOKJeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OmneprpoBaTh TOHATHAMH: I[WIWHJpUUECKas TTOBEPXHOCTb, 00Opa3ylolue
L[UIUHADUYECKONW  TIOBEPXHOCTH;  LWIMHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3ymoiiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; chepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus (LIUIUHAP, KOHYC, cdepa U 111ap).

OOBACHATD CTIOCOOBI TIOJTyUEHHS TeJT BPAIl[eHHSI.

KnaccuguimpoBaTk B3aMHOe pacrosioykeHue cepbl U TIJI0CKOCTH.

OrnepupoBath MOHSTHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I11apoBOM CJIOM, OCHOBaHMe IIaPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbruucisite  00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy..

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BIHUCAHHBIM B cdepy U
OMUCAaHHBIA OKO0JI0 cdepbl; cdepa, BMUCAaHHas B MHOTOTPAaHHUK WM Tejo
BpallijeHusl.

BbIUMCISTE COOTHOIIIEHUS] MeXKIY TLIOU[aAsIMU TIOBEPXHOCTeM U 0O0bEéMaMu
1OZI00HBIX TeI.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInonHATh (BHIHOCHBIE) TIJIOCKHE YepTeXXKH U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Y; CTPOUTH C€UEeHHs Te/T BpaIlleHusl.

Vi3BriekaTtb, HWHTEPIPETHUPOBaTh U IpeoOpa3oBbiBaTh WHGOPMALMIO O
TIPOCTPAHCTBEHHBIX MeOMeTpUUeCKUX (pUrypax, mpejiCcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKaXx.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  [IEMCTBUS  CIOXKEHWsI BEKTOPOB, BLIUWTAHUSI BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBONMCTBaMHU OHK 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO Tapasienernureza.

OrnepupoBaTh MOHATUSIMU: J]eKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAThl BEKTOPa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxomuTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKiafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaMm.

3aJjaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/MHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jis pellleHusT CTepeoMeTpPUUecKuX
3a/]a4, MpeATIo/ararwluX HeCKO/IbKO I1ar0B pPellieHUs, eC/id YCI0BUs PUMeHeHUs
3a/laHbl B IBHOU (hopMe.

PemaTh mpocTeliiie reoMeTpuueckue 3aZlaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0OKa3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM U
HaxXOoXK/leHre TeOMeTPUUeCKHUX BeJIMUKH 110 00pasijaM Wid aAropuTtMaM, TIpUMeHsIs
W3BeCTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TPU PellieHnH CTepeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTE TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTell B TIpUpojie U
YKWU3HM, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB I'eOMeTPHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOLleCcCe TIOMCKA pelleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsemMbl, MO/|e/TMPOBaTh peasibHbIe
CUTyalluM Ha fA3bIKE TeOMeTpUH, WCC/Ie[0OBaTh IIOCTPOEHHbIE MOZEIU C
HCTI0/Tb30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariapaTa aareopbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUeM reOMeTpPUUYeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/inyecTBo 4yacoB J/IeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Kontposbabie | IIpakTHyeckue
n/n NMporpaMmsbl Bcero oOpa3oBaTe/bHBIE
paboThI paboThI
pecypcsl
bubsmoreka IIOK
1 B 1
BEACHAE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
’ [IpsiMble U IJIOCKOCTY B IIPOCTPAHCTBe. 12 1 Bbubmioreka IIOK
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 ITeprieHAUKY/ISIPHOCTD MPSMBIX U 1 Bubmioreka IIOK
MJIOCKOCTeNn https://m.edsoo.ru/1c209e37
bubmmoreka LIOK
4 1 1
YTi1Bl MEXY IPAMBIMU U IJIOCKOCTSAMU 0 hits:/m.edsoo.ru/1c209e37
Bbubmmoreka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
. 1
6 OBbEMLI MHOTOraHHHKOR J https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeueHus, paCCTOSAHUSA U YIJIbI 4 1 BuGmuorexa [JOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5) 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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11 K/TACC

KosimuecTBo uacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
MpOrpaMmsbI Bcero oOpa3oBare/ibHbIE
e paboTbI paboThI
pecypchbl
bubmoreka [IOK
1 T 12
€718 BPAMEHIA https://m.edsoo.ru/1c209e37
bubmoreka IIOK
2 2 1
OOnémb Ten > https://m.edsoo.ru/1c209e37
bubmioreka LIOK
3 BekTopbl ¥ KOOpAUHATHI B TIPOCTPAHCTBE 10 1 hitps://m.edsoo.w/1c209e37
4 [ToBTOpEHUe, 000011IeHNE, . 1 bubmuoreka IIOK
crcTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
Ko/inyecTBo yacos JJIEKTPOHHBIE
Ne Jata nudpoBbie
Tema ypoka KoHnTpo/ibHble | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/bHBIE
paboThI e paboTbI
pecypchl
OCHOBHBIe MTOHATHUS CTEPEOMETPUHU:
TOUKa, NpsiMasi, MJI0CKOCT,
rpocrpaHcTso. [IpaBusna
1 1300pa’keHust Ha pUCYHKaXx: 1 Bubmiorexa [IOK
p pHcy o https://m.edsoo.ru/aecc77cd
1300pakeHUs MI0CKOCTeH,
rapa’siie/ibHbIX NPSMbIX (OTPE3KOB),
cepeJiMHbI OTpe3Ka
ITonsTHSA: NTepeceKaroLecs
2 TIJIOCKOCTH, TTepeceKarolecs rnpsmas 1 Bubmorexa [IOK
» TTEP . P https://m.edsoo.ru/2d8a9¢99
Y TUIOCKOCTb
ITonsaTHSA: TepeceKaroLecs
bubmoteka LIOK
3 IVIOCKOCTH, MepeceKarolyecs rnpsamast 1
https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HaKOMCTBO C MHOTOI'paHHUKaMH,

4 1300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKAaX, Ha MTPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
HauanbHble cBefieHUst 0 KyOe 1

5) nvpaMmuzie, UX pasBépTkU U MO e 1 bubmotexa IOK

PAMHAE, MX PasBEp At https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB
6 HauanbHble cBefieHUs 0 KyOe U 1 bubmioreka LJOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/a63959ed

npamu/ie, UX pa3BéPTKU U MOJIeJTu.
CeueHusi MHOTOTPDAHHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsiTHEe 006 aKCMOMAaTHUUECKOM

7 MOCTPOEHHH CTePeOMeTPHH: aKCUOMBbI Bubmiotexa [IOK
P P Pyt https://m.edsoo.ru/0cc5c4fe
CTepeoMeTpHH U CIeICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTHUYECKOM
8 MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI Bubmiorexa IOK
P P Pyt https://m.edsoo.ru/239c8cb4
CTepeoMeTpHH U CIeICTBUS U3 HUX
[MToHsATHE 006 aKCHOMAaTHUYECKOM
bubmoteka LIOK
9 MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI
https://m.edsoo.ru/65c6b106
CTepeoMeTpHH U CeICTBUS U3 HUX
[MToHsATHE 06 aKCHOMAaTHUeCKOM
bubmoTeka LIOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpHH U CIeICTBUS U3 HUX
B3avMHoe pacriosioykeHue MpsIMbIX B
1 IIPOCTPAHCTBe: IepeceKaroluect, bubmioreka LJOK
rapa’sijieJibHble U CKpelyBaroLrecs https://m.edsoo.ru/1a2520£6
TpsiMble
[TapanienbHOCTb NPAMBIX U
TIJIOCKOCTEN B MPOCTPAHCTBeE:
12 rapa’sijiesibHble TIpsiMble B Bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBe; Mapasule/IbHOCTb TPEX
TIPSIMBIX
[TapaniensHOCTb NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPaHCTReE: bubmmoreka IIOK
[TapaniebHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 YT71Bl € COHaIpaB/IeHHbIMU bubnuoreka LIOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

CTOpPOHaMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
TPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay rpsiMbIMU B bubmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasienbHOCTB MJIOCKOCTEN: bubmoteka LIOK
riapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18{255
. . bubmoreka LJOK
18 CaoiicTBa napasie/bHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie TPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TETPa’ Bubmorexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
KyO0, Tlapasuiesienure,
. bubmoTeka LIOK
20 ITocTtpoeHue ceueHun
P https://m.edsoo.ru/1d434d0f
. bubmmoreka LIOK
21 [TocTtpoeHue ceueHut nommorexa L
https://m.edsoo.ru/ec26fe5d
KoHTtponbHast paboTa o teme
Y "[IpsiMble 1 TIJIOCKOCTH B Bbubmoteka LIOK
rpocrpaHcTse. [1apanienbHOCTE https://m.edsoo.ru/9a0a9e56
MIPSIMBIX U IJIOCKOCTeM"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HH(I))CKOQ“H'}IITE P:IeH VK 5)1;1 Hble Bubmiorexa OK
- TTePHERAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBe
24 [IpsimMblie mapasnienbHbie U bubmioreka LJOK
NepreHJUKYyJ/IpHbIe K IVIOCKOCTU https://m.edsoo.ru/0ac11c95
75 [IpsimMble napasinesnbHble U bubmoTeka LIOK
MeprieHJUKYyJIsIpHbIe K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprieHAUKYJIIpHOCTH bubmoteka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
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https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f

