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ITOACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMMa ydeb6HOro Kypca «I'eomeTpusi» 0a30BOrO YPOBHS /s
obyuarormuxcs 10 —11 xkmaccoB pa3paboTaHa Ha ocHoBe @ezmepanbHOTO
roCyZlapCTBEeHHOT'0 00pa30BaTe/IbHOTO CTaHZapTa CcpefHero obiero oopa3oBaHUs,
C YyuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TMpeAbAB/ISIEMBIX K
MaTeMaTHueCKOMy 00pa3oBaHHIO, W TpPaJuLMii POCCUHCKOrOo 00pa30oBaHUS.
Peanmm3ariusi mporpamMMbl o0ecTieuriBaeT OBJIaJieHHe K/IFOUeBLIMU KOMITETEeHIUSIMH,
COCTaB/ISIFOIIMMM OCHOBY [IJIi CAaMOPA3BUTHSI U HeTpephIBHOIO 00Opa3oBaHMs,
1[eJIOCTHOCTb OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeJbHOTO Da3BUTHUS
JTMYHOCTH 00YYaroLuXCsl.

OE/IN N3YUYEHNA YYEBHOI'O KYPCA

BakHocTh yueOHOTO Kypca TreOMeTPUM Ha YPOBHe cpeJHero o0iiero
obOpa3oBaHMs 00yC/OB/IeHAa TIPAKTUUECKOW 3HAUMMOCTBIO MeTallpe/]MEeTHBIX M|
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs] TeOMeTPUM B HarpaB/ieHUW JIMUHOCTHOTO
pa3BuUTUsA 00yuvaromuxcs, (opMyupoBaHus GYHKIIMOHA/JLHOW MaTeMaTUUeCKou
I'PaMOTHOCTH, U3yUeHHs IPYTUX YUeOHbIX AUCIUIUIMH. Pa3BuTHe Y 00yYaromuXcs
TIPaBWILHBIX TIPE/[CTAaBIEHUA O CYIITHOCTH U TIPOMCXOKIAEHUU T'eOMeTPUUeCKUX
abCTpakiuii, COOTHOIIIEHWM peasbHOT0 U W/easbHOTr0, XapakTepe OTpakKeHUs
MaTeMaTU4eCKOU HayKOW SIBJIeHUM W MPOLIeCCOB peajbHOr0 MHpa, MecTe
reOMeTpPUH B CCTeMe HayK M POJI MaTeMaTHUYeCKOTO MOJIe/IMPOBaHUS B HAYUYHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOI'0 MUPOBO33PEHMS
yUalMxcsi, a TakKe KauyecTB MBbIIUIeHHs, HeOOXOJUMBIX [Jid aJamnTalid B
coBpeMeHHOM 00I1iecTBe.

l'eomeTpust SIB/ISIETCS OJHUM M3 0a30BBbIX TPEJMETOB Ha YPOBHE CPEIHETO
obmero o6pa3oBaHMs, TakK KakK oOecrieurBaeT BO3MOKHOCTb H3yUeHHsT Kak
JUCIUTIMH eCTeCTBeHHO-HayYHO! HarpaB/eHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlyieHWe, (HOPMUPyeMOe TpPH W3yYeHUHd OOyUaroIUMUCS
TOHSATUMHBIX OCHOB T€OMETPUH U TIOCTPOEHUH LIETIOUKU JIOTUYECKUX YTBEPKIeHUH
B XOZle pellleHUs] reOMeTPUUeCKUX 3ajiau, YMeHHe BbIIBUTaTb W OMPOBEPraTh
TUITOTE3bI HETIOCPeJCTBEHHO HCTIONB3YIOTCS TIPU PeIlleHHuH 3a7iau eCcTeCTBeHHO-
HAYYHOTO [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHre OpUeHTHPOBAThCS B TIPOCTPAHCTBE WUIPAeT CYIIeCTBEHHYIO POJib BO
BCceX 00/acTsX feATebHOCTH uesioBeka. OpueHTal[ysi uejioBeKa BO BPEMEHH H
TIPOCTPAHCTBE — HeoOX0AWMOe YC/IOBHE €ero ColuaabHOro ObiTHS, (opma
OTPa)KEHHsI OKPY>KalOII[er0 MHpA, YC/JIOBUE YCIIEIIHOTO TMO3HAHUSA W aKTUBHOTO
npeobpa3oBaHusi  JleMcTBUTENbHOCTA.  OrnepupoBaHWe  TPOCTPAaHCTBEHHBIMU
obpazamMu 00beJuHSET pa3Hble BUIbI yueOHOW W TPYJOBOW JIeATeTbHOCTH,



ABJIIETCS OAHUM W3 TMPO(eCcCUOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasibHa
3ajaya (QOpMHUpPOBaHUSI y OOYyUarol[UXCsS MPOCTPAHCTBEHHOT'O MBbIILIEHUST Kak
Pa3HOBHUHOCTA 00Opa3HOTO MBIIIEHUSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUUECKOU /IesITe/TbHOCTH TI0 MHOTHMM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl ydyeOHOro Kypca «I'eomeTpusi» Ha 06a3oBoM
ypoBHe 00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYIbTYPHOE Ppa3BUTHE
oOyuvaroruxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM  TIpuUoOpeTeHUSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUYeCKUX TeOMeTPUUeCKUX 3HaHWK W [IeHCTBUH,
CreliuPUUHBIX TeOMEeTPHH, BO3MOXKHOCTH YCITEIITHOTO TIPOZI0/DKeHHs 00pa30BaHuUs
T0 CIeI[MaJIbHOCTSIM, He CBSI3aHHBIM C MPUKJ/IaJAHbIM UCTIO/b30BaHUEM reOMeTPUH.

[Mporpamma 10 TeomMeTpuM Ha 0a30BOM ypOBHe TIpeAiHa3HaueHa [ijis
00yuaroIuXxcs CpeiHel IIKOJIbI, He WCIBITHIBABIINX 3HAUUTE/IbHBIX 3aTPY/[HEHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm obpa3oM, obydaromiyecs Ha
6a30BOM YypOBHe AO/DKHBI OCBOUTH OOIIe MaTeMaTHUueCKWe YMeHHsl, CBsi3aHHbIe
CO CrerupuKON TeoMeTpUM U HeoOXOAWMBbIE [IS1 JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXXHOCTb HM3YUWTh TeOMeTpUro OoJiee
r1yboKO, ec/ii B fAajibHEHIIeM BO3HMKHET HeoOXOJAMMOCTb B TeOMeTPHUUYeCKHX
3HaHUSIX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/lM OCBOEHHs IIPOrpaMMbI  00eCITeuMBaeTCsl  pelleHreM
COOTBETCTBYIOIIUX  3aJau. [IpvOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TIpe/CTaB/eHUs] O TeOMeTPpUU KaK 4YacTh MHPOBOU

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

e (QopmupoBaHHe MpeACTaB/leHHUS O MHOTOTPAaHHMKAX W TejlaX BpallleHUs
KaK O BO)KHEHIINX MaTeMaTUUeCKHUX MOJEJIsIX, TIO3BOJISION[UX OTMHChIBATh
Y U3yuaThb pa3Hble SIBJIeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNAX U B
peasibHOM MUpe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/IeHHe MeTO/IaMU pellleHUsl 3a7lau Ha TOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMeHHs OIEPHUPOBaTh OCHOBHBIMHM TOHSATHUSIMH O
MHOTOTPaHHMKAX U TeJjlaX BpallleHUst U UX OCHOBHBIMH CBOMCTBaMU;

e OBJaJIecHMe  aJIrOpMTMaMH  peIlleHHWS  OCHOBHBIX  THIIOB  3ajady;
dopMrpoBaHWe yMeHHs TIDOBOAUTb  HEC/TIOKHbIE  [lOKa3aTebHbIe
PacCyXieHHsI B XOZie peIlleHHs] CTePeOMeTPUUeCKUX 3afiauy U 3a/au C
MIPaKTHUUECKUM CO/lepP>KaHHEeM;

e pa3BUTHE  UWHTE/UIEKTyaJlbHBIX W TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTeJIbHONM  aKTUBHOCTH, HCC/Ie[JOBATe/bCKUX
YMeHU, KpUTHUHOCTH MBIILIIEHHST;



e (opMHpoBaHUe (byHKIMOHATbHOM I'PaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHHWe pacro3HaBaTb [IPOSIBJIEHUS] T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTel B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTruX y4eOHBIX TPEeJMEeTOB, MPOSIBJIEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTeH, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTb TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reOMeTpUYecKdy amrapaTr [Jid pelleHusl MPaKTUKO-OPUeHTUPOBaHHBIX
3a/ja4, UHTepIIPETUPOBATh U OLIEHUBATh IT0JIyYeHHbIe Pe3y/bTaThl.

OT/MunTe/TbHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBJISIETCSI BK/IFOUEHHEe B KYPC
CTepeOMeTpUM B Hauaje ero u3yueHWs 3aZlay, pellaeMbIX Ha YpPOBHe
VMHTYWUTUBHOTO TI03HAHUSI, U OTipe/ie/IEHHbIM 00pa3oM opraHu30BaHHas paboTa Haf
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMY/IMPYeT MPOTEeKaHWe WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
Jla/TbHeUILIeMY U3yUeHUIO TIpeJiMeTa.

[TpennouTteHue OTAAETCS HAr/SIIHO-KOHCTPYKTUBHOMY MeTO/y 00yueHusl, TO
eCTb TeOpeTUYeCKWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MpPeJMeTHO-
MPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUThe TPOCTPAHCTBEHHBIX TPEACTABAE€HUN Y
yyalmxcss B KypCe CTepeOMeTpUM IPOBOAUTCA 3a CUfT pelleHusl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zmaHue obpa3a TIPOBOJUTCS C OMOPOM Ha
HarJsiAHOCTh, a OleprupoBaHHWe 00pa3oM — B YCAOBUAX OTB/IEUEHUS OT
HarasiHOCTH, MBbICJIEHHOTO U3MEHEHHs ero UCXOAHOIr0 COZlep KaHus.

OcHoOBHBIE cofepyKaTe/ibHble JIMHUM Kypca «['eometpun» B 10-11 knaccax:
«MHororpaHHuKku», «IIpsgmMble U IJIOCKOCTU B IIPOCTPAaHCTBe», «Teja BpallleHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUpPOBaHUe JTOTMUECKHUX YMeHUH
pacripefiesisieTcsi He TOJBbKO II0 COJep’KaTe/ibHbIM JIMHUSIM, HO W N0 TOAam
oOyuJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHusl.

Conepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIllee TpeAMETHbIM pe3y/bTaTaM
OoCcBoeHHUs paboueil TporpamMMbl, pacTpefe/iéHHBIM TI0 TOoAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/IajieHHMe TreoMeTpHUUYeCKUMU
MOHATUSIMUA Y HaBBIKAMM OCYILECTBJISVIOCH TTOC/IeJOBAaTeIbHO U MOCTYNATe/bHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/IUCh B
OO0IIy!0 CUCTEMy TeOMeTpHYeCKHX TMpe/CTaB/IeHrN 00yJaroIuxcs, paclvpsisi U
yray06ssisi eé, oO6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha u3yueHue reomeTpumn 0TBOAUTCA 2 yaca B Hegeso B 10 kmacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUSI ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCT,
npocTpaHcTBO. [loHATHe 00 akKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIe/ICTBUS U3 HUX.

BsauMHOe pacriosiokeHue TMPsAMBIX B TMPOCTPAHCTBE: IepeceKaroluecs,
rnapajuiesibHble Y CKpeluBarolliecs TIipsmble. IlapamienbHOCTE NOPSAMBIX U
IUJIOCKOCTeM B TMPOCTPaHCTBE: TMapasiie/lbHble TpsMble B  MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MPSAMBIX; Mapaie/lbHOCTb TIPSIMOM U TUIOCKOCTHU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMH; YrOJ MeXXAy TIPpAMBIMU B TIPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasiie/ibHble IIJIOCKOCTH; CBOMCTBA
napajjieflbHbIX —TI0CKOcTel. [lpocTeiilliie TpOCTpaHCTBeHHble (UTYpbl Ha
TJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesenuriesi; TOCTpOeHre CeUeHUH.

[TeprieHAVKYASIPHOCTh NPSIMOM U TJIOCKOCTU: TIepIeH/JUKYJ/IIpHbIe TIpsSiMbie B
IPOCTPAHCTBe, IMpsiMble Mapasijie/ibHble U IeprneHAuKY/IspHble K IIJIOCKOCTY,
MPU3HAK MEePHeHAUKY/ISPHOCTH TPSMOW M IIJIOCKOCTH, TeopeMa O NpsIMOM
TepIeHMKY/IAPHOM TVIOCKOCTHU. YTJIbl B MPOCTPAHCTBE: YIOJl MeXAY MPSMOU U
MJIOCKOCTBI);  ABYTPaHHbIA  yroJi, JIMHEWHBIM Yroa [IBYTPaHHOTO  yrJja.
[leprieHAMKY/ISIp YU HAK/JIOHHbIE: PACCTOSIHUE OT TOUKU [0 IJIOCKOCTH, PacCTOSHUE
OT TpSIMOM [0  TUIOCKOCTH,  TpOeKUUsi  (QUrypel Ha  IUJIOCKOCTb.
[leprieHAVKY/NISIPHOCTh  TJIOCKOCTEM: TPU3HAK  TEePHeHJUKYJSPHOCTA  [IBYX
MI0CKOCTel. TeopeMa 0 TPEx nmepreHAuKyJIspax.

MHororpaHHuUKH

[TonsaTre MHOrorpaHHuKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBITYK/IbIe
Yl HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
Tpu3Ma; TPpaHW ¥ OCHOBAHUS TIPU3MbI; MpsiMasi U HaKJIOHHAsl TIPHM3MbI; OOKOBasi
T0JIHas TIOBEePXHOCTh [PU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesieniunes; U ero CBOMCTBa. [lupamuja: n-yronpHas nupamuzia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBasi 1 M0JIHasi TIOBEPXHOCTh TTMPAMU/IbI; TpaBU/IbHAS U
yCceuéHHass mNMpaMuja. OJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPaHHUKU: TIOHATHUE IPaBUJIbHOIO MHOrOrpaHHUKA; IpaBU/IbHAasA Npu3Ma U
TpaBWIbHAs THMpaMW/la; MpaBWIbHAsg TPeyroJibHasi THpaMua W TMPaBUIbHBIN
TeTpasAp; KyO. IlpeacTaBieHWe O TIPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa/p,
fofekasap v ukocasap. CeueHus TpU3Mbl U TTMPaMU/IbI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIbHO TOYKU, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMEHTbl CHMMETPUU B  [HMpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOI'OI'DaHHUKAX.



BbruncsieHre 23/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JWaroHaiu, YrJibl
[Tnomjaaer OOKOBOM TTOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWl TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazas OGOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTH TPABWIbHOW MUPaMU[IBI,
TeopemMa O TIUIOIAZW YyceuéHHOW mupamuibl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/bI, TIPU3MBIL.

[Tonobubie Tena B mpocTpaHCcTBe. (COOTHOIIEHHS MeX[y IUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

LumHgpruecKast TTIOBEPXHOCTD, obpa3ytorye L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[UIMHPUUECKON TIOBepPXHOCTU. LIWIWMHAD: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTb, oOpa3syroljasgs M O0Cb; IO OOKOBOW M ITOMHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yrollye KOHUUeCKOW MMOBEPXHOCTH, OCh U
BepIllMHAa KOHUYeCKOU MoBepXHOCTU. KoHyC: OCHOBaHue 1 BepIliiHa, 00pa3yrolas
W OCb; TIUIOI[aflb OOKOBOW U TIOJHOW TIOBEPXHOCTH. YCEUEHHBIA KOHYC:
oOpasyroliye ¥ BbICOTa; OCHOBaHUS M OOKOBasi [TOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JUaMeTp; IUIOMIA/b TTOBEPXHOCTH CQephl.
B3auMHoe pacriosioykeHre cdepbl U MJIOCKOCTH; KacaTe/lbHasi TIJIOCKOCTb K cdepe;
niouaab chepsl.

M306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LIMIMH/APA U KOHYCa.

KomOWHali Tel  BpalleHWs W MHOTOTPAHHUKOB. MHOTOIpaHHUK,
OTMMCaHHBIA OKomo cdepbl; cdepa, BrUcaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpallleHusl.

[Tousitne 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTOJIBHOTO Tiapajiiesienurea U cieAcTBus u3 Heé. OObEM LMIUHAPA,
KoHyca. O6béM I1apa U mioujazib chepsl.

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

Ceuennss mwivdHZApa (Tapa/uleJibHO W TEpIeHAWKY/ISIPHO OCH), CeueHHUs
KOHyca (mapasisielbHOe OCHOBaHMIO M TIPOXOJsiliee uepe3 BepIIMHY), CeUYeHHs
1Iapa.

BeKTOpbI M KOOPJAUHATHI B MPOCTPAHCTBE

BekTop Ha My1I0CKOCTH U B IpocTpaHcTBe. CrI0)KeHNe 1 BLIUWTaHKEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/io. Pa3nokeHue BeKTopa 10 TPEM HeKOMITJIaHApHBIM
BeKTOpaM. [IpaBWwio Tapasjsienenuresna. PelieHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeWCTBUM C BeKTopaMu. [IpsiMoyrosibHasi cHcTema



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocreninve 3ajauv B
KOOpAWHATax. YTOoJ MexAy Bekropamu. CKasisspHOe TIpOM3Be[jeHHe BEeKTOPOB.
BbluncsieHre yriioB Mexy NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrY TeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TIPOTPaMMbl yueOHOro mpeaMeTa
«MaremMaTuka» XapakKTepusyrTCs:

I'paxxjaHckoe BocriuTaHue:

c(hOopMHUPOBAHHOCTHIO TPAXKAAHCKOM TTO3UIMM 00yUarolerocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjieHa pPOCCHIMCKOTO O0OIlecTBa, TpeACTaBIeHHeM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/MUHbIX CTPYKTYp, SIBI€HUH,
TpOLeAyP TPa)KJaHCKOTO oOIectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3aMMO/|€MCTBOBaTb C COLMAIbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(QYHKIUSIMU U Ha3HaUEHUEM.

IlaTpuoTHyeckoe BoCIIUTaHUe:

c(hopMHUPOBaHHOCTbIO POCCUMCKON IPaXkAaHCKOM UJIeHTUUHOCTH, YBa)KEHUS K
TIPOLLJIOMY M HAaCTOSIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOLLIEHHEeM K
JIOCTHXKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
K HWCIO/Mb30BAaHUI0 3THUX [OCTMXKEHUM B ADYTUX HayKax, TeXHOJIOTUSX, cdepax
5KOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JyXOBHBIX LIeHHOCTeHN POCCHKCKOTO Hapo/a;
Cc()OpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHWS, 3TUUECKOTO TOBeJeHUs,
CBA3aHHOT'O C TIPaKTUYEeCKUM TIPUMEHEHUEM [JOCTHMKEHUW HAaYKU U [esiTe/TbHOCThIO
YUEHOT0; 0CO3HaHMeM JINYHOTO BK/IaZia B IOCTPOeHWe YCTOMUMBOTO Oy Ayliiiero.

JcTeTHYecKoe BOCIIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IOYas 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelleHnH, pacCyX/1eHUi;
BOCIIPMMMUYMBOCTBIO K MaTeMaTUYeCKUM acrieKTam Pa3/IMYHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBID YMEHUs] TIDUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 37J0pOBOro v 6e3oracHOro obpasa »KU3HH, OTBETCTBEHHOTO OTHOIIIEHUS
K CBOEeMY 37I0POBbIO (3/10pOBOe TMTaHWe, COaaHCUPOBAHHBIA PeXUM 3aHATUN U

OTAbIXa, perysipHas (1)H3H‘-I€CK3H aKTI/IBHOCTb); (bI/IBI/II-IECKOFO
COBEpPILIEeHCTBOBAHNA, npu 3aHATUAX CHOpTHBHO-OBAOpOBHTEHLHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIeHHOCTH TPYAOMI00Us; WHTepecoM K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUIOKEeHUsIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peann30BbIBaTh COOCTBEHHblE »KM3HEHHbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY O00pa3oBaHHIO U
camMo0obpa30BaHUI0 Ha TMPOTSHPKEHWH BCel >KU3HW; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHIO B PEIIeHUH MTPAaKTHUEeCKUX 3a/lay MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO JKOJOTMUECKOW KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOJHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJi00a7bHOrO  XapakTepa 9KOJOTMUeCKUX IMpo0seM;
OpHeHTallvell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Jif pellieHus 3a/ayu B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KaloILler Cpe/bl.