HpﬂMOﬁ N IIVIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3HaK neprieHAUKYJIIpPHOCTH bubmoteka LIOK
TIPSIMOM U TJIOCKOCTH https://m.edso0.ru/79165d15
)8 Teopema o nipsiMoii bubmoteka LIOK
NepreHJMKY/ISIPHOM IJIOCKOCTH https://m.edso0.ru/635c5087
79 Teopema o nipsiMoit bubmoteka LIOK
TepreHUKY/ISIPHOU TJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o nipsimoi bubmiorteka LJOK
TepreHAUKYISIPHOMN TIJIOCKOCTU https://m.edsoo.ru/7d18834b
[TeprieHAMKYSID U HAK/IOHHBIE:
31 aCPCTOHﬂI/IeYOT EOT-IKI/I 0 TJIOCKOCTH Bubmotexa [IOK
p f ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM /10 TIJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
32 anCTOHEI/IEYOT EO‘{KI/I 0 TJIOCKOCTH Bubmorexa OK
P 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSMOM /10 IJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
33 aCPCToinHeYOT EO‘IKI/I 0 IJIOCKOCTH Bubmiorexa [IOK
P 6 ’ https://m.edsoo.ru/aSb7b8e3
paccTosiHUe OT MPSIMOM 10 TJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
34 aCILTOHil/IeyOT EOLIKI/I 0 TJIOCKOCTH Bubmorexa OK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCcTosiHUE OT MPSIMOM 10 TJIOCKOCTH
35 YTr/bl B IPOCTPAHCTBE: YIOJI MeXAY bubmiorteka LJOK
TPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yroJ, TUHEHHBIN yroJ bubnuoreka IIOK
JBYTPaHHOIO yrJia https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIN yroJ, JTMHENHbINA yroJl bubmoTeka LIOK

[BYTPaHHOrO yrja

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/6b61b2b4
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[TeprieHAVKYISPHOCTD MJIOCKOCTEH:

38 [IPU3HAaK IepreHauKYIIpHOCTU IBYX Bubmmorexa [JOK
p Up AMKYTIAD ABY https://m.edsoo.ru/ec3e2da3
[IJIOCKOCTEH
ITeprieHIUKY/IAPHOCTD IJIOCKOCTEH:
39 I IEBHaIfL neynefl UKYJIIPHOCTHU [IBYX Bubmorexa LIOK
p Up AKYTIAD ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTeN
[NeprneHIUKYIAPHOCTD TJIOCKOCTEH:
40 m IEBHEIKA neynefl UKVJIIPHOCTU IBYX Bubmiorexa LIOK
P Up AMKYTIAD ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 TeopeMma o TpEx neprieHAUKY/IIpax Bubmiorexa HOK
p p p AMKYIIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx meprieHIuKy/Isipax Bubmiorexa IOK
p p p AMKYIIAP https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx meprieHIuKy/Isipax Bubmmorexa [JOK
P PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHas paboTa 1o Temam
44 "[leprieHAUKYIAPHOCTD MPAMBIX U bubnuoreka IIOK
nockocTe" u "YT/bl MeXy https://m.edsoo.ru/5b971ef3
TPSAMBIMU U TJTIOCKOCTAMU"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
371eMeHTbl MHOT'OTDaHHUKa,
45 BBIITYKJ/IbIe U HEBLIIYK/IbIe Bubmiorexa HOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKa
MHOTrOTpaHHUKA
[1pu3ma: n-yronbHasi Ipu3Ma; FpaHy U
46 OCHOBAaHWUS TIPU3MBbI; TIpsIMasi U bubmoreka IIOK

HaKJ/IOHHAsA MPU3MBbI; 6oKkoBas 1
IMOJIHasA MOBEPXHOCTL ITPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/2d24e873
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[Maparnnenenure[, MPsiIMOYTOJIbHBIN

bubnuoreka IIOK

47 napasijiesieniures U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamyja: n-yrosibHast MpaMu/za,
I'PaHU U OCHOBaHUe NYMpaMU/bl;
48 OoKoBasi ¥ TIOJTHAs [IOBEPXHOCTh Bubmiorexa [JOK
B https://m.edsoo.ru/fblcd0a5
NYpaMu/ibl; paBUIbHAas U yCeuéHHas
nvpamu/zia
IIpaBU/IbHBIE MHOI'OTPAHHUKU:
TIOHSATYE TIPaBUIbHOT'O

49 MHOIOTpaHHUKA; [IpaBUJIbHAsA MIpU3Ma bubmoreka LIOK
Y paBUJIbHAasg NMUpaMu/ia; IpaBUIbHas https://m.edsoo.ru/074c8865
TpeyroJsibHas nupamuza u
TIpaBU/IbHBIN TeTpasip; Kyo
IIpencraBieHue O NpaBUIBHBIX

50 MHOI'OIpaHHUKax: OKTas/p, Bubmuorexa [JOK

https://m.edsoo.ru/a0fdd5bf
[0/leKas/ip ¥ UKOCas/p.
CuMMeTpus B IPOCTPAHCTBE:
CUMMeTpUsl OTHOCUTEJILHO TOUKY,

51 MIPSIMOU, TUVIOCKOCTH. DJIEMEHTbI bubmoteka LIOK
CUMMETPUU B ITUpaMujax, https://m.edsoo.ru/b9e777d9
Tapasuiesienure/ax, paBUIbHbIX
MHOI'OIpaHHUKax
Boluncienue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: péOpa, JuaroHam, Bubmotexa OK

https://m.edsoo.ru/6cdbecef
YIJIbL
53 [Tnorasbs 60KOBOM MOBEPXHOCTH U bubmoteka LIOK

TO/THOW MTOBEPXHOCTHU MPSIMOU
TIPU3MBI, I7I0111aJjb OCHOBaHUM,
TeopeMa 0 O0KOBOM IMOBEPXHOCTH

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/37d84157
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TIPSIMOM MPU3MBI

[Tnomaae 6OKOBO MOBEPXHOCTH U
MOBEPXHOCTH NPaBUJILHOU

54 MUPaMHU/bI, TeOpema O TUIOLagu Bubmmorexa [JOK
P Uﬂ » Teop Lu A . https://m.edsoo.ru/5603e30b
OOKOBOIi TOBEPXHOCTH yCEUEHHOMN
TTUPAMU/IBI
55 KoHntposbHast paboTa 1o Teme bubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmoreka IIOK
n n
56 onATHe 00 06nEme https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
- "
> Obném mupamuzL https://m.eds00.ny/235171b3
, bubnuoreka LIOK
>8 O6bém mpamn et https://m.edsoo.ru/f47dfefd
, bubnuoreka LIOK
>9 O6bém mupamize! https://m.edsoo0.ru/79¢10312
N bubmoTeka LIOK
60 O6bém mupamize! https://m.edsoo.ru/2faadc3f
61 OO6BEM TTPU3MBI Brbmorexa OK
https://m.eds00.ru/79853608
bubmoreka IIOK
’ .
6 Obmém npu3ver https://m.edsoo.ru/1e053890
, Bbubmoteka LIOK
63 Obném mpusmbl https://m.edso0.ry/482d351
64 KoHTposibHast paboTa 1o Teme bubmioreka LIOK
"O6BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpEHME, 06006IIEHHE bubmoreka IIOK

CHCTeMaTH3aLus 3HaHWUM.

https://m.edsoo.ru/098bedad
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[TocTpoeHue ceueHUit B
MHOTOrpaHHUKe

[ToBTOpeHue, 00001IIeHNE
CHCTEMAaTH3aLIUs 3HAHUH.

66 BbiuniciieHre pacCTOSTHUN: MeXIy 1 bubmoreka IIOK
JIByMsI TOUKaMH, OT TOUKH /IO TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH [0 TJIOCKOCTH, MEXAY
CKPeLLMBAOIMMHUCS NPSIMbIMA
bubnuoreka IIOK
67 WTorosas KOHTpO/LHas paboTa 1 https://m.edso0.ru/b9146bc0
[ToBTOpEHMe, 000011IeHe
CcHCTeMaTH3al[ysl 3HaHUM.
BrrunicieHue yrioB: Me
68 CKpEH_]I/IBaIOUJ"}IZIMHCH Hp;KM'quMI/I, 1 bubmmorexa [JOK
. https://m.edsoo.ru/56765e8b
MeJXly TIPSIMOU U TJIOCKOCTBIO,
[IBYTDaHHBIX YTJIOB, YTJIOB MEXAY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/b9146bc0
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11 K/TACC

KonuuyecTBo yacos JJIeKTPOHHBbIE
No Jdata nudpoBbie
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
Cdepa u 11ap: 1{eHTpP, pajiuyc,

1 rameTp; 110 b [TIOBePXHOCTH 1 Bubmorexa IOK
A P i P https://m.edsoo0.ru/0341bc2b
cdepsl
B3aumHoe pacrionioxxenue cepbl U

bubmoteka LJOK
2 IIJIOCKOCTHU, KacaTe/bHasl IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; miomags cdepbl

3 M306pakeHue cdepsl, mapa Ha 1 bubmiorteka LJOK
iockoctu. CedeHus 1mapa https://m.edsoo.ru/bc15{7f2
LynuHpUueckKas OBEPXHOCTb,

4 obpa3ytoliye 1UINHAPUUeCKON 1 bubnuoreka IIOK
TIOBEPXHOCTH, OCh LIWJIUH/IPUUYECKOM https://m.edso0.ru/6054b8c1
TOBEPXHOCTH
LuiuHAp: ocHOBaHUS U OOKOBast

5 TIOBEPXHOCTh, 00pa3ytoiiiasi U 0Ch; 1 bubmoreka IIOK
TI0ITIaIb OOKOBOM M ITOTHOM https://m.edsoo.ru/188f6216
TIOBEPXHOCTH
V300pakeHue 1[UIMHAPA Ha
r0ckocTu. Pa3BépTka LUIMHApa.

6 CeueHust LIU/IVH, pa (I'IJILE)CKOC'I/:“LII;)I-O 1 Bubmiorexa [JOK

I . AP ’ https://m.edsoo.ru/016e25eb
TrapasiieikHOW UTn
TIepIIeHJUKYISIPHOM OCH LIWJTUH/IPA)
7 KoHnueckas roBepxHOCTb, 1 bubmoTeka LIOK



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/016e25eb
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obpa3sytolie KOHUUeCKon
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHHE U BepIIHHA,

bubmoreka IIOK

8 obpas3yroliasi ¥ 0Ch; TUIOLA/[b
pasyrom bs TUIOMAA https://m.edso0.ru/897dd3b2
OOKOBO¥ U MOJTHOM TTIOBEPXHOCTH
YceuéHHBIM KOHYC: 00pa3yroliye 1
9 BBICOTA; OCHOBaI-}III/IH u gOKZBaH; Bubmotexa OK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
M300pakeHre KOHyCa Ha
riockoctu. Pa3BépTka KoHyca.

10 CeueHust KOHyca (TVIOCKOCTBIO, bubmmoreka LIOK
Trapasuie/ibHOM OCHOBAaHUIO, U https://m.edsoo.ru/0bde1be8
TJIOCKOCTHBIO0, TIPOXOZsiieid yepes
BepILNHY)

1 KombuHarms Tes BpaltieHust U bubmuoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OMHMCaHHBIM 0KOJIO

1o ctepsl; cdhepa, BMcaHHas B bubnuoreka LIOK
MHOTOI'paHHUK WU B TeJ0 https://m.edsoo.ru/0b136158
BpallleHust

13 [TonsiTve 06 06béMe. OCHOBHBIE bubnuoreka LIOK
CBOMCTBa 0OBEMOB TeJl https://m.edso0.1ru/26a03fb7

bubmiorteka LJOK

14 O0BéM LIMIUHApPa, KOHYyCa

5 AP Y https://m.edsoo.ru/5513d87b
bubmoTeka LJOK

15 OO6mBéM 1m1apa u Tiomazab chepbl

P Az chep https://m.edsoo.ru/d189bde2

16 [TomoOHbIe Tesla B MPOCTPAHCTRE. bubmoteka LIOK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
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COOTHOIIIEHUSI MEeXKAY TIOIIAIIMH
TIOBEPXHOCTEH, 00BEMaMU
MOI00HBIX T

https://m.edsoo.ru/810cf1leb

17 KoHTposibHast paboTa 1o TeMam bubmoTeka LIOK
"Tena Bpamenus" u "O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha I/I0CKOCTU U B bubmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrioXkeHre U BbIUUTaHVE BEKTOPOB Bubmiorexa [IOK
P https://m.edsoo.ru/23f4£089
20 YMHOXeHHe BeKTopa Ha YUCII0 Bubmiorexa LOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTOpa 1o Tpém
21 HeKOMIIJlaHapHbIM BEKTOpaM Bubmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBusio napasnienenure/a
Perienue 3as1au, CBsI3aHHBIX C
22 TpUMEeHEeHHeM MPaBUI JeNCTBUM C Bubmiorexa [IOK
P pasuiA https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/Ip'[éLHEHI/II/I FEOM@"E UUYeCKUX A Bubmorexa LIOK
pup P https://m.edsoo.ru/d3alfe30
3a/1au
[IpsamoyrosibHas cucreMa
24 KOODP/JUHAT B TIPOCTPAHCTRBE. bubnuoreka LIOK
Koopaunatsl BekTopa. IIpocreime https://m.edsoo.ru/48db7058
3a/lauv B KOOpJHWHATax
75 Yron Mexay BeKTOpaMu. bubmiorteka LJOK
CkasnsipHOe TIpou3Be/ieHre BEKTOPOB https://m.edsoo.ru/725effc4
%6 BriuriciieHune yriioB Mexay bubmoreka IIOK

MpAMBIMH U TIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/725effc4
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KonTtposnbHast pabora 1o teme

27 "BeKTopbl ¥ KOOP/UHATHI B 1 bubmorexa LIOK
P " PA https://m.edsoo.ru/77¢22fc5
TIPOCTPAHCTBe
[ToBTOpeHue, 06001IeHE U
)8 cucTemMaru3anys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢durypsl, akThbl, TeOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TIJIaHUMEeTPUU
[ToBTOpeHue, 06001IIeHE U
79 cucTemarusanys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢burypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
TJIaHUMeTpUU
[ToBTOpeHue, 06001IeHE U
30 CcHCTeMaTH3allysl 3HaHUM. 3a/1auu 1 bubmmoreka LIOK
IVIAHUMETPUU U METO/bI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEHME, 0600IIEHHE U
31 CcUCTeMaTr3alus 3HaHUU. 3aZ,auu 1 bubmoreka LIOK
IJIAHUMETPUU U METObI KX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHMe, 0600IIEHE U
30 cucreMarr3anus 3HaHUU. OCHOBHbIE 1 bubmmoreka LIOK
¢burypel, dhakThl, TeOpeMbl Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuu
Bbubmoteka LIOK
33 WToroBasi KOHTpO/IbHAsI paboTa 1 nommoreka I
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHME, 0600IIEHNE U 1 bubmmoreka LIOK
CHCTeMaTH3al[ysl 3HaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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I[TPOI'PAMME







TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBI

10 KJTACC

Kopg

npoBepsieMor
0 pe3y/bTaTa

IIpoBepsiemble npeMeTHBIE Pe3y/ILTAThI 0CBOEHHS 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbI CpPe/JHero o01iero 00pa3oBaHust

7 I'eometpust
7.1 OnepupoBaTh NMOHATUSIMU: TOUKA, MpsiMasi, TVIOCKOCTh
- [TprMeHsSITb aKCHOMBI CTePeOMeTPUU U CJIeICTBUSI M3 HUX TPY pelleHrur
' reoMeTpUUeCKHX 3azau
23 OrnepupoBaTh TMOHATUSIMU: TapasielbHOCTh M TepreHAUKY/ISPHOCThb
' MPSIMBIX U [JIOCKOCTeM
74 KnaccudunmpoBatb B3auMHOe pacrioyio’keHue TPSIMBbIX U TJIOCKOCTel B
' TPOCTPAHCTBE
OrnepupoBaTh MOHSATUSIMU: ABYTPaHHbIN YroJl, TPaHU ABYTPAHHOTO YTJia,
7.5 pebpo JBYTpaHHOTO yTJIa, TUHEWHBINA YTo/ JBYTPAHHOTO YTJa, TPayCHast
Mepa JBYTrpaHHOro yrja
26 OrnepupoBaTh MOHSATUSIMH: MHOTOTDaHHUK, BBINYK/BbIM U HEBBITYK/bIN
' MHOTOI'PaHHUK, 3/1eMeHTbl MHOTOTDAaHHUKA, MPaBU/IbHbIN MHOTOTPAHHUK
S5 Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOTDaHHUKOB (MMpaMuza, INpU3Ma,
' MPSIMOYTO/IBHBIN TIapasuieienure, Kyo)
KnaccuduimpoBate  MHOTOTDAaHHUKM,  BbIOMpasi  OCHOBaHWS ISt
- Kjiaccudukauu  (BBIMYK/Ible U HEBBINyK/Ible  MHOTOIPaHHUKH,
' MpaBWIbHbIE MHOTOTDAaHHUKH, TIpSIMble U  HAKJIOHHbIe  TPU3MBI,
rapa’sie/ienure/bl)
79 OnepupoBaTh TIOHATHUSIMU: ceKy1as IJIOCKOCTB, ceueHue
' MHOT'OrPaHHUKOB
710 OOBSICHATb ~ TPUHLIUIIBI  TIOCTPOEHHsI CeYeHWH  MHOTrOrPaHHUKOB,
' WCII0/1b3Y$51 METO/] CJIe[IOB
7.11 CTpouTh CeueHUs] MHOTOIDAaHHUKOB METOJOM C/IeflOB, BbIIIOJIHATh

(BBIHOCHBIE) TJIOCKHME UepTeXkM U3 PUCYHKOB MPOCThIX 00BEMHBIX QUTyp:




BU/ CBepXY, COOKY, CHU3Y

7.12

Peliath 3a7lauy Ha HaxOXK/eHUe reOMeTpUYeCKUX BeJMUMH 10 obpastiam
WA aaropuTMaM, INpUMeHss M3BeCTHble aHaIUTHYecKhe MeTO/bl IpU
pellleHMy CTaHJApTHBIX MaTeMaTU4YecKuX 3a/lad  Ha BbIYMC/IEHHE
pacCTOsIHUI MeXXZAy ABYMsI TOUKaMH, OT TOYKH [0 MPSIMOM, OT TOUKHU [0

IJIOCKOCTH, MEXy CKPpeUBAOLMMHUCA MMPAMBIMHA

7.13

Permiath 3a/lauM Ha HaXOXK/eHHEe reOMeTpUUYeCcKUX BeMUrH 1o obpasijam
WU aJropuTMaM, TpPHUMeHsisi W3BeCTHble aHaJIUTUYeCKHWe MeTO/bl MpHU
pelleHnr CTaHJapTHbIX MaTeMaTUUeCKUX 3a/lady Ha BBbIUMC/EHHEe YIJIOB
MeX/ly CKpelLMBalLMMHUCS TPSIMbIMUA, MeXAY TPSIMOM U TJI0CKOCThIO,