IleHHOCTH HAyYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd U  OOI[eCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOl HayKu KakK cdepbl uesoBeUeCKOUW [esTe/lbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAUMMOCTU [ijIS PAa3BUTHS I[UBHU/IM3ALMH; OBJIa/IEHHEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKOoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeIbHOCTh
WHAWBUIYaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTanpeaMeTHbIe pe3ynbTaThl OCBOEHUs TPOrpaMMbl y4eOHOTO TpeAMeTa
«MarteMaTHKa» XapaKTepU3yIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
no3Haeame/ibHbIMU  OeliCmeUsMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3nasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcawloujeeo  Mupd;  NpuMeHeHue  /102UYecKUux,
uccaedoseamenbCKUX onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

Ba3oBble jlorHYecKHe AeiCTBHS:

e BBIAB/IATH M XapaKTepHU30BaTh CYI[eCTBEHHbIE TIPU3HAKKA MaTeMaTHUeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MeXAy TOHSATHUAMH; (HOPMYJ/IUPOBATh
oripefieJieHUs]  TIOHSTWUM;  yCTaHAB/IMBATb  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUUKAI[UK, OCHOBaHHWS /i1 0000IIeHHss W CpaBHEHWs, KPUTepUHU
TIPOBO/TUMOT'O aHAJTH3a;

e BOCIIpUHWMATh, (opMynIMpoBaTh U  TIpeoOpa30BbIBaTh  CY’>KIEHUS:
yTBepAUTe/IbHbIE W OTpHUIlaTe/bHble, eJIWHWYHbIe, YaCTHble U O0OIIue;
YCJIOBHBIE;

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



npejjlaraTh ~ KPUTEPUU /11 BBISIBJIEHHWS  3aKOHOMEPHOCTeM U
TIPOTHUBOPEYNH;

e JefaTb BBIBOJBI C WCIOJb30BAaHWUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITE/TbHO JoKa3aTe/JlbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMbie W OT MPOTUBHOI0), BhICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbI WM KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3a7aud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TLHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncciiejoBaTe/IbCKUe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie[0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIIPOCHI, (PUKCUPYIOIMEe TPOTUBOpeYUe, TpobsemMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpPMHUPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITE/TEHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHUe TI0 YCTAaHOBJEHWI0 O0COOeHHOCTel MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHSI, TIPOIIECCA, BBLIABJEHUIO 3aBHUCHMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOIeCCAMU;

e camMmocTosATeNnbHO (OpMyJ/IMpPOBaTh 00006IeHNs U BBIBOBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJMIO/IeHNs, MCC/Ie[lOBaHUs, OLleHUBaTh [OCTOBEPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE Pa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPE/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuaopmanmeii:

e BBIABJATL AeGHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/au;

e BbiOMpaTh UWHGOPMALMIO W3  WCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPETUPOBATh UH(POPMAIUIO
Pa3IMUHBIX BHUIOB 1 (hOpM IIpe/[CTaB/IeHHUS;

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

e OL|eHUBATh HaZIE>KHOCTh vHbopMaIuu 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBaHHBIM KPUTEPHSIM.

2)  YHueepcaibHble KOMMyHUKamueHble Oelicmeus, obecnheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 0011leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U TMHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 0
XOJly pelleHus 3a/laui, KOMMEHTHUPOBATh MO/TyUYeHHbIN pe3yJ/IbTarT;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI MO CYI[eCTBY 00CYK/IaeMOii TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UjleH, Halle/leHHbIe Ha TMOMCK
pellieHus; COTMOCTaB/SATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muue U CXOZACTBO TMO3MIU; B
KOppeKTHOU (popMe hopMyIMpoBaTh pa3HOTaCcUsi, CBOU BO3PaKeHHsI;
Npe/CTaB/iATb  pe3y/ibTaTbl  pelleHus  3aJauyd,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTalui U 0COOeHHOCTel ayAUTOPHUH.

CoTpyaHNUYeCTBO:

3)

NMOHUMAaTb W WCMO/b30BaTh  IpEUMYI[eCTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleSITeJIbHOCTH, TIJITAHUPOBAaTh OpTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesisiTb BUbI paboT, 10roBaprUBaThCs, 00CYKJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUS HECKOJILKHUX JTFO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJIHATL CBOIO YaCTh pabOThI U
KOODAWHUPOBaTh CBOM [I€MCTBUSI C [DYTMMH ujleHaMd KOMaH/bI;
OlIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble ~ pezynsimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC08blX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, a/ITOPUTM PeIlieHus 3a/jlauu, BbIOMpATh Cr1iocob pereHust
C YUETOM UMEIOIIUXCSI peCyPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTHUPOBATh BaPUAHTHI pellleHUid C yUéTOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HAaBbIKaMU T[0O3HAaBaTeIbHOW peeKCMd KakK OCO3HaHUs
COBepLIaeMbIX JeMCTBUMA M MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BraZeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJS —Tpoljecca U
pe3yJibTaTa pellleHrsi MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TPU peIlIeHUH
3a/jlauyi, BHOCWUTb KODPEKTHBBI B [eSITeIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNILCTB, JJAHHBIX, HAl/IEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBATh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCAOBUSM, OOBSICHSTH
TPUYMHBI [JOCTWKEHUsS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJMETHDBIE PE3YJ/IbTATDI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MPpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBI CTePEOMETPUU U CJIe[ICTBUS M3 HUX TPU pelleHUU
reoMeTpUYecKrx 3ajau.

OrneprpoBaTh NOHITUSIMU: TAPa/I/IeIbHOCTh U MePHeHAUKY/ISIPHOCTh MPSMbIX
Y TUIOCKOCTEH.

KnaccuduimpoBaTth B3aMMHOe pacroJio)KeHWe TIPSIMBIX M IJIOCKOCTeM B
TIPOCTPaHCTBE.

OrneprpoBaTh MOHATUSIMUA: ABYTPaHHbIA YroJ, CPaHU JABYIPAHHOrO YTJia,
pebpo ABYrpaHHOTO yTJjia; JIMHEWHBIM yTroj ABYTPAHHOTO YIJIa; TpajyCcHas Mepa
JBYTPAaHHOTO yTJia.

OnepupoBaTh TOHATUSIMA: MHOTOIDAHHUK, BBIMYK/IbIM W HEBBITYKJ/IbIA
MHOT'OTPaHHUK, 3JIeMeHTbl MHOTOIPaHHWKA, PaBU/IbHbINM MHOTOTDaHHUK.

Pacno3HaBaTb OCHOBHBIE BH/bl MHOTOIDAaHHUKOB (MHWpamMuza; IIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasuiesnenuries, Ky0).

KnaccupuiypoBaTh ~ MHOTOTPAaHHUKM,  BbIOMpass ~ OCHOBaHWS  [Jis
K/JacCUpUKalMd (BBbINYK/ble UM HEBBINYK/ble MHOTOIPAaHHUKH; [pPaBU/IbHBIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapaslie/ernurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKY1l]asi JIOCKOCTb, CeUeHNe MHOTOTPaHHUKOB.

OOBSACHATH TIPUHLIMIIBI TOCTPOEHUS CeUeHUM, UCI0JIb3Ysl MeTO/] CJIeJJOB.

CTpouTh CeueHWs MHOTOIDAHHUKOB METO/JOM  CJie[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE UYepPTeXKW W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKy, CHU3Y.

Periath 3a/lauM Ha HaXOX</leHHe reoMeTPUUeCKUX BeJTMUMH 10 obpasiam ruau
arOpUTMaM, TPUMEHsII M3BECTHble aHA/JIMTUUEeCKHWe MeTO/bl TpU pelleHuU
CTaHJAPTHBbIX MaTeMaTUUeCKUX 3a/lau Ha BbIUUCJIEHWE PACCTOSTHUW MEXAY IBYMsl
TOUKaMH, OT TOYKM [0 TMpsSMOW, OT TOUKU [0 TUUIOCKOCTH, MEXAY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permath 3a7iaur Ha HaxOyKJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM WiIu
arOpuTMaM, TMPUMEHSII W3BECTHbIE aHA/JIMTUUECKHWe METO/bl TpPU pelleHUuU
CTaHAAPTHBIX  MaTemMaTUUeCKUMX 3ajJad Ha BbIUUC/IEHHWE YIVIOB  MeX[y
CKpELUBAOLMMUCA MPAMbIMHA, MeXJy TMNpPSIMOA U TIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, IByTPaHHbIX YTJIOB.



Bbruncsiate 00bEMBI U TJIOIAIU TOBEPXHOCTEM MHOTOIPaHHUKOB (TIpH3Ma,
nupaMyza) C T[pyvMeHeHueM (OpMy/; BBIYMC/IATH COOTHOLUEHUS MeXAy
TUIOIIA/IIMU TIOBepXHOCTel, 00béMaMu 10I0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETpPUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (PUTYDBI.

W3BnekaTb, TmpeoOpa3oBbiBaTh M HHTEPIIPETHPOBaTh HMH(OPMALUI0 O
MPOCTPAaHCTBEHHBbIX TeOMeTPUYeCKUX (Urypax, rnpefCcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Jis peLleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawluxX HeCKOJIbKO 1IaroB pelleHts, ec/id yCI0BUSsl IPUMeHeHUs!
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  TpOCTellllMe TIpOrpamMMHble CpeACTBa W 3JeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PeLleHnH CTepeoMeTPUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeN B TNpUpoJe U
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPUU B UCKYCCTBe.

[IpumMeHATh TOy4YeHHble 3HAHWSl Ha IIPAKTHKe: aHa/JIW3UpPOBaThb peasbHble
CUTyalluM W TPMMEHSITb W3yueHHble TOHATHS B IIpolLlecce TIOMCKa peLleHUs
MaTeMaTHueCcKd CQOpMy/IMpOBaHHOW mpobseMbl, MO/|eMpOBaTh peasbHble
CUTyallUM Ha s3bIKE TeOMeTPUH, WCC/Ie[0BaTh [IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauy, CBSI3aHHble C HAXOKeHUeM reOMeTPUYeCKUX BeJTUUH.

11 KJTACC

OnepupoBaTh TMOHATUSIMU: LWIMHAPUUYECKass TIOBEPXHOCTh, 0bpa3ytoiiye
L[UIUHADUYECKONH  TOBEPXHOCTH;  LIWIMHJIP;  KOHMYeCKass  TTOBEPXHOCTh,
oOpa3yoiiye KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIMHAP, KOHYC, cepa U 111ap).

OOBACHATD CTIOCOOBI TIOJTYUEHHS TeJl BPAIl[eHHS.

KnaccuguimpoBaTk B3aMHOe pacrosioykeHue cepbl U TIJI0CKOCTH.

OnepupoBath MOHSTUSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

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

OneprpoBaTh TIOHATHUSMU: MHOTOTPAaHHUK, BIHMCAHHBIM B cdepy
OMUCAaHHBIA OKO0JIO cdepbl; cdepa, BNUCAaHHas B MHOTOTPAaHHUK WM Teso
BpallieHusl.