MEeXX[y TUVIOCKOCTSIMM, [IBYTPaHHbIX yTJI0B

7.14

Bbunc/iaite 00BEMBI M TUION[AIA  TIOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3Ma, nvpamuza) C IpUMeHeHreM (OPMYJI, BBIUUC/ISTh COOTHOLLEHUS
MeXay T/IOIIA/ISIMU TOBEPXHOCTeH, 00bEéMaMu 110/J00HBIX

MHOI'OrpaHHUKOB

7.15

OHepI/IpOBaTB MMOHATUAMU: CUMMETpUA B TMPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHH, LIEHTP, OCh U IJIOCKOCTb CUMMETPHU (PUTypPbI

7.16

W3BnekaTh, mpeoOpa30BbIBaTH W WHTEPIPETHPOBATH HMH(GOPMALMIO O
MPOCTPAHCTBEHHBIX T'eOMeTpUUeCKHUX (Urypax, Mpe/ACcTaB/leHHYI0 Ha

yepTeXXax U pUCyHKax

7.17

[TpyuMeHsTh reomeTpuueckre (pakThl [/1s1 pellleHUs] CTepeoMeTpPUUYecKUX
3a7ia4y, Tpejro/aralolliiX HeCKO/bKO I11aroB peLIeHusl, eCId YCIOBUS

TIpUMeHeHusI 3a/laHbl B SBHOU (popMe

7.18

[TpuMeHATbL mTpOCTelilllie TIPOrpaMMHBbIEe CpeACTBAa U 3JeKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMbI IIPU peIeHHUHX CTEPEOMETPHUYECCKUX 3d4a4

7.19

HpI/IBO,E[I/ITL MpUMeEPbI MAaTEMATUUYECKUX 3aKOHOMepHOCTEﬁ B IpUpoje "

JKW3HH, PACIIO3HABATE IIPOsB/IEHHE 3dKOHOB reOMeTpUr B HCKYCCTBE

7.20

[TpyuMeHSTH T0/TyueHHbIe 3HAHUSI Ha TIPAaKTHKe: aHA/TU3UPOBaTh peasibHbie
CUTyalldd U TIDUMEHSTb U3yUeHHble TIOHATUS B TIpOljecce TIOMCKa
peleHust MaTeMaTUueCcKU chopmy/IMpOBaHHOM 1po06/IeMbl,
MO/Ie/IUPOBaTh peasibHble CHUTYal[UM Ha si3bIKe TeOMEeTPUH, UCCIIe[0BaTh
MOCTPOEHHbIE MOJIe/TM C WCTIOh30BaHUEM T'eOMEeTPUUECKUX TIOHATHU U
TeopeM, arrapara ajareOphbl, peliaTh MPaKTUYeCcKre 3aflauk, CBsi3aHHbIE C

HaXO0XAeHUEM IreOMeTpUUYEeCKUX BEJTMUNH




11 K/TACC

Koa IIpoBepsieMbie NpeAMeTHBIE pe3y/IbTAaThl 0CBOEHUsI 0CHOBHOM
MpOBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI CPeJHEro 001ero 00pa3oBaHus
pe3y/ibTarTa
6 ['eomeTpust
OnepupoBaTh MOHATUSMU: LIWIMHPHUYECKast IOBEPXHOCTh, 00pa3syroliye
61 LIW/IMH/IPUYECKON TOBEPXHOCTH, LWIMHAD, KOHWUYeCKas TOBEPXHOCTb,
' oOpasyrome  KOHHUYECKOW  TOBEPXHOCTH, KOHYC, cdepuyeckas
TOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpalljeHus (LUIMHADP, KOHYC, cdepa U 111ap)
6.3 OOBSACHATH CIIOCOOBI TTO/TyUeHUs TeJT BPalljeHUsT
6.4 KnaccuduimpoBaTk B3aMHOe pacrio/ioykeHue cepbl U MI0CKOCTH
OrnepupoBaTh TOHSATHUSMU: I11APOBOM CEerMeHT, OCHOBaHUE CerMeHTa,
6.5 BBICOTA CErMeHTa, ILIapOBOM CJIOM, OCHOBaHWeE I11apOBOT0 CJIOs, BBICOTA
1aPOBOTO CJI0S], IIIaPOBOU CEKTOP
66 Bbunciate 00BEMBI W TUIOMIA[AM TIOBEPXHOCTEM Tejl BpalleHws,
' reoMeTpUUeCKUX TeJl C MpuMeHeHreM (Gopmy
OrnepupoBaTh TIOHSATUSMU: MHOTOTPAHHUK, BIHMCaHHBIM B cdepy u
6.7 OnMCaHHBIN 0K0J10 cephl, chepa, BIMCaHHAass B MHOTOTPAHHUK WU TeJ0
BpallleHuUs
6.8 BBIUMCASTE COOTHOILIEHHS MEXIy TUIOIIaisMA TIOBEpXHOCTeN U
' 00BEMaMH MO/JOOHBIX TeJT
69 M306pakaTh n3yudaemble (UTYpPbl OT PYKU U C MPUMEHEHHEeM TPOCTBIX
' yepTEXKHBIX UHCTPYMEHTOB
BbIMOSTHATE  (BBIHOCHBIE) TIOCKHWE YepTeXU W3 PUCYHKOB IPOCTBIX
6.10 00BbEMHBIX (UTyp: BUA CBepxy, COOKy, CHU3Yy; CTPOMTb CeUeHHUs Tesl
BpallleHuUs
Vi3BnekaTb, WHTEPIIPETUPOBATb M TMPeoOpa30oBbIBaTh WHGMOPMALUIO O
6.11 MPOCTPAaHCTBEHHBIX TreoMeTpUueckux (urypax, IpeAcTaBIeHHYI Ha
yepTeXkaxX U pUCyHKax
[TpuMeHsTL TeomMeTprUueckre (DaKkThl [/is1 pellieHrs CTepeoMeTPUUeCKUX
6.12 3ajlayu, MpeArio/ararmliX HeCKOJIbKO I1aroB pelleHusi, eC/d YCJIOBUS
TipUMeHeHUsI 3a/laHbl B sIBHOM (hopMe
6.13 OrniepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE




6.14

BbINoOIHATE ,E[el‘;ICTBI/IH C/IOJKEHHA BEKTOPOB, BBIUMTAHHA BEKTOPOB M
YMHO>X€HHsA BEKTOPa Had YMCJIO, O6’LHCHHT]:, KakKMMM CBOMCTBAMU OHM

obnazaror

6.15

HpI/IMeHHTb IMMpaBUWJIO ITapadJuiejernurend rpru CJioXkeHHUU BEKTOPOB

6.16

OrnepupoBaTh MOHATUSIMU: [€KapTOBbl KOOpPJWHAaThl B TPOCTPAHCTBe,
BEKTOp, MO/ly/ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPAMWHAThI BEKTOPa,
yron MeXJy BeKTOpaMH, CKajsipHOe TIpOM3Be/leHHe BeKTODOB,

KOJIVTMHeapHbI€ 1 KOMIT/IaHAPHBIE BEKTOPLI

6.17

HaxomuTh cymMMy BeKTOPOB U TpOM3Be/leHHWe BeKTOpa Ha UMCJIO, Yroj
MeX/ly BeKTOpaMH, CKaJsipHOe MPOM3Be/leHre, pacKiaiblBaTh BEKTOP 10

ABYM HEKOJVIMHEdPDHBIM BEKTOPAM

6.18

3ajaBaTh MJIOCKOCTb ypaBHEHHEM B [IeKapTOBOU cHCTeMe KOOpAWHAT

6.19

Pemate mpocTeiilve reoMeTpuyecKde 3a/jaud Ha IpUMeHeHHe

BEKTOPHO-KOODAWHATHOT'O MeTOJa

6.20

Peitiath 3da/1d4d Ha [JOKd3dTe/IbCTBO MdTeMdTHUUYECKHX OTHOILIIEHUN U
HaXOXX[eHhe reoOMeTpruyYeCKrNX Be/IMUHH I10 06pa3uaM W/IN aJIrOPUTMaM,
TIpUMeEHsSA HN3BeCTHbIE MeTO/bI npu penieHrun CTdHAAPTHBIX

MaTeMaTH4YeCKHUX 3aaq

6.21

[IpyMeHATbL TMpoCTelille TMporpaMMHbIE CpeACTBA U 3J€KTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMbI IIPU pEIeHHUKU CTEPEOMETPHUYECKUX 3d/aU

6.22

[TpyvBOAWTE NpHMepPbl MaTeMaTUYeCKUX 3aKOHOMEPHOCTel B MpUpoJe U

JKW3HH, PACIIO3HABATh ITPOsB/IEHHE 3dKOHOB reOMeTpUr B HCKYCCTBE

6.23

[lpuMeHsTH TO/yueHHble 3HAHMSI Ha TpakTHKe: aHalIW3UpOBaTh
peanbHble CUTYyallUM W TIDUMEHSITh W3yueHHble TIOHSATHS B TIpoLiecce
MOUWCKA pelleHuss MaTeMaThyecKu C(HOpMy/TUPOBaHHOW TMPOOIeMBI,
MO/Ie/IMpPOBaTh peasbHble CUTYyalliu Ha si3blKe TeOMeTpPUU, UCC/Ie[loBaTh
MOCTPOEHHbIE MOJIe/IM C WCII0/Ib30BaHUEM T'eOMeTPUUeCKUX TIOHSATHU U
TeopeM, ariraparta anreOpbl, pelaTs MpakTHUeCKHe 3a/jauk, CBs3aHHbIE C

HaXOXXeHUeM reoMeTpuueCKrx BeJIMYrH




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 KJ/TACC

Kopg,

IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA

['eomeTpus

7.1

OcCHOBHbIe TOHATHUSA CTepeoMeTpuM. Touka, TpsiMasi, MJIOCKOCTb, MPOCTPaHCTBO.
[TonsiTve 06  aKCMOMaTMUeCKOM  TOCTPOEHUM  CTepeOMeTpUHU:  aKCUOMBbI

CTepeoMeTpHH U C/1eJCTBUA U3 HUX

7.2

B3aumHOe  pacronokeHWe —TpsSIMBIX B TMPOCTPAHCTBe:  TepeceKarollyecs,
rnapajjie/isHble Y CKpeluBarolyecs npsMble. [lapannenbHOCTb MNOPSAMBIX U
MJIOCKOCTel B TPOCTPAHCTBe: TMapajjie/ibHble TIpsiMble B TPOCTPAHCTBe,
Napasiie/IbHOCTh TPEX MpPSMBIX, Mapayle/lbHOCTh NPSAMOM M TUIOCKOCTU. YTJIBI C
COHArpaB/eHHbIMM CTOPOHaMH, YrojJ MeXAy TMpsIMbIMA B IIPOCTPaHCTBe.
[MTapasniensHOCTDb TJIOCKOCTEH: Tapasuie/ibHble TJI0CKOCTH, CBOWMCTBA TMapasiie/ibHbIX
nockocTeit. IIpocTeiiiivie mpocTpaHCTBeHHble (UIYPbl Ha IUIOCKOCTU: TETPas/p,

Ky0, Tlapasiiesienivrie/i, ToOCTpOeHe CeueH

7.3

[TeprieHAUKY/ISPHOCTb TPSIMOM U TJIOCKOCTH: TepHeH/UKY/sipHble TpsMble B
TIPOCTPAHCTBe, TIPsIMble TapasliesibHble U MepreHAUKY/sIpHbIe K T/I0CKOCTH, TIPU3HAK
TepreHAuKYISIPHOCTH TIPSIMOM U TVIOCKOCTH, TeopeMa O MpsIMOM TepreHAuKYIsIpHOM
MJIOCKOCTU. YT/l B TIPOCTPAHCTBE: Yrojl MeXAy TMpsSMOM U TJIOCKOCTHIO,
JBYTDaHHBIA yTO/, JIMHEWHBIM Yroa /[ABYrpaHHOTO yria. [lepneHAUKY/Isp W
HaKJIOHHbIe: PaCcCTOsIHMe OT TOYKU [0 TUIOCKOCTH, PacCTOsiHMEe OT TIpSIMOW [0
TJIOCKOCTH, TIPOEKIUsI (PUTyphbl Ha TIJIOCKOCTh. [lepreHAUKY/ISIPHOCTh TJIOCKOCTeH:
MpU3HAaK  TepNeHAVKY/ISIPHOCTH  [BYX  IlockocTedi. Teopema 0  Tpéx

repreHuKyaspax

7.4

[ToHATe MHOrOrpaHHHKA, OCHOBHBbIE 3JIEMEHTbl MHOIOIDAHHHKA, BBINYK/Ible M
HEeBBINYK/ble MHOTOTPDaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrombHas
Npy3Ma, TPaHW M OCHOBAHUS TPH3MbI, TIpsMasi ¥ HAKJIOHHAs TpW3Mbl, OOKOBasi u
T0JIHasl TIOBEPXHOCTh NMpU3MbI. [lapanienenune];, IpsIMOYTOJbHBIN Napasiieenure
U ero cBolictBa. [lupamuja: n-yrosibHas mipamMuza, FpaHd U OCHOBaHWe TTUPaMU/pbI,

OOKOBasi U TIO/HAas TMOBEPXHOCTL INMMPpaMHU/[bI, MPaBUJ/IbHAS U YCe‘JéHHaH MMUpaMn/ad.




OneMeHTBl TMpU3Mbl UM TnupaMuAbl. IlpaBUbHBIE MHOIOIpDaHHMKHM: [OHATHE
NPaBUIBHOTO MHOTOTpaHHMKA, TMpaBWIbHAasi MpU3Ma M TMpaBWIbHas MHPaMHU/A,
TIpaBWIbHAasl TPeyroJibHask MMpaMK/ia ¥ TIPaBU/IbHBINA TeTpa3p, Ky6. [IpescTaBneHue
O TPpaBWIbHBIX MHOIOIPaHHMKaX: OKTas3/p, AOAeKasAp U HuKocaszapyrve CeueHus

TPU3MbI U TIMPaMU I bI

7.5

CI/IMMETpI/IH B TMPOCTPAHCTBE: CHUMMETPpUSA OTHOCUTE/IbLHO TOUYKHU, HpHMOﬁ,
TIJIOCKOCTU. DJIEMEHTHI CUMMETDHUH B IIMpaMHKddX, IMapajjieernnienax, IIpadBUJIbHbBIX

MHOT'OIrpaHHHKax

7.6

BeIuniciieHre 3/1eMEHTOB MHOTOTDAHHUKOB: péOpa, AuaroHamu, yriel Ilnomazab
OOKOBOM TIOBEpDXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPSIMOM TIPU3MBI, TUIOMIAb
OCHOBaHMH, TeopeMa 0 OOKOBOM MMOBEPXHOCTH IMPSIMOU Mpu3MbI. [1omaab 60KoBoi
MOBEPXHOCTH U TIOBEPXHOCTH TIPaBW/IBHOW MNHWpaMU[bl, Teopema O IUIOIIaAU

yceuéHHOM nupamupl. [TonsaTre 06 06véme. O6bEM MUpamMH/Ibl, TPU3MBI

7.7

[Topo6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEX/Y TIOIIasIMUA TTIOBEPXHOCTEH,

00bEMaMU MOZ0OHBIX TeJT

11 K/TACC

Kopg,

HpOBEpHEMbIﬁ 3JIEMEHT CO/i€pKaHUA

6

['eomeTpus

6.1

LnmHapudeckasi TOBEPXHOCTD, 00Opa3yroliye IUIMHAPUUECKOH MOBEPXHOCTH, OCh
LIWIMHPUYeCKOl ToBepxHOCTH. LIummHAp: ocHoBaHMs M OOKOBasi MOBEPXHOCTD,

obpa3ytoliiast ¥ 0Ch, IJI0IIa[b O0KOBO U TIOJTHOM MOBEPXHOCTH

6.2

KoHuueckasi TOBepXHOCTb, 00pa3yroIye KOHMYeCKOH MOBEPXHOCTH, OCh U BepIIIMHA
KOHMUeCKOW ToBepxHOCTH. KOHyC: ocHOBaHWe W BepiliMHa, oOpasyrolias U OCh,
Tionja[b OOKOBOM UM TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: obOpasyloiye u

BbICOTa, OCHOBAHUA 1 O6okoBas IIOBEPXHOCTDb

6.3

Cdepa u 1map: 11eHTp, paJuyc, AUaMeTp, TUIOL[a/b MOBEPXHOCTU cdepbl. B3anMHoe

pacriosiokeHre cepbl M MJIOCKOCTH, KacaTe/bHasi IJIOCKOCTh K cdepe, MoLa/ib
cdepsl

6.4

M306pa>keHre Tes BpaljeHuUs Ha TMJIOCKOCTH. Pa3BépTKa LM/IMHAPA ¥ KOHYyCa

6.5

KOM6I/IHaL[I/II/I Te/JlI BpdllleHWd W MHOI'OI'PDAaHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIN

0KO0J10 cepsl, cdepa, BliMcaHHas B MHOTOTPaHHUK, WK TeJI0 BpalljeHNs

6.6

[TousiTie 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tesn. Teopema 00 00BEMe

MpAMOYT'OJIBHOT'O IapaJijieieriurieia v CJieJCTBUA U3 Heé. O0BEM HWJIMHAPd, KOHYCA.




O61ém 11apa ¥ romab chepbl

[TogobHble Tema B mpocTpaHcTBe.  COOTHOIIEHUST MEXIy — IUIOMAsMHU

07 MOBepXHOCTeH, 00bEMaMU TTOI00OHBIX Te
6.8 Ceuenusi LMAMHApa (Mapa/ulelbHO W TEPHeHJUKY/IIPHO OCH), CeueHWs KOHyca
' (mapariesibHOe OCHOBAHHIO U TIPOXOZSIIiee uepe3 BepIlirHy), CeueHus 1mapa
BeKkTop Ha TUIOCKOCTH W B TipocTpaHcTBe. ClIO)KeHWe W BbIUMTAaHUE BEKTODOB.
6.9 YMHO)KeHHe BeKTopa Ha uMc/I0. Pa3o)keHue BeKTOpa IO TPEM HEKOMILJIaHAPHBIM
' BeKkTOpaM. IlpaBwio mapaiienenunena. PereHue 3ajau, CBSI3aHHBIX C
NIpUMEeHeHWeM TIpaBu/I JIEMCTBUI C BEKTOpaMH
[IpssMoyTONbHAs CHCTeMa KOOpAMHAT B mMpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [pocTeiilive 3a/jaud B KOOpPAMHATAX. YTON MexAy BekTopamu. CKassipHoe

Mpon3BeicHUE BEKTOPOB. Briuncnenue yrjioB MeXAy IIpAMBIMU M TUVIOCKOCTSMM.