BbIUMCISTE COOTHOIIIEHUS] MeXKIy TLIOU[aZsiIMU TIOBEPXHOCTeN U 00bEéMaMu
1OAI00HBIX TeJl.



M300pakaTh u3yuaembie (UTYypbl OT DYKAU U C TIPUMEHEHWeM IIPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATh (BHIHOCHBIE) TIJIOCKHE YePTeXKH U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHHsl.

V3BriekaTtb, HWHTEPIIPETUPOBaThL M IIpeoOpa3oBbiBaTh WHGOPMAIUIO O
TIPOCTPAHCTBEHHBIX MeOMeTPUUeCKUX (pUrypax, mpeCcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKaX.

OnepupoBath MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BLITIOSTHATE  ZIEMCTBUS  CIOKEHUsI BEKTOPOB, BLIUWTAHUSI BEKTOPOB U
YMHOKeHHsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBOMCTBaMHU OHU 00/1a/1afoT.

[TpuMeHsITh TIPaBU/IO Tlapasliesienuresa.

OrnepupoBaTh MOHATUSIMU: []eKapTOBbI KOOPJWHAThI B POCTPAHCTBE, BEKTOD,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOpPJWHAThl BEKTOPa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOKM3Be/ileHre BeKTOPOB, KOJ/IMHeapHbie U KOMIJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTOpDaMHU, CKaJiipHOe TIPOM3Be/leHHe, pacKaafibiBaTb BEKTOD 10 ABYM
HEeKOJIJTMHeapHbIM BeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/JuHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jid pellleHuss CTepeoMeTpPUUecKuX
3a/ja4, MpeATIoararwluX HeCKO/IbLKO I1ar0B pPellleHUs], eC/id YCI0BUs PUMeHeHUs
3a/laHbl B IBHOU (hopMe.

PemaTh mpocTeile reoMeTpuueckue 3aZiaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAMUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0Ka3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM |
HaXOXK/leHHe TeOMeTpUUeCKHUX BeJIMUrH 110 06pa3iiaM Wiv aaroputMam, TIpUMeHsIst
M3BeCTHbIE METO/IbI TIPU pellleHUH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/au.

[IpumMeHsITb  TIpOCTeiilliie TIpOrpaMMHBbIE  CpeJCTBa W  3J€eKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TP PellieHnH CTePeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTell B TIpUpojie U
YKWU3HU, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB T'eOMeTPHH B UCKYCCTBe.

[TpuMeHsITh TIONlyyeHHble 3HaHUSI Ha TIPAKTHKe: aHa/M3UPOBaTh peasbHbie
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA peleHus
MaTemMaThUueCcKd C(hOpMYyJMPOBAaHHON MpobJiemMbl, MO/le/TMpPOBaTh peasibHbIe
CUTyallud Ha A3bIKe TeOMeTPUU, WCC/Ie[OBaTh IIOCTPOEHHbIE MOZeIU C
HCTI0/Th30BaHHEM TeOMeTPUUEeCKUX TTOHSITUM U TeOpeM, arinapaTa aareOphl; peliaTh
TIpaKTHUYeCcKre 3a/lauu, CBsI3aHHbIe C HAX0XK/JeHUeM TeOMeTPUUeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosinyecTBo yacoB J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
KontposibHbie | IIpakTHyeckue
n/n NporpaMmsbl Bcero oOpa3oBaTe/bHBIE
paboTsI paboThI
pecypcsl
bubmmoreka IIOK
1 B 1
BEACHAE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsiMble ¥ MJIOCKOCTY B IIPOCTPaHCTBe. 12 1 Bubmioreka LIOK
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 ITeprieH UKy /ISIPHOCTD MPSMBIX U 1 Bubmioreka IIOK
TJIOCKOCTeM https://m.edsoo.ru/1c209e37
bubmmoreka LIOK
4 1 1
YTi1Bl MeXY IPAMBIMU U IJIOCKOCTSAMU 0 hits:/m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1
> HOTOTPAHHHIKH https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
. 1
6 OBbEMLI MHOTOraHHHKOR 9 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeueHus, paCCTOSAHUSA U YIJIbI 4 1 BuGmuorexa [JOK
P ' P Y https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5) 0
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11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
e paboTbI paboThI
pecypchbl
bubmoreka LIOK
T 12
€718 BPALEHITA https://m.edsoo.ru/1c209e37
bubmuoreka IIOK
, 1
OOnémb Ten > https://m.edsoo.ru/1c209e37
bubmioreka LIOK
3 BekTopbl 1 KOOPAUHATHI B TIPOCTPAHCTBE 10 1 hitps://m.edsoo.w/1c209e37
4 [ToBTOpEHMe, 000011IeHNE, . 1 bubmuoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 IVIAHNPOBAHUE

10 KJIACC
KosinuecTBo yacoB JJIeKTPOHHBbIE
No Jata uudpoBbie
Tema ypoka KoHnTposibHble | IIpakTHyecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
OCHOBHBIE OHATHUS CTEPEOMETPHUHU:
TOUKa, NpsiMasi, MJI0OCKOCTb,
rpocTpaHcTBo. IIpaBuna
1 1300pakeHHst Ha pUCYHKax: 1 Bubmiorexa [IOK
p pucy o https://m.edsoo.ru/aecc77cd
1300pakeHUs MI0CKOCTeH,
rapaJijie/lbHbIX TIPSIMBbIX (OTPE3KOB),
cepeJMHbI OTpPe3Ka
ITonsTHSA: NTepeceKaroLecs
2 TIJIOCKOCTH, TTepeceKaroliecs npsmast 1 Bubmiorexa [IOK
» TTEP . P https://m.edsoo.ru/2d8a9¢99
Yl TVIOCKOCTH
ITonsaTHA: epeceKaroLecs
bubmoTeka LIOK
3 IVIOCKOCTH, MepeceKarolyrecs mpsamMast 1
https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HaKOMCTBO C MHOTOT'paHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKAaX, Ha MTPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBefieHus 0 Kybe 1

5) nvpaMmu/ie, X pasBépTKU U MOZeu 1 bubmorexa IOK

DAMIAE, MX PAsBED ACITH. https://m.eds00.ru/b30dff38
CeueHUsi MHOTOI'DaHHUKOB
6 HauanbHble cBefieHust 0 KybOe 1 1 bubnuoreka IIOK



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

npamu/ie, UX pa3BEPTKU U MOJIeJTH.
CeueHusi MHOTOTPAaHHHUKOB

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

IToHsiTHe 006 aKCMOMAaTUUYECKOM

7 MOCTPOEHNH CTePeOMeTPHHU: aKCUOMBbI Bubmiotexa [IOK
P P Pyt https://m.edsoo.ru/0cc5c4fe
CTepeoMeTpHUU U CJIe[ICTBUSI U3 HUX
[ToHsiTHE 06 AaKCHOMAaTHUECKOM
8 TOCTPOEHUU CTEPEOMETPUU: aKCHOMBI Bubmorexa [OK
P P Pyt https://m.edsoo.ru/239c8cb4
CTEepeOMeTPHUU U CJIe[ICTBUSI U3 HUX
[ToHsiTHE 06 aKCHOMAaTHUECKOM
bubmoteka LIOK
9 MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI
https://m.edsoo0.ru/65c6b106
CTepeOMeTPUU U CJIe[ICTBUSI U3 HUX
[MoHsiTHE 06 aKCHOMaTHUECKOM
bubmoTeka LJOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeOMeTPHUU U CJIe[ICTBUSI U3 HUX
B3auMHoe pacriosioykeHue MpsIMbIX B
1 IIPOCTPaHCTBe: IepeceKaroluect, bubmioreka LJOK
rapa’siie/ibHble U CKpelyUBaroLecs https://m.edsoo.ru/1a2520£6
TIpsiMble
[TapanienbsHOCTb NPAMBIX U
TIJIOCKOCTEN B MPOCTPAHCTBeE:
12 rapa’sijiesibHble TpsiMble B bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBe; [apasule/IbHOCTb TPEX
TIPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPAHCTReE: bubmoreka IIOK
[TapaniebHOCTL IPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 YTJIBl C COHAMpaB/IeHHBIMU Bubmumoreka LIOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
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CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
TPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsiMbIMU B bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasnenbHOCTB NJIOCKOCTEN: bubmoteka LIOK
rapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18f255
. . bubmoTeka LJOK
18 CaoiicTBa napasiebHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie TPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TETPas bubmorexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
Ky0, Tlapasuiesienure,
N bubmoTeka LJOK
20 ITocTtpoeHue ceueHumt
P https://m.edsoo.ru/1d434d0f
. bubmuoreka LIOK
21 [TocTtpoeHue ceueHut nommorexa L
https://m.edsoo.ru/ec26fe5d
KoHTponbHas paboTa 1o teme
2 "[IpsiMble 1 TIJIOCKOCTH B bubmoteka LIOK
npocrpaHcTse. [TapaienbHOCTE https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTeN"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HJI(E)CKO('ZZ"LFI/I'}II'IE II)'IEH VK 5)1;1 Hble bubmiorexa OK
- TTePHERAMKYIAD https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBE
24 [IpsimMblie mapasnienbHbie U bubmoreka LJOK
MeprieHJUKYJ/IApHbIe K IVIOCKOCTU https://m.edsoo.ru/0ac11c95
75 [IpsimMble napasinesnbHble U bubmoreka LIOK
reprieHJUKYyJIsipHbIe K IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprneHAUKY/ISIPHOCTH bubmoteka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
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HpﬂMOﬁ N IVIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprieHAUKYJISIPHOCTU Bbubmoteka LIOK
TIPSIMOM U TJIOCKOCTH https://m.edsoo.ru/79165d15
)8 Teopema o nipsiMoii bubmoteka LIOK
TNepreHJMKY/ISIPHOM IJIOCKOCTH https://m.edso0.ru/635c5087
79 Teopema o nipsimMoit bubmoteka LIOK
TepreHUKY/ISIPHOU TJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o nipsimoi bubmiorteka LJOK
nepreHAUKYISIPHOMN TIJI0OCKOCTU https://m.edsoo.ru/7d18834b
[TeprieHAMKYSID U HAK/JIOHHBIE:
31 aCPCTOHiHeyOT EO‘-IKI/I 0 MJIOCKOCTH Bubmorexa IOK
p 6 ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM /10 TIJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
32 anCTOSIiI/IeyOT EO‘{KI/I 0 MJIOCKOCTH Bubmorexa OK
p 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHye OT NPSIMOM /10 TJIOCKOCTH
[TeprieHAMKYSID ¥ HAK/IOHHBIE:
33 aC[zZTOHiI/IEYOT EOHKI/I 0 IJIOCKOCTH Bubmiorexa [IOK
P 6 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUe OT MPSIMOM 10 MJIOCKOCTH
[TepnieHAMKYSID ¥ HAK/IOHHBIE:
34 aC[;TOHiI/IQYOT EOLIKI/I 0 IJIOCKOCTH Bubmorexa IOK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCTOsiHUE OT MPSIMOM 10 TJIOCKOCTH
35 Yr1bl B IPOCTPAHCTBE: YIOJl MeXAY bubmioreka LJOK
TIPSIMOM U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yroJ, TMHEHHBIN yros bubnuoreka IIOK
JBYTPaHHOIO yrJia https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIN yroJ, TUHENHbIN YroJl bubmoteka LIOK