KoopiMHaTHO-BEKTOPHBIM METO/, IPY pellieHHy reOMeTpUYeCcKHUX 3a/iau




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop ITpoBepsieMmbie TPeGOBAHNUA K MPEJMETHBIM Pe3y/IbTaTaM 0CBOeHHS
IIPOBEPsIEMOro | OCHOBHOI 00pa3oBaTe/IbHO MPOrpaMMBbI Cpe/JHero oo1ero
TpeO0oBaHUs oOpa3oBaHus

Brnagenue MeTofaMuy flOKasaTenbCTB, aArOPUTMaM{ peLIeHus 3a/ad;
yMeHre (OpMy/iMpoOBaTh U OMNEpUpPOBaThb TOHSATUSMU: OIpejiesieHue,
aKkcuoma, TeopeMma, CJie/ICTBUe, CBOMCTBO, TPHU3HAK, [0KAa3aTe/bCTBO,
paBHOCUJIbHbIE ()OPMYIMPOBKU; IPUMEHSTh UX; yMeHre (OpMy/IMpOBaTh
obOpaTHOe U TPOTHUBOIIOJIOKHOE YTBEpP)KJeHre, TMPUBOAWUThL MPUMEpPHI U
KOHTPIIPUMEPHI, HCITIO/Ib30BaTh METOJ, MaTeMaTHuecKOW WHIYKLUY;
MPOBOJUTh  JlOKa3aTe/bHble pacCy)XJeHWsi TPy pelleHud 3ajad,
1 OLIeHMBaTh  JIOTUUECKYI0  TPaBUABHOCTb  PACCYXK[EHWUH;  yMeHHe
OTepUpoBaTh TMOHATHSIMU: MHOXKECTBO, TOJMHOXXeCTBO, OMepaluyd Haf,
MHO)XeCTBaMH; yMeHHe UCII0/Ib30BaTh TeOPeTHUKO-MHOYKeCTBEHHBIH
amrapar /s OTMCaHKs PeasibHbIX TPOLIeCCOB U SIBJIEHUH U TIPY PelleHn!
3ajlau, B TOM 4HCJIe W3 [PYrux YyueOHBIX TIpeJAMeTOB; yMeHHe
OIepypoBaTh MOHATUAMMU: rpad, CBSI3HBIMA rpad, JepeBo, LMK/, rpad Ha
MJIOCKOCTH; yYMeHHWe 3aZlaBaTh U OIHKChIBaTh rpadbl pa3IMYHbIMU

criocobamu; UCTIOB30BaTh Tpadbl PU PellleHr  3a1au

2 YMeHre orepupoBaTh MOHATHSMU: HaTypajabHOE YUC/IO, LieJoe UYUCIIO,
CTerneHb C LieJIbIM TT0Ka3aTesieM, KOpeHb HaTypaJbHOM CTeleHH, CTeleHb
C PpauuOHalbHBIM  [IOKa3aTeseM, CTelleHb C  JelCTBUTE/IbHbIM
rokasaTesieM, JiorapudM 4UKMCAa, CHUHYC, KOCHMHYC M TaHIeHC
MIPOM3BO/IBHOTO YHMC/a, OCTaTOK IO MOJYJIIO, palMOHaJbHOE YKCIIO,
VppalOHa/bHOe  YMC/AO,  MHOXeCTBa  HaTypalbHBIX,  LiefblX,
palMOHaMbHBIX, JeMCTBUTE/NbHBIX UWCeJ; yMeHHe MCII0/Ib30BaTh
NPU3HAKKU /IeIMMOCTH, HaUMeHbIINH 00Iui JenuTresis ¥ HavMeHblilee
o011ee KpaTHOe, afrOpuT™M EBK/H/ja TIpY pellieHrH 3a7iay; 3HaKOMCTBO C
paslIMYHBIMM  [O3ULMOHHBIMU ~ CUCTeMaMM  CUMC/IeHWs;  yMeHHe
BBITIOJIHATH BBIUMC/IEHHE 3HaueHWH U TpeoOpa3oBaHUs BBIPKEHHHM CO

CTernneHssMHu n JIOFapI/I(fl)MaMI/I, HpeO6pa3OBaHI/IH APOGHO-PBHI/IOHBHLHBIX

BprEl)KEHHﬁ; YMEHHEe OIIepHUpOBATh TIOHATHUAMMU: TMOC/I€40BATEIbHOCTD,




apudmeTHueckas rporpeccus, reoMeTpryecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuecKasi TIPOTPEeCcCHs; yMeHHe
3a/jaBaTh I10C/IeZl0BaTe/IbHOCTH, B TOM UKCJ/Ie C TIOMOILbI0 PeKYPPEeHTHBIX
dbopmyn; yMmMeHue OMepupoBaTh TMOHSATUSIMU: KOMIUIEKCHOE YMHCJIO,
COMpsDKEHHbIE KOMILJIEKCHBIE YMCJIa, MOAY/Ib U apryMeHT KOMILIEKCHOTO
yucia, ¢GopMa 3anyMcyd  KOMIUIEKCHBIX —uucen  (reoMeTpuueckas,
TPUTOHOMEeTpUYeCcKass U  airebpanyeckasl); yMeTb  TPOU3BOJMTH
apu@meTHuecKkre JeWCTBUS C KOMIUIEKCHBIMM UWC/IaM{; TIPUBOJUTH
MpUMepbl  WUCMO/b30BaHUS  KOMIUIEKCHBIX — UWCeJ;  ONMepupoBaTth
MOHATUSIMU: MaTpulia 2x2 u 3X3, onpeje/ivre/lb MaTpULIbI,

reoMeTpUUYEeCKU CMbIC/ OTpe/ieTUTest

YMeHue orepupoBaTh MOHSTUSIMU: paljMOHAa/bHbIE, HppaLMOHA/bHbIe,
ToKa3aTesibHble, CTeleHHble, JorapuMuueckue, TPUTOHOMETpUYeCKHe
ypaBHeHHsT W HepaBeHCTBAa, MX CUCTEMbl; yMeHWe OIlepupoBaTh
TIOHATUSIMU: TOX/ECTBO, TOXK/I€CTBEHHOe TpeoOpa3oBaHUe, ypaBHEHHe,
HEpaBeHCTBO, CHUCTeMa YpaBHEHWM W HEpaBeHCTB, PaBHOCUIBHOCThb
ypaBHeHUl, HepaBeHCTB M CHUCTeM; YMeHHe pelllaTb ypaBHEHUs,
HEpaBeHCTBa M CHUCTeMbl C TOMOILBIO Pa3/IMUHBIX MPUEMOB; pellaThb
ypaBHeHHUsl, HepaBeHCTBAa M CHUCTeMbl C TapaMeTpOM; TIPUMEHSITh
ypaBHeHUsl, HePaBeHCTBa, UX CUCTeMbl JJI pellleHHs] MaTeMaTH4eCKUX

3a44a4 ¥ 3a/ia4 13 Pa3/IMYHbIX obsacreit HayKH U peaanoﬁ JKU3HH

YMeHue onepupoBaTh MOHATUSAMU: (YHKLHMS, UYETHOCTb (YHKLUH,
MepUOANYHOCTb (DYHKLIMHM, OTPAaHHUUEHHOCTh (YHKL[UM, MOHOTOHHOCTB
¢byHKUMY, 3KCcTpeMyM (GYHKLMM, HauOoJiblliee ¥ HaMeHblllee 3HaueHust
(yHKI[MM Ha MPOMEeXXYTKe, HerpepbiBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TiepBasi U BTOpasi NpoM3Bo/iHasi (GYHKLIMK, TreOMeTpUYeCKUid 1
(dbu3nuecKuii CMBICT TIPOM3BOJHOM, I1epBOOOpa3Hasi, OIpe/e/éHHbINA
VHTerpaja; yMeHWe HaxXOJuUTh aCUMNOTOThI rpauka (PyHKLMM; ymMeHHe
BBIUMC/IATE  [POM3BOJHbIE CYMMbI, [IDOM3BEJeHHs, YaCTHOIO U
KOMITO3ULIMM (YHKIMH, HaXOAWUTh ypaBHEHHE KacaTe/lbHOW K rpaduky
(GyHKLUMY; yMeHHe HaXO[uThb TMPOW3BOJHbIE 3/IeMeHTapHbIX (YHKLIWM;
yMeHHe WCII0/Ib30BaTh TPOU3BOJHYIO [UIs HCC/Ae0oBaHUS (YHKIMH,
HaXOJUThb HauOO/bIIMe W HauMeHbIMe 3HAaueHus (YHKLHA; CTPOUTH
rpa¥k¥ MHOTOUY/JIEHOB C MCII0/Ib30BaHMEM arnapara MaTeMaTH4ecKoro
aHa/iM3a; TMPUMEHSATb TPOW3BOAHYIO [J/Is1 HaxXOXJeHWs HaWIyullero

pemieHrs B IIpUKJ/IAAHBIX, B TOM 4YMC/Ie COLMA/IbHO-3KOHOMHWYECKHX U




(u3nyeckux 3a/layax; HAXOJUTb TJIOMIAAN U 00BEMBI (PUTY C TIOMOLI[BIO
WHTerpasa; NMPUBOJUTH TPUMEPbl MaTeMaTHUeCKOro MOJETHMPOBAHUS C

MOMOLLBI0 AU(depeHIMaTbHbIX YpaBHEHUM

YMeHue omepupoBaTh TOHATUAMU: Tpaduk (yHKIMM, obOpaTHas
dbyHkus, Kommno3uus GyHKIUM, JuHeiHas (GyHKLUs, KBaJpaTU4Hast
byHKLIYS, paLMoHanbHas byHKLWS, CTereHHast byHKLS,
TpPUTOHOMeTpHUYeckre  (yHKUMH, oOpaTHble TpPUTOHOMeTpHUYecKue
(GyHKUMY, TOKa3aTenbHass M Jjorapudmuueckas ¢QYHKLMH; yMeHHe
CTPOUTb IpaMKU H3yueHHbIX (DYHKLMH, BBINOJHATH Ipeobpa3oBaHUs
rpadukoB GYyHKIM, UCTIOMB30BaTh TpaduKu /151 U3yUeHHs MPOLiecCoB U
3aBUCUMOCTeMH, TpU pelleHnH 3aJau U3 JPYTruX y4eOHBIX MpeAMEeTOB U
3a7lay U3 peabHOU >KWU3HH; BbIpaKaTh OPMYyJIaMy 3aBUCUMOCTH MEXY
Be/IMUMHAMY; MCMO/Mb30BaTh CBOWCTBA W Tpapuku (QyHKLMM [
pellleHUs] ypaBHeHUM, HepaBeHCTB U 3aJau C MapaMeTpamy; U3o0pakaTb
Ha KOOpDJWHATHOM IUJIOCKOCTM MHO)KECTBA peLIeHWHd YpaBHEHWH,

HEPaBEeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBbIe 3a/jaud pasHbIX TUIOB (B TOM YHUC/Ie Ha
TIPOLIeHTHI, IO/ U YacCTH, Ha [BIKeHHe, paboTy, CTOMMOCTb TOBapOB U
YCJIyT, HaJIOTH, 3a/jaui U3 00/1aCTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBIMU
(hvHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U UX
CUCTeMBbI TI0 YCJIOBHIO 3a/lauM, UCCAeloBaTh TOJMYyUYEHHOe pelleHue M
OLIeHMBaTh TMPaB/OMNOAOOHOCTb pe3y/bTaTOB; yMeHHe MOJeIupOBaTh
peasibHble CUTyallUd Ha s3blKe MaTeMaTWKW; COCTABJ/STb BbIPa’KeHUS,
ypaBHeHHUsl, HepaBeHCTBA M WX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WcceoBaTh TIOCTPOEHHbIE MOJeNd C  HWCI0J/Ib30BaHWEM  arirapara

asreOpbl, MHTEPIIPETHPOBATH TIO/TyUeHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHSATUSIMU: CpefiHee apudmeTudeckoe, MeiMaHa,
HauOosiblllee W HauMeHblllee  3HAyeHHWs, pa3MaX, [JUCTIepCHs,
CTaHaPTHOE OTKJIOHEHWe YHCIOBOTO Habopa; yMeHHe U3B/IeKaTb,
WHTeprpeTUpoBaTh WH(GOpPMAIUI0, Tpe/CTaB/leHHYy0 B Tabiuiax, Ha
Juarpammax, rpaykax, OTpa’karol[yl0 CBOMCTBA peasbHbIX MIPOL[eCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh WH(OPMALIMIO C TIOMOIIbIO TabJIUI] U [Uarpamm;
WcceoBaTh CTaTUCTUYECKUe [laHHble, B TOM UHKC/e C TpUMeHeHWeM
rpaguueckix MeTOJOB U  2JIGKTPOHHBIX CPeACTB; rpaduuecku

Hnccjaeg0BaTb  COBMeCTHEIe HElGJ’II-O,Z[EHI/IH C TIOMOIIBKO [dWdrpaMM




paccenBaHUs U JIMHEMHOMN perpeccuu

YMeHue oOrepupoBaTh TMOHSTUSIMU: CAyudaliHbId OMBIT U C/ydaillHOe
COOBITHE, BEpPOSITHOCTb CAYYalHOTO COOBITHS; yMeHHe BBIUHC/ISATh
BEPOSATHOCTh C WCIOb30BaHUEM TpadUuyeckKuX MeTO/IOB; TMPUMEHSTh
(hopMysIbl CIOKEHUSI M YMHOXKEHHSI BePOSITHOCTel, (hopMy/y TOSTHON
BEPOSATHOCTH, (hopmysy BepHysim, KoOMOMHATOPHBIE GaKThl U (HOPMY/JIbI;
OLIeHMBaTh BEPOSITHOCTH peayibHbIX COOBITHH; yMeHWe OIepupoBaTh
TOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefie/ieHe BepOSITHOCTeM,
MaTeMaTHUeCcKoe OXKWJaHWe, AWCTIepCUs U CTaHJapTHOe OTK/IOHeHHe
ClydyaliHOW  BeMUWHBI, (YHKIMWA pacripefie/ieHuss W TUIOTHOCTH
pPaBHOMEPHOI0, TI0Ka3aTeJlbHOTO W HOPMajbHOTO pacripe/iesieHUit;
yMeHHe UCIO0/Ib30BaTh CBOWCTBA W3Y4YeHHBIX pacripefesieHu  [ijist
pellleHys1 3a7iau; 3HAKOMCTBO C TOHATUSMH: 3aKOH OOJBIIMX YHCElI,
METOZbl BLIOOPOUHBLIX HWCC/IeZIOBaHUM; yMeHWe TPUBOAUTL TPUMephI
TIPOSIB/IEHHsI 3aKOHA OOJIBIIIMX YHMCe/T B TIPUPOAHBIX M OOIIeCTBEHHBIX
SIBJIEHUSIX; YMEeHHe OIepUpOBaTh MOHSATHUSIMU: COUeTaHHe, IepecTaHoOBKa,
YKMC/I0 COYeTaHW, YMCJIO0 TepecTaHoBOK; OwHoOM HbIOTOHA; ymeHHe
TIPUMeHSITh KOMOHWHATOpHbBIe (DaKThl U PaCCy>KeHUs [IJIsl PellieHus 3a7iau;
OLIeHUBATh BEPOSITHOCTU peasbHbIX COOBITHH; COCTaBJISATh

BEpPOSITHOCTHYIO MOZie/Ib M UHTePIPeTUPOBAaTh MOJIyUYeHHbIA pe3yJbTaT

YMeHve orepupoBaTh TOHATHUSIMM: TOYKa, TMpsiMasi, ILJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jiy4, BeJWYMHA yI/a, IUIOCKAW yTod,
OBYTPaHHbI yToJ, TPEXTpaHHBIA YTO/, CKpeIIUBaloIIuecs TMpsiMble,
napasyie/ibHOCTh U TIePIeHAUKY/ISIPHOCTh TPSIMBIX U TJIOCKOCTeH, yros
MeX/y MPSMBIMH, YTOl MeXAy MPSMOM U TJIOCKOCTBIO, Yro/l MeXIy
TMJIOCKOCTSIMHU, PacCTOsTHUE OT TOUKHU /IO TVIOCKOCTH, PacCTOSIHUE MeX[Y
MIPSIMBIMH, PACCTOSTHUE MEX]y TVIOCKOCTSIMU; YMEHHe HCI0/1b30BaTh MpU
pellleHHH 3a7lau U3yuyeHHble (akTbl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl OO0BEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUueCKhe MOJield C TIOMOILbI0 TeoOMeTpPUUeCKHUX TMOHITUM U

B€J/IMYHWH, pelllaTb CBA3dHHbIE C HUMU IIPAKTUYECKHE 3d/]aUN
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YMeHue orepyupoBaTh MOHATUSAMU: TUIOMIAAbL (GUIYphl, 00bEM GUTypHI,
MHOTOTPaHHUK, MpaBU/IbHbIM MHOTOTPAaHHUK, CeueHWe MHOTOrPaHHUKA,
KyD, mapasienenure/, mpu3Ma, NMuUpamuia, (GUrypa U IOBEPXHOCTb
BpallleHusl, LWIMHAD, KOHYC, wiap, cdepa, miomais chepsl, maomajb

TOBEDPXHOCTH THPAMU/IbL, TIPU3MbI, KOHYyCa, LMIMHAPA, 00BEM Ky0a,




NPSIMOYTO/ILHOTO Mapasijiesiernivriefia, NMUpaMuAbl, MPU3MbI, LWIUHADA,
KOHYyCa, llapa, pa3BépTKa NOBEPXHOCTH, CeYeHHsl KOHyca W LWIMHJPA,
napasuie/ibHble OCU WM OCHOBAaHHIO, CeyeHWe 111apa, IJIOCKOCTb,
Kacaroulascs cgeppl, LWIMHIPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pa)kaTh MHOTOTPAaHHUKH, (UT'YPbI ¥ TIOBEPXHOCTH
Bpall|eH!s], UX CeUeHHs], B TOM YMCJ/le C IOMOLLbIO 3/IeKTPOHHBIX CPeJCTB;
yMeHHe NPUMeHSTb CBOMCTBa reOMeTpUUecKuX (pUryp, camoCTOSITe/IbHO
(hopMynMpoBaTh OmnpejenieHrst U3yyaeMbIX (PUryp, BbIBUraTh FMIOTE3bI
0 CBOMCTBAaxX M MPHU3HAKaX TeOMeTpUuUecKnx (Uryp, 0O00CHOBBIBATb WU
orpoBepraTb MX; yMeHHWe TIPOBOJAWThL Kiaccudukaiuio ¢uryp Mo
pa3/MuUHBIM TIpU3HAKaM, BBIMIOMHATL HEe00XOAUMBbIe [IOTIOJTHUTE/IBEHbIE