JByTPaHHOrO yra

https://m.edsoo.ru/c7c777ed
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[TeprieHAVKYISIPHOCTD MJIOCKOCTEH:

38 [IPU3HAK IeprieHaUKYIIpHOCTU IBYX Bubmmorexa [IOK
p Up AKYTIAD ABY https://m.edsoo.ru/ec3e2da3
[IJIOCKOCTEH
ITeprieHIUKY/IAPHOCTD IJIOCKOCTEH:
39 I IE:«;H&LZL neynefl UKYJISIPHOCTHU [IBYX Bubsmorexa LOK
p Up AMKYTIAD ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
INeprieHIUKYIAPHOCTD IJIOCKOCTEH:
40 3| IEBHaIf neynefl UKVYJIIPHOCTU IBYX Bubmiorexa LIOK
P Up A TIAD ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 TeopeMa o TpEx neprieHAUKYIIpax Bubmaorexa HOK
p p p AMKYIIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx meprieHaIuKy/Isipax Bu6miorexa HOK
p p p AMKYIIAD https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx reprieHauKyasipax Bubmmorexa [JOK
P PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHast paboTa 1o TeMam
44 "[leprieHAUKYJIAPHOCTD MPAMBIX U bubnuoreka IIOK
nockocTe" v "YT/Ibl MeXIy https://m.edsoo.ru/5b971ef3
TPSAMBIMU U TJTOCKOCTAMU"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
3/1eMeHTbl MHOT'OTDaHHUKa,
45 BBIITYK/IbIe U HEeBLITYK/IbIE Bubmiorexa HOK
y y N https://m.edsoo.ru/2d24e873
MHOTIOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Tpu3ma: n-yronbHasi IpUu3Ma; 'paHu U
46 OCHOBaHMUS TIPU3MBbI; TIpsIMasi U bubmoreka IIOK

HaKJ/IOHHAsA MMPU3MBI; 6oKkoBas 1
IMOJIHAA MOBEPXHOCTD ITPU3MBI

https://m.edsoo.ru/b4ad63ad
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[Maparnnenenure[, MPsiIMOYTOJIbHBIN

bubnuoreka IIOK

47 napasiesienIunes ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamyja: n-yrosibHasi mMpaMu/a,
I'PaHU U OCHOBaHUe MUpaMU/bl;
48 OoKOBasi ¥ TIOJTHAs IOBEPXHOCTh Bubmorexa [JOK
B https://m.edsoo.ru/fblcd0a5
NYpaMu/ibl; IpaBUIbHasA U yCeUéHHas
nvpamu/zia
IIpaBU/IbHBIE MHOIOTPaHHUKMU:
TIOHATHE TIPaBU/IbHOTO

49 MHOI'OTpaHHUKA; [IpaBUJIbHAsA MIpU3Ma bubmoreka LIOK
Y MpaBW/IbHAsg NMUpaMu/ia; IpaBU/IbHas https://m.edso0.ru/074c8865
TpeyroJsibHas nupamuza u
TIPaBU/IbHBIN TeTpasip; Kyo
IIpencraBienue o NpaBUIBHBIX

50 MHOI'OIpaHHUKax: OKTas/zp, Bubmorexa [JOK

https://m.edsoo.ru/a0fdd5bf
[0ZleKas/ip ¥ UKOCas/p.
CuMMeTpus B IIPOCTPAHCTBE:
CUMMeTpPUs OTHOCUTE/IbHO TOYKH,

51 MIPSIMOM, TVIOCKOCTU. DJIEMEeHTBI bubmoteka LIOK
CHUMMeTpUU B MUpaMU/ax, https://m.edsoo.ru/b9e777d9
Tapasuiesienurieiax, paBUIbHbIX
MHOI'OIpaHHUKax
Bolunciienue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: péOpa, JuaroHanmy, Bubmorexa OK

https://m.edsoo.ru/6cdbecef
YIJIbL
[Tnomaas 60KOBOI MOBEPXHOCTU U
53 TOTHOW MTOBEPXHOCTHU MPSIMOM bubmoteka LIOK

TIPU3MBI, TI/IOIIAJb OCHOBAHUM,
TeopeMa 0 H0KOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157
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TIPSIMOM MIPU3MBI

[Tnotaas 60KOBO MOBEPXHOCTH U
MOBEPXHOCTH NPaBUJILHOU

54 MUpPaMHU/Ibl, TeOpema O TUIOLagx Bubmmorexa [JOK
P f[ » TEOP m A . https://m.edsoo.ru/5603e30b
OOKOBOIi MTOBEPXHOCTH yCEUEHHOMN
TTUPAMU/TBI
55 KontposeHast paboTa 1o Teme bubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmoreka IIOK
n n
56 onsThe 06 0OnEMe https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
- "
> Obném mpaviet https://m.eds00.ny/235171b3
, bubnuoreka LIOK
58 Obbém mapami ! https://m.edsoo.ru/f47dfefd
, bubnuoreka LIOK
>9 Obbém mpamn et https://m.edsoo.ru/79c10312
N bubmoTeka LJOK
60 O6bém mupamize! https://m.edsoo.ru/2faadc3f
61 OO6BEM MTPU3MBI Brbmorexa OK
https://m.edso0.ru/79853608
bubmoreka IIOK
62 O6bé
HEM TTPHSMET https://m.edsoo.ru/1e053890
, bubmoteka LIOK
63 Obném mpusme https://m.edso0.ny/482d351
64 KoHtposibHast paboTa 1o Teme bubmoteka LIOK
"O6BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpEHME, 06006IIEHHE bubmmoreka IIOK

CUCTeMaTHU3adlls 3HAHMIA.

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

[ToBTOpeHue, 00001IIeHNE
CHUCTeMAaTHU3aL[1sI 3HAHUH.

66 BbiuniciieHre pacCTOSIHUAN: MeXIy 1 bubmoreka IIOK
JIByMsI TOUKaMH, OT TOUKH /IO TIPSIMO, https://m.edsoo.ru/f7792ba9
OT TOYKH /10 TIJIOCKOCTU, MEXy
CKPELLMBaIOLLIUMUCS MPAMbIMHU
bubnuoreka IIOK
67 WTorosas KOHTpO/LHas paboTa 1 https://m.edso0.ru/b9146bc0
[ToBTOpEHUe, 06001IeHe
CHCTeMaTH3alus 3HaHUM.
BrruniciieHue yrioB: Me
68 CKpEU_]I/IBaIOHJ?IZIMI/ICﬂ Hpi[l/(l;laLZMI/I, 1 bubmmorexa [JOK
. https://m.edsoo.ru/56765e8b
Me>Xly TIPSIMOU U TIJIOCKOCTBIO,
[IBYTDaHHBIX YTJIOB, YTJIOB MEX/Y
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 K/TACC

KonuuecTBo yacos JJIeKTPOHHBbIE
No Jdata nudpoBbIe
Tema ypoka KonTtposbubie | IIpakTnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
Cdepa u 1m1ap: 1[eHTP, pauyc,

1 raMeTp; IJIOoLaJb MOBEPXHOCTU 1 Bubmorexa IOK
A P> Hea P https://m.edsoo.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, 1apa Ha 1 bubmiorteka LJOK
T10cKOCTU. CeyeHus 1mapa https://m.edsoo.ru/bc15{7f2
LynuHpuueckas IOBEPXHOCTb,

4 obpasytoriye 1UINHAPUUeCKOn 1 bubnuoreka IIOK
TIOBEPXHOCTH, OCh LIWJIUH/IPUYECKOM https://m.edsoo0.ru/6054b8c1
TIOBEPXHOCTH
LuiuHAp: ocHOBaHUA U OOKOBast

5 TIOBEPXHOCTh, 00pa3ytoiijasi ¥ 0Ch; 1 bubmoreka IIOK
TI0ITIa/Ib OOKOBOM M ITOTHOM https://m.eds0o.ru/188f6216
TOBEPXHOCTH
V300pakeHue 1[UIMHPa Ha
TI0CKOCTH. Pa3BépTka LUIMH/Apa.

6 CeueHust LIUIVH pa (I'I]IL:)CKOC'/I:“L}I?I-O 1 Bubmorexa [IOK

1 N AP ’ https://m.edsoo.ru/016e25eb
TriapasiiesibHOU UH
TIepIIeHJUKYISIPHOM OCH LIWJTUH/IPA)
7 KoHunueckasi ToOBepXHOCTb, 1 Bubmoteka IIOK
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obpa3sytolie KOHUUeCKon
TIOBEPXHOCTH, OCh 1 BepIIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHME U BepIIHWHA,

bubmoreka IIOK

8 oOpas3yroliasi ¥ 0Ch; TUIOLIA/b
pasyrom bs TVIOMAA https://m.eds00.ru/897dd3b2
OOKOBOI U TTOJIHOM ITOBEPXHOCTU
YceuéHHBIM KOHYC: 00pa3yroliye 1
9 BBICOTA; OCHOBaI-}III/IH 51 gOKzBaLE Bubmiorexa IOK
’ https://m.edsoo.ru/1468bab3
TOBEPXHOCTh
M306pakeHre KOHyCa Ha
nockocty. Pa3BépTka KoHyca.

10 Ceuenust KOHyca (TVIOCKOCTBIO, bubmoreka LIOK
Trapasuie/iLHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTHBIO0, TIPOXOZsiieli uepe3
BepILNHY)

1 KombuHars Tes BpaltieHust U bubmoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OMMCaHHbIN OKOJI0

1o cdepsl; cdhepa, BriMcaHHast B bubnuoreka LIOK
MHOTOI'paHHUK WU B TeJ0 https://m.edsoo.ru/0b136158
BpallleHus

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

bubmiorteka LJOK

14 O0BéM LIMIUHApPA, KOHYCa

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

15 O6mBéMm 1m1apa u Tiomazb chepbl

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

16 [Tomo6OHbIe Tesla B IPOCTPAHCTReE. bubmioTeka LJOK
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COOTHOIIIEHUSI MEeXKAY TIOIIAIIMH
TIOBEPXHOCTEH, 00BEMaMU
MOI00OHBIX T

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

17 KoHTposibHast paboTa 1o TeMam bubmoteka LIOK
"Tena Bpamenus" u "O6bembl Ter" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJIOCKOCTU U B bubmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrioxkeHrie U BbIUUTaHVE BEKTOPOB Bubmuorexa [IOK
P https://m.edsoo.ru/234£089
20 YMHOXeHHe BeKTOpa Ha YUCII0 Bubmorexa LIOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTopa 1o Tpém
21 HEKOMIJIaHapPHLIM BEKTOpaM Bubmuorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBu/io napasniesnenure/a
Perenue 3as1au, CBsI3aHHBIX C
22 TPUMEeHEeHHEeM TMPaBWI JeCTBUMN C Bubmuorexa [IOK
P PaBHILA https://m.eds00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/Ip'[éLHEHI/II/I FEOME”E WUYeCKUX ) Bubmmorexa [IOK
pup P https://m.edsoo.ru/d3alfe30
3a/1au
[IpsamoyrosibHas cucteMa
24 KOODP/JUHAT B TIPOCTPAHCTRE. bubnuoreka LIOK
Kooppunarts! Bektopa. IIpocreliie https://m.edsoo.ru/48db7058
3a/lauv B KOOpJAHWHATax
95 Yron Mexay BeKTOpaMu. bubmiorteka LJOK
CkasnsipHOe TIpou3Be/ieHre BEKTOPOB https://m.edsoo.ru/725effc4
%6 BriuricsieHune yriioB Mexay bubmoreka IIOK

MpAMBIMH U TTIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonTtponbHast pabora 1o teme

27 "BeKkTopbl ¥ KOOp/JMHATEI B 1 bubmorexa LIOK
P " PA https://m.edsoo.ru/77c22fc5

NIPOCTPaHCTBe
[ToBTOpEHMe, 060011IeHNEe U

)8 cucTeMarusanys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
(urypsl, akThbl, TEOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMEeTPUU
[ToBTOpeHue, 06001IIeHE U

79 cucTemarusanys 3HaHu. OCHOBHbIE 1 Bbubmoteka LIOK
¢burypsl, ¢hakTel, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
TJIaHUMEeTPUU
[ToBTOpeHue, 06001IIeHE U

30 CHCTeMaTH3allysl 3HaHUM. 3a/1auu 1 bubmoreka LIOK
IVIAHUMETPUU U MeTO/bI UX https://m.edsoo.ru/7491efe0
pelleHus
[ToBTOpEHME, 0600IIEHUE U

31 cUCTeMaTr3alus 3HaHUU. 3aZjauu 1 bubmoreka LIOK
IVIAHUMETPUU U MeTObI UX https://m.edsoo.ru/4dffda97
pelleHus
[ToBTOpEHMe, 0600IIEHE U

37 cucreMarr3anus 3HaHU. OCHOBHbIE 1 bubmmoreka LIOK
¢urypel, ¢hakTbl, TeOpeMbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuu

bubmoteka LIOK
33 WToroBasi KOHTpO/IbHAsI paboTa 1 nommorexa I
https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHME, 0600IIEHHE U 1 bubmmoreka LIOK

cHCTemMaTH3allysl 3HaHUM https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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I[TPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHO OBPA30BATEJ/IbHON ITPOT'PAMMBI

10 KITACC

Kopg,

NpoBepsieMor
0 pe3y/jibTaTa

ITIpoBepsieMble MpeMeTHbIe pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI Cpe/JHero o001ero 00pa3oBaHus

7 I'eomeTpust
7.1 OnepupoBaTh MOHITUSIMA: TOUKA, NPsiMasi, TNIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CJIe[CTBUS U3 HUX TPU pelleHur
. reoMeTprUYecKux 3ajay
73 OnepupoBaTh TOHATUSIMU: TlAPa//IeIbHOCTh U TEePIeHJUKYJISPHOCTb
' TIPSIMBIX U TIJIOCKOCTeM
74 KnaccuduimpoBaTe B3auMHOe PAcIioioXKeHHe TIPSIMbIX U TJIOCKOCTel B
. TPOCTPAHCTBe
OrnepupoBaTh MOHATUSIMU: JBYTPaHHbIN yrOJ/, TPaHU ABYTPAHHOIO YIJa,
7.5 pebpo ABYrpaHHOTO yTJIa, TMHEHHBIN YTo/l ABYTPAHHOTO YIJIa, TPa/lyCHast
Mepa [IBYTPaHHOro yrja
76 OrnepupoBaTh TMOHSTUSIMA: MHOTOTPAaHHHMK, BBINYK/bIA U HEBBIMYKJbIH
' MHOT'OTPaHHUK, 3/IeMeHTbl MHOTOIPaHHHMKA, TTPaBU/IbHBIM MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHbIE BH/IbI MHOTOIPAaHHUKOB (MMpaMuja, IpU3Ma,
. MIPSIMOYTOJIbHBIN Tapasuieienurnes, Kyo)
KnaccuburnypoBatb  MHOTOTPAaHHUKW,  BbIOMpas  OCHOBaHWS  Jist
- KnaccupukaluyMyd  (BBIMYK/Able W HEBBINYK/Ible  MHOTOTPAaHHUKH,
' fpaBWIbHble MHOTOIPAaHHMKHM, T[IpsIMble U  HAK/IOHHbIE  T[IPU3MBI,
rapa’iiesienune/ibl)
79 OrnepupoBaTb TTOHATUSIMU: ceKylLas TIJIOCKOCTb, ceyeHue
' MHOT'OTDaHHUKOB
710 OOBSICHATb  TPUHIUIBI  TIOCTPOEHHS CEUEHWH  MHOTOrPaHHMKOB,
' WCII0/Ib3Y$1 METO/, C/1e/l0B
711 CTtpouTh CeuyeHUs] MHOIOTDAaHHUKOB METOJOM CJIe/l0B, BBIIOJIHATh

(BBIHOCHBIE) TUIOCKHE YepPTeXXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:




BU/I, CBepXY, COOKY, CHU3Y

7.12

Peliath 3a/jauv Ha HaxOXK/JeHUe reOMeTPUYeCKUX BeJMUMH 10 obpastiam
WA aAropuTMaM, TNPUMeHsisl M3BeCTHble aHaIUTUYecKhe MeTO[bl IpU
pellleHMy CTaHJAPTHBIX MaTeMaTH4yeCcKuX 3a/lad  Ha BbIYMC/IEHHE
pacCTOSIHUN MeXXZy BYMsI TOUKaM{, OT TOYKM JI0 MPSIMOM, OT TOUKU 0

TIJIOCKOCTH, MEeXAY CKpellMBaroIMMUCS IPIMbIMU

7.13

Permiath 3a/jauv Ha HaXOXK/eHHEe reoOMeTPUUeCKUX BeIMUWH 1Mo oOpasijam
WU alropuTMaM, MpUMeHsisi W3BeCTHble aHaIUTHYeCKue MeTO/bl MpHU
pellleHn CTaHJapTHBIX MaTeMaTUueCKUX 3a/lad Ha BBbIUMC/IEHUEe YIJIOB
MeX/ly CKpelMBaLMMUCS TPSIMbIMHA, MeXAY TPSIMOM U TJIOCKOCThIO,

MeX[y TJIOCKOCTSIMH, JBYTPaHHbIX YIJIOB

7.14

Beruncnate 00bEMBI M TUIOM3AM  TIOBEPXHOCTEM MHOTOTDAaHHUKOB
(npu3Ma, nupamuza) ¢ NpuMeHeHreM (OpMYJI, BEIUKUC/ISTh COOTHOLLEHUST
Mexay T/IOLIA/ISIMU MOBEPXHOCTeH, 00bEéMaMu 10/J00HBIX

MHOI'OrpaHHHUKOB

7.15

OHepI/IpOBaTb MOHATUAMU: CUMMETPHA B TPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHH, LIEHTP, OCh U IVIOCKOCTb CUMMETPHU (PUTYPbl

7.16

V3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPIIPETHPOBATh WH(OPMAIUIO O
MPOCTPAHCTBEHHBbIX T'eOMeTpUUeCKUX (Urypax, Mpe/AcTaB/leHHYI0 Ha

yepTeXXaxX U pUCyHKax

7.17

[TprMeHSTH reomeTpuueckre (akThl [/1s1 pellleHUs] CTepeoMeTpPUUYecKUX
3afiay, Ipejro/aratolliiX HeCKOJbKO I1aroB peLIeHus, eCId YCIOBUS

TIpUMeHeHUs 3a/laHbl B SBHOU (popMme

7.18

[IpyMeHATbL MpOCTelilllie TIpOrpaMMHbIE CpPeACTBAa U 3JeKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMBI ITPpU peIeHWHU CTEPEOMETPHUYECKUX 3da4

7.19

HpI/IBOAI/ITL MMpUMeEPbI MaTEMATUYECKUX BHKOHOMepHOCTeﬁ B IIpUpoje "

JKW3HH, PACIIO3HABATE IIPOsIB/IEHHE 3dKOHOB reOMeTpPUHr B MCKYCCTBeE

7.20

[TpuMeHSTD T0/TyueHHbIe 3HAHUS Ha TIPaKTHKe: aHAJTU3UPOBaTh peasibHble
CUTyalldd U TIDUMEHSATb U3yueHHble TIOHATHUS B TpOIlecce TIOUCKa
peleHust MaTeMaThuecKu cchopmy/IMpoBaHHOM 1po6IeMbI,
MO/Ie/TMPOBaTh peasbHble CUTYal[Ud Ha sI3bIKe TeOMEeTPUHU, UCCIIe[J0BaTh
MOCTPOEHHbIE MO/Ie/TM C WCTIOh30BaHUEM TeOMEeTPUUYECKUX TIOHATUN U
TeopeM, arrapara ajareOphbl, pelaTh MPaKTUYecKre 3aflauk, CBsi3aHHbIE C