TIOCTPOEHHSI
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YMeHWe oOmepupoBaTh TOHATHSMU: [BIDKEHHMEe B TPOCTPAHCTBeE,
napasuiesbHBIN TIepeHoC, CUMMeTpHs Ha IJIOCKOCTH M B NPOCTPAHCTBe,
TOBOPOT, TipeoOpa3oBaHue TMOA0OUsA, TOAOOHbIe (UTYPHI;, yMeHHe
pacrio3HaBaTh paBHble U MOA00HBIE (DUTYDBI, B TOM UHC/Ie B TIPHUPOJE,
HCKYCCTBe, apXWTEeKType; WCIIONb30BaTh T€OMEeTPUYeCKHe OTHOIIEHHUS
MpY pellleHWd 3ajau; HaXxOJUTb TeOMeTPUUeCKHe BeJUUWHBbI (J/IMHa,
yron, TUiomaab, OOBEM) MpH pelieHWH 3afad W3 ApPYTuX yueOHBIX
TpeZIMeTOB W U3 peaybHOM KU3HU; YMeHHe BBIUMC/ISTh TeOMeTpHUUecKue
BeJIMUMHBI (/IMHA, yTO/, IUIOUiaAb, OOBEM, IIOL[a/b TIOBEPXHOCTH),
WCTIONb3ysl U3yueHHble (OpMy/bl M MeTOAbl, B TOM YHCJIe: TUIOLIA/b
TIOBEPXHOCTH TIMPaMU/IbI, TIPU3MbI, KOHYCA, [IWIMH/PA, TJIOIaAb chepsbr;
00BéM Ky0Oa, MpSIMOYTOJILHOTO Tapasuiesienuiiesia, MAPaMUbI, MPU3MBI,
LWIMHApPA, KOHyCa, Iapa; yMeHWe HaXOAWTh OTHOLIeHHe OOBEMOB

10/J0OHBIX Uryp

12

YMeHue ornepyupoBaTh MOHATUSIMU: MIPSIMOYTO/IbHAsi CUCTeMa KOOpAUHAT,
BEKTOpP, KOOpAMWHAThl TOYKH, KOOPAWHAThl BEKTOpa, CyMMa BEKTODOB,
TpOU3Be/ieHHe BeKTOpa Ha YMCJIO, pa3jioykeHWe BeKTopa 10 0asucy,
CKajisipHOe TIpOM3Bej/leHre, BEeKTOpHOe T[pOou3BefieHre, Yrol MeXAy
BEKTOpaMHU; YMeHHe HCI0J/Ib30BaTh BEKTOPHbIA W KOOPAWHATHBIA METO[]
[UIs  pellleHWsi TeoMeTpUYeCKMX 3aZiau W 3afjau ApYruxX yueOHbIX

rnpeamMeToB

13

YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ, /I PpeIIeHUs 3ajauw;
MOHVMaHWe 3HAauMMOCTM MaTeMaTWUKU B U3yUeHUU T[PUPOJHBIX U

O6H.I€CTB€HHI::IX nporeccoB  H HB]’IEHI/II‘;I; yYMeHKre  pacCIiO3HAdBdThb




NIpOsSIB/IeHHe 3aKOHOB MaTeMaTWKM B HCKYCCTBe, YMeHHWe IPUBOAUTH
MpUMepbl MaTeMaTUUeCKUX OTKPBITUA DPOCCUWCKOM W  MHUPOBOU

MaTeMaTHUueCKOM HayKH




INEPEYEHD 3/JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

Kopg,

1 Uucna v BbIYMCIEHUS

1.1 HatypanbHsbie U 1jesble yrcia. [1py3HaKky JeIMMOCTH Le/bIX Yrces

1o ParmoHasnbHble  ynciaa. OOBIKHOBEHHbIe U JIeCSITUUHBbIe ApOOH, TPOLIEHTHI,
' OeckoHeuHble TePHOAUUYECKHe ApoOu

13 ApudmeTrueckuil KOpeHb HaTypa/lbHOU cTereHu. [leficTBUSI ¢ apudMeTHUeCKUMU
' KODHSIMM HaTypabHOW CTeNeHU

14 CreneHsb C 11e/1bIM TT0Ka3aTesieM. CTereHb C paljuoHa/IbHbIM TT0Ka3aTesieM. CBOMCTBa
' CTerneHu

L5 CuHyC, KOCHMHYC W TaHITeHC YMCJIOBOTO aprymeHTta. ApPKCUHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa

1.6 Jlorapugm umucina. [lecaTiuyHble U HaTypasbHble J0raprudMbl

HeiicTBUTeNbHBIe  uucia. ApudMeTHUuecKhe oOrepalydd C  JeHCTBUTEe/bHbIMU
1.7 yncsiaMu. [1pubvkEHHbIE BHIUMC/IEHUS, TIPaBUIa OKPYTJIeHUs], TIPUKKKA U OLleHKa
pe3y/ibTaTa BbIUMC/IeHHUH

1.8 [TpeoOpa3oBaHe BbIpaXKeHHUH

1.9 KowmrmiekcHble urciia
2 YpaBHeHVs1 U HepaBeHCTBa

2.1 Llenble v IpOOHO-pAL[IOHAIBHBIE YPABHEHHUS

2.2 VppanoHaibHble YpaBHeHUs

2.3 TpuroHomeTpuyeckue ypaBHeHUs

2.4 [Toka3zaTenbHble U JorapuMUuecKrie ypaBHeHUs

2.5 Ilesibie 1 IpOOHO-paIOHA/IbHBIE HEPABEHCTBA

2.6 WppaioHanbHble HepaBeHCTBa

2.7 [TokazaTtenbHble U JorapupMUUecKre HepaBeHCTBa

2.8 TpuroHomeTpuyeckue HepaBeHCTBa

2.9 Cucrembl 1 COBOKYITHOCTH YpaBHEHUM U HepaBEHCTB

2.10 YpaBHeHMs, HEPaBEHCTBA U CUCTEMBI C TIapaMeTpamMu




2.11

Marpuiia cucTeMbl JTMHEHHBIX ypaBHeHU. Orpeienuresib MaTPULIbI

3 ®YHKIMU U TpaPUKU
31 OyHKIMS, Crocobbl 3a7aHus GyHKOUH. ['padmk ¢yHKIMH. B3anMHO oOpaTHBIe
' ¢yskuyy. YéTHble 1 HeuéTHble GyHKUMU. [lepuoguueckue QyHKLUM
Ob6nacTe ompefesieHUss W MHOXKECTBO 3HaueHWH CyHKUuM. Hynmu QyHKImu.
39 [TpoMeXXyTKM  3HAaKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLMH.
' MakciMymMbl ¥ MUHUMYMBI (GyHKIMU. Hawbosblllee ¥ HauMeHblllee 3HaueHHUe
(yHKLIMM Ha MPOMeXXyTKe
33 CreneHHasi (QyHKLUSI C HaTypaJibHbIM U LefbIM MoKasareneMm. Eé cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHSI N-OM CTerneHUu
3.4 TpuroHomeTpryeckue GyHKLIUH, UX CBOMCTBA U rpa(uKu
3.5 [TokasarenbHas 1 orapudmudeckas GyHKLMH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcUMNTOTHI rpagukoB ¢yHKUMA. CBoiicTBa  (YHKLMH,
' HerpepbIBHBIX Ha OTPe3Ke
3.7 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS IIOC/Ie0BATeILHOCTEH
3.8 ApudmeTnueckas ¥ reoMeTpuueckasi mporpeccuu. @opMysia Cl0XHbBIX MPOLIEHTOB
4 Hauasia MaTemaTHueckoro aHaavsa
4.1 [TpousBogHas GyHKLMH. [Ipon3BOHBIE 5/1eMEHTapHBIX (PYHKLUI
[TpyuMeHeHre TPOU3BOAHON K HCCAeJOBaHUIO (YHKLMA Ha MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoykieHue Haubosiblllero U HauMeHbIllero 3HaueHus: QyHKIMU Ha
OTpe3sKe
4.3 ITepBoobpa3Has. MHTETpan
5 MHo>KecTBa U JIOTMKa
5.1 MHoXeCTBO, onepaluu Haji MHO)KecTBaMU. [Tuarpammel Ditiepa — BeHHa
5.2 Jloruka
6 BepoAaTHOCTb M CTaTUCTUKA
6.1 OrnrcaresnibHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 I'eomeTpust
7.1 @Urypsl Ha MI0CKOCTU
7.2 [IpsiMble ¥ IJIOCKOCTH B IPOCTPaHCTBE
7.3 MHororpaHHuKu




7.4

Tesia ¥ MOBEPXHOCTU BpalLleHUs

7.5

KOOp,Z[I/IHaTbI " BEKTOPBI




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» MateMaTHKa: ajqrebpa 1 Hayajia MaTeMaTU4YeCKOro aHasii3a, reoMeTpusl.
['eometpus. 10-11 kiacc. AtanacsiH JI.C., byty3oB B.®., Kagomies C.b. u gp.

AxioHepHoe o6miecTBo «M3marenbcTBo «IIpocBerieHe»

METOJUYECKUWE MATEPUAJIBI IJ/I1 YUUTEJIA
MaremaTuika: anrebpa ¥ Hadyajia MaTeMaTUYeCKOTrO aHa/in3a, reoMeTpusl.
'eometpust :10—11-e Kacchl : 6a30BbIi U yTy0/IEHHBIN YPOBHHU :
MeTOoJuUecKre peKOMeHJaluu K yueOHUKY

JI. C. AtaHacsiHa, B. @. byty3oBa, C. b. Kagomuesa v p. — MockBa :

[Ipocseienue, 2023

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
MHTEPHET

* lHTepakTrBHOE yuebHOe mocobue "HarnsigHas MaTtemaTtrka'.Cepust
"Harnsgnas mwkosa". M3matenscTtBo "Ok3ameH'.

* EuHoe cofep)kanue o01iero oopasoBanus edsoo.ru

» ®eiepanbHBIN UHCTUTYT MeJaroruueckux usmepenuu https:/fipi.ru/

* Cupuyc. OH-naiiH edu.sirius.online