HaXOXXAeHUEM IreOMeTpUUYECKUX BEJIMUNH




11 K/TACC

Koa IIpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM
MPOBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CPe/JJHETr0 001ero 00pa3oBaHus
pe3yJ/bTarTa
6 ['eomeTpust
OmnepupoBaTh MOHATUSAMU: [WIMHAPUYECKasi TOBEPXHOCTb, 00pa3yroiirie
61 LWIVUHPUUECKON TOBEPXHOCTH, LWIMHAD, KOHWUYecKas IOBEepPXHOCTb,
' oOpa3symoiie  KOHUUYECKOW  TIOBEPXHOCTH, KOHyC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrio3HaBaTh Tena BpailleHUs (LUIUMHAP, KOHYC, cdepa U 111ap)
6.3 OOBsICHATH CTIOCOOBI TIOSTyUeHUsT TeJl BpalljeHust
6.4 KnaccuduimpoBaTh B3aMHOe pacrio/ioykeHue cepbl U MI0CKOCTH
OnepupoBaTh TMOHATHSMU: 111aPOBOM CEerMeHT, OCHOBaHMe CerMeHTa,
6.5 BLICOTA CErMeHTa, I1apOBOM CJIOW, OCHOBaHHWeE I1IapOBOT0 CJIOSs, BBICOTA
I1apOBOTO CJI05, II1apOBOW CEKTOP
66 Bbunciate 00BEMBI M TIIOMIQAW  TIOBEPXHOCTEM Tesl BpalleHWs,
' reoMeTpUUeCKUX TeJsl C MpuMeHeHreM (popmy
OmnepupoBaTh TIOHATUSMU: MHOTOTDAHHUK, BIHMCaHHBIA B cdepy u
6.7 OMMCaHHBIA 0K0JI0 cephl, chepa, BIMCaHHAasi B MHOTOTPAHHUK WU TeJ0
BpallleHus
6.8 BbIUMCISATE COOTHOIEHUsST MeXAy IUIOM[aIsMU  TIOBEepXHOCTeH U
' 00BbEéMaMH TOJO0OHBIX Tel
6.9 N306pakaTh M3ydaembie GUTYpPhl OT PYKH U C TIPUMEHEeHHEeM TPOCThIX
' YepTEXHBIX UHCTPYMEHTOB
BbITo/iHATE  (BBIHOCHBIE) TIZIOCKWE YepTeXH M3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX (UTyp: BUA CBepxy, COOKy, CHU3Yy; CTPOUTb CeUeHHUs Tesl
BpallleHus
V3BniekaTh, WHTEPIIPETUPOBaTh M TpeoOpa30oBbIBaTh MHGMOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TeOMEeTPUYEeCKUX (QUrypax, IpeJCTaBlIeHHYI Ha
yepTeXXaxX U pUCyHKax
[TpumeHsITH TeoMeTpuuecKre (akThl /JIsi pellleHusi CTepeoMeTpruuecKux
6.12 3ajjay, TIpeJrioJiararolluX HEeCKOJIBKO IIaroB pelleHus, eC/ YCJI0BUS
TIpUMeHeHusI 3a/laHbl B IBHOH dopme
6.13 OrnepupoBarth MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BrInonaHATL Aef/’ICTBI/IH C/IOKE€HHsA BEKTOPOB, BBIYMTAHHA BEKTOPOB U
YMHO>XeHHs BEKTOPa Ha 4HCJIO, O6’IJHCHHTB, KakKMMHM CBOMCTBAaMU OHH

obslazaroT

6.15

[TpumeHSTH MpaBU/IO Napasuienenurne/ia Npy CI0XKeHUU BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMU: [€KAPTOBbI KOOPJWHATHI B TIPOCTPAHCTBe,
BEKTOD, MOJY/Ib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTODa,
yroa MeXJy BeKTOpaMW, CKajisipHOe TIpOu3BeJieHHe BEeKTOPOB,

KOJ/VTMHeapHBIE 1 KOMIT/IAHAPHBIE BEKTOPbI

6.17

HaXO,E[I/ITb CyMMY BEKTODOB M IIPpOM3Be€/iIeHHME BEKTOpPA Ha 4YMHCJ/I0, YyIroJ
MeXy BEeKTOPaMH, CKd/IAPpHOe IMMPpOM3BeJAeHre, PACK/IaAbIBATh BEKTOP I10

JIBYyM HEeKOJUUTMHeapHbIM BeKTOpaM

6.18

3aziaBaTh IJIOCKOCTh YPaBHEHUEM B [1eKapTOBOM CHCTeMe KOOpAUHAT

6.19

Pematsb HPOCTEI\/JII_HI/IE reomMeTpuyeckve 3d/idaid Ha I[IpUMEHEHHEe

BEKTOPHO-KOODZIMHATHOI'O METO/id

6.20

Pematsb 3a/la4id Ha [JOKd3aTe/IbCTBO MdATeéMdTHUYEeCKHX OTHOLLIEHUN U
HaXOXXIeHWue reoOMeTpUYeCKUX BEJIMUUH I10 06pa31_1aM WK aJIrOpUTMdMm,
IMMpHUMeHAA Hn3BeCTHbIE MeTO/bI pu peleHnn CTaHdPTHBIX

MdTeMdaTHYeCKHX 3d/ia4

6.21

[TpuMeHsATH TIPOCTeHIIe TIpOrpaMMHBIE CPeJCTBA W JIEKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMEI I[TPH pellleHHWK CTEPEOMETPHUYECKHUX 3d4a4

6.22

HPI/IBO,E[I/IT]: MpUMepbI MdTeMdTUYE€CKHX 3aKOHOMepHOCTEﬁ B TIpypoge "

JKW3HH, PACITIO3HABATL IIPOsAB/IEHKE 3dKOHOB I'eOMETPUHN B HCKYCCTBE

6.23

[IprMeHATH TMO/lyuyeHHble 3HaHWS Ha [pakTHKe: aHaIu3UpOBaTh
peasbHble CUTyallUd W IIPUMEHSTb H3yueHHble TOHATUS B IIpoLiecce
MOWCKa pelleHWss MaremMaThyeckKu cC(HopMy/IupoBaHHON MpobeMsl,
MO/Ie/IMpOBaTh peasbHble CUTyalliy Ha f13bIKe reOMeTpUM, UCCIe[0BaTh
TIOCTPOEHHbIE MOJIeNIM C MCII0/Ib30BaHUEM T'eOMeTpPUUeCKUX TOHSTHU U
TeopeM, arnapara anre0psbl, peliats MpakTUUeCcKye 3aJjauk, CBsi3aHHbIE C

HaX0XXIeHHeM reOMeTpuieCKux BeJIMYUH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 KJTACC

Kop

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

['eomeTpus

7.1

OcCHOBHbIe TOHATUS CTepeoMeTpuM. Touka, TpsiMasi, MJIOCKOCTb, MPOCTPaHCTBO.
[TonsiTie 006  aKCMOMAaTMUYeCKOM  TOCTPOEHWUM  CTEDEOMETPUM:  aKCHOMBI

CTepeoMeTpPHHU U CJIeJCTBUA U3 HUX

7.2

B3aumHoe  pacrono)keHue TpPsSMbIX B TPOCTPAHCTBe:  TepeceKaroluecs,
napajjiejibHble W CKpeluBarolvecs npsmele. [lapannenbHOCTb MOpPSAMBIX U
MJIOCKOCTeM B TMPOCTPAHCTBe: TapajjefibHble TIpsMble B  IIPOCTPAHCTBE,
Napasuie/lbHOCTh TPEX MpPSMBIX, MapalelbHOCTh MPSMOM U TUIOCKOCTH. YTJIbBI C
COHArpaB/lIeHHbIMM CTODOHaMH, YrojJl MeXJy TMpsIMBIMU B IIPOCTPaHCTBE.
[MTapasnnensHOCTDb TJIOCKOCTEH: Tapasiie/ibHble TJI0CKOCTH, CBOMCTBA TMapasiie/bHbIX
nockocTed. Ilpocreiiiivie MpocTpaHCTBEHHbIe (DUIYPblI Ha TUIOCKOCTU: TETpPasAp,

Ky0, mapaJsisiesieniuriei, ToOCTpOeHNe CeueHHuM

7.3

[TeprnieHJVKYASIPHOCTb TPSIMOM M TUIOCKOCTU: TepreHAUKY/sIpDHble TIpsiMble B
TIPOCTPAHCTBe, TIPsIMbIe Tapa’siie/ibHble U MepreHAUKY/IsIPHbIe K TUIOCKOCTH, TIPU3HaK
TrepreHUKY/ISIPHOCTHY TIPIMOM U IJIOCKOCTH, TeopeMa O MpsIMOM TiepreHAUKYIsIpHON
MJIOCKOCTU. YTJIbl B TPOCTPAHCTBE: Yrojl MeXJy TMpsSIMOM U TIJIOCKOCThIO,
JBYTDaHHBIA yros, JIMHEeWHBIA yron [BYrpaHHOTO yria. [lepneHAVKYsp W
HaKJIOHHbIe: pPacCTOsIHWe OT TOYKM [0 TUIOCKOCTH, PAacCTOsSIHMEe OT TIpSIMOM 0
TIJIOCKOCTH, TIPOEKLUsSI (PUryphbl Ha TIJIOCKOCTh. [lepreHAUKY/IsIPHOCTh TJIOCKOCTEH:
TpU3HAK  TePNeHAVKY/ISIPHOCTH  /IBYX  IIockoctedi. Teopema o0  Tpéx

TNeprieH UKy Isipax

7.4

[TonsiTe MHOrOrpaHHMKa, OCHOBHbIE 3/IEMEHTbl MHOIOTDaHHMKA, BBIMYK/ble U
HEBBINYK/Ible MHOTOTDaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
Npy3Ma, TPaHW M OCHOBAHUSI MPU3MBI, TIpsSIMasi ¥ HAKJIOHHAs TIPHU3Mbl, OOKOBas U
T0JIHasi TIOBEPXHOCThb NMpU3MBI. [lapanienenune/;, mpsIMOYTO/IbHBIN Tapasuieenumnes
U ero cBoicTtBa. [lupamuja: n-yrospHasi mupamMu/ia, TpaHu U OCHOBaHUe TTMPaMU/bI,

OOKOBasi U TOJTHAs MOBEPXHOCTL IMUPpAMU/BI, TIDABU/IbHASA U yCEQéHHaH MrpaMHn/ad.




OneMeHTbl TpuU3Mbl U nupaMuibl. [lpaBuU/bHbIE MHOTOTPAaHHUKU: TIOHSITUE
MPaBWILHOTO MHOTOTDAaHHUKA, TpaBW/bHAsl TMpU3Ma W TpaBWIbHAasg MHUPaMU/a,
TpaBWIbHAsl TPEYTroJibHasl MUpaMK/ia U TIPaBWILHBIN TeTpasap, Ky0. [IpeacraBneHue
0 TIPaBWIbHBIX MHOTIOTPAaHHMKAX: OKTas3/p, JAoAeKasAp W ukocasgpyrue CeueHus

MPpU3MBbI U TIMPAMHW /bl

7.5

CI/IMMETPI/IH B TIIPOCTPAHCTBE: CHUMMETPUS OTHOCUTE/IBHO TOYKH, HpHMOﬁ,
TJIOCKOCTU. DJIEMEHThI CHMMMETDHUH B IMHMpaMUdX, Mapa/jiejernunreax, rpdBUIbHBIX

MHOTr'OrpaHHHUKax

7.6

Beruriciienue 3/1eMEHTOB MHOTOTDAaHHUKOB: pE&Opa, [AuaroHand, yriel. Ilnomazab
OOKOBOU TIOBEpXHOCTH U TIOJIHOM TIOBEPXHOCTH TIPIMOM TPH3MBbI, TUIOIIAJhb
OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH TMPSIMOU Mpu3Mbl. [11ommazs 60koBoi
TOBEPXHOCTH U TIOBEPXHOCTH TIPaBWIBHOW MHpaMU[bl, TeopemMa O TUIOLaAu

yceuéHHoM nupamu/sl. [Tonsarue 06 06béme. OObEM MUpaMH/Ibl, PU3MBI

7.7

[Togo6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS] MEX/Y TUIOLIA/IIMU TTOBEPXHOCTEH,

00BEMamMM MOA0OHBIX Tes

11 K/TACC

Kopg,

HpOBEPHEMbIﬁ 3JIEMEHT CO/i€pKaHUA

6

I'eometpus

6.1

LnmHapuyeckasi MOBEPXHOCTb, 0Opa3yoliye LUIWHAPUYECKON MOBEPXHOCTH, OCh
LWINHJPUYeCKol ToBepxHOCTH. LlummHap: ocHoBaHMs M OOKOBasi MOBEPXHOCTD,

obpa3ytoliiast ¥ 0Ch, II0Ia[b GOKOBOM M MOJTHOM TIOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yroliye KOHUUeCKOoH TTOBEPXHOCTH, OCh U BepIIMHA
KOHMUEeCKOW ToBepxHOCTH. KOHyC: OCHOBaHWe W BepliliMHa, oOpa3yrolas U 0Cb,
ionjaib OOKOBOW U TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyloiiye u

BbICOTA, OCHOBAHUA 1 OokoBas IIOBEPXHOCTDb

6.3

Cdepa u 1map: 1|eHTp, pauyc, AMameTp, TJI0Ia/b MOBEPXHOCTH cepbl. B3aumHoe

pacriosiokeHue cepbl M TJIOCKOCTH, KacaTe/bHas TJIOCKOCTh K cdepe, MIoLa/ib
ctepnl

6.4

N306pa>keHre Tes BpaljeHHUs Ha TJIOCKOCTH. Pa3BépTKa LM/IMHAPA ¥ KOHYyCa

6.5

KOMGI/IHaL[I/II/I Te/JlI BpdllleHWMd W MHOI'Or'paHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN

0KOJ10 cepsl, cepa, BMCaHHAasi B MHOTOT'PaHHUK, WX TeJI0 Bpall|eHUs

6.6

[TonsiTie 06 06BEMe. OcHOBHBIE CBOHCTBAa 00BEMOB Tesn. TeopemMa 00 00BEME

MMPpAMOYT'OJIBHOT'O IapaJijieJierimrieia v CJieJCTBUA U3 Heé. O0BEM OU/IMHAPAd, KOHYCd.




O61ém 11apa U roImags chepbl

[MogobHble Tema B mpocTpaHcTBe.  COOTHOIIEHUS  MEXAy — IUIOMAIMU

07 MOBEPXHOCTeM, 00bEMAMH MTO00HBIX TeJT
6.8 Ceuenusi LMAMHApa (Tapa/ule/lbHO W TEPHeHJUKY/ISIPHO OCH), CeUeHUs KOHyca
' (mapasutesIbHOe OCHOBAHMIO U TIPOXO/ISAIIee Uepe3 BepIlvHY ), CeueHUs I1apa
BekTop Ha TUIOCKOCTH W B mpocTpaHcTBe. Cri0)KEeHHWe W BBIYMTAHHE BEKTOPOB.
6.9 YMHO)XeHHe BeKTOopa Ha 4uMc/I0. Pasjio)keHWe BeKTOpa IO TPEM HEKOMILJIaHAPHBIM
' BeKTOpaMm. [IpaBuno mapasuienenuresa. PemneHue  3ajja4, CBS3aHHBIX C
MIpUMEeHEeHWeM TpaBUJI IeHCTBUI C BEKTOPaMH
[MpsiMoyro/nbHas cCUCTeMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [pocTeiiiivie 3a/jaud B KOOpAMHATAX. YTOM Mexay BekTopamu. CKaispHoe

Ipon3BeicHUE BEKTOPOB. Briuncnenue YrjioB MeXAy IIpAMbIMU M IVIOCKOCTSAMM.

KoopHaTHO-BEKTOPHBIN MEeTOZ, IPU pellieHHH reOMeTPUUYeCcKUX 3aziau




TIIPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kopg,
MPOBEPsIeMoro
TpeOoOBaHUSsA

IIpoBepsiemble TPe0OBaHHA K NMPeMETHBIM pe3y/IbTaTaM 0CBOeHHS
OCHOBHO# 00pa30oBaTe/IbHON MPOrPaMMbI CPeJHEro 00IIero
o0Opa3zoBaHusi

BrnageHue MeToZiaMu [/10Ka3aTenbCTB, aArOPUTMaMH{ DeLIeHHs 3a/au;
yMeHue (hopMy/MpOBaTb M OMNEpUpPOBAaThb TOHSATUSMU: OIpejesieHue,
aKkcloMma, Teopema, CJIe/[CTBUe, CBOMCTBO, TPHU3HAK, [0Ka3aTe/bCTBO,
paBHOCHU/IbHBIE ()OPMY/IMPOBKH; IPUMEHATh UX; yMeHUe (OpMYIMpOBaTh
obpaTHOe U TPOTHBOIIOJIOXKHOE YTBEp)KJeHHe, TPUBOAWUTbL TPUMEpPbI U
KOHTDPIIDUMEpPHBI, HCII0/Ib30BaTh METOJ, MaTeMaTUYeCKOM WHIYKLUY;
MPOBOJUThL  JlOKa3aTe/bHble pacCy)K/leHusi TIpu pelleHur 3ajady,
OL|eHMBaTh  JIOTMUECKYI0  TPAaBUbHOCTb  PACCY)K[eHUH; yMeHHe
OTepUpoBaTh TMOHATHSIMU: MHOXKECTBO, TOJMHOXXeCTBO, OIepaluu Haf
MHOXXeCTBaMH; yMeHHe MCII0/Ib30BaTh TEOPeTHKO-MHOKECTBEHHBIH
amnraparT Jijisi OTIMCAHKS PeasTbHbIX TIPOLIECCOB U SIBJIEHUH U TIPU pelleHnr
3aZlau, B TOM YKCIe U3 JpPyrux yueOHBIX TpeJAMeTOB; yMeHHe
OIepupoBaTh MOHATUAMU: rpad, CBSI3HBIM Ipad, JepeBo, LMK/, rpad Ha
MJIOCKOCTH; yMeHWe 3a/laBaTb U OINHUChIBaTh rpadbl pa3IdYHbIMU

crioco6amu; UCTIOBb30BaTh Tpadbl MPH pellieHr! 3a/jau

YMeHue ornepupoBaTh MOHATHSIMU: HaTypajbHOE YWC/IO, LieJloe YMUCIIO,
CTeleHb C 1ieJIbIM T0Ka3aTesneM, KOpeHb HaTypalbHOU CTereHu, CTereHb
C PpauuOHaNbHBIM T[IOKa3aresjeM, CTelleHb C  JelCTBUTe/TbHbIM
rokasatesieM, Jorapupm UWcCla, CUHYC, KOCHUHYC U  TaHIeHC
MPOM3BOJILHOTO YMCJIa, OCTaTOK [0 MOJY/I, palMOHa/lbHOe YHCJIO,
VppaljoOHa/IbHOe  YWUC/IO,  MHOXeCTBAa  HaTypaibHbIX,  LieJblX,
paLMOHANbHbIX, JeWCTBUTENbHBIX YHMCeJl; YMeHHe HCII0Jb30BaTh
TIPY3HAKKU /IeTMMOCTH, HauMeHbLIMHA OOIMi JenuTens ¥ HavMeHblilee
o01jee KpaTHOe, afroOpuT™ EBKMa Tpy pellieHUH 3a7iay; 3HAKOMCTBO C
pas/MYHBIMA  TO3ULMOHHBIMM  CHUCTEMaMHU  CUYMC/IeHUs;  yMeHHe
BBITIOJIHATH BBIUMC/IEHHE 3HaueHWH W TpeoOpa3oBaHUs BBHIPKEHHH CO
CTereHssMU M jorapudmMamu, mpeoOpa3oBaHUst APOOHO-pPALIMOHATBEHBIX

Bblpa)KEHHﬁ; YMEHHE OrneprupoBdTb IIOHATHUAMMU: T10C/1€40BATE/IbHOCTD,




apumeTrueckas Tporpeccus, reomeTpuvecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuUecKasi TIPOTPecCHsi; yMeHHe
3a/jaBaTh 10C/Iel0BaTeIbHOCTH, B TOM UHMCJIe C [IOMOLLbI0 PeKyPPeHTHBIX
¢bopMyn; ymMeHWe OMNepupoBaTh TMOHSATUSIMU: KOMIIEKCHOE UHCIIO,
COTpsDKEHHBbIE KOMITJIEKCHBIE YMCJIa, MOAY/b U apIYMeHT KOMILIEKCHOTO
yncnia, ¢opMa 3anyMcyd  KOMIUIEKCHBIX —uWcen  (reoMeTpuueckas,
TPUTOHOMEeTpUYecKass W  aireOpavyeckasl); yMeTb  TPOU3BOJAWTH
apu(meTHuecKre [eWCTBUS C KOMIUIEKCHBIMM UHMC/IaM{; TPUBOJUTH
TpUMepbl  WCMO/b30BAaHUS  KOMIUIEKCHBIX  YKCeJ;  ONMepupoBaTth
MOHATUSIMUA: MaTpulia 2xX2 W 3X3, ornpeje/vre/ib MaTpPHULBI,

reoMeTpUUeCKHU CMBIC/I OTIpe/le/TuTelst

YMeHue oriepupoBaTh TMOHSATUSIMU: paliMOHa/bHble, MppalLMOHAa/bHbIE,
roKa3aTe/ibHble, CTeleHHble, JorapuMuueckue, TPUTOHOMETpUYECKHe
ypaBHEHHsI W HepaBeHCTBAa, WX CUCTEMbl; YyMeHHe OIlepupoBaTh
TIOHATUSIMH: TOX/IECTBO, TOXK/IeCTBEHHOe TipeoOpa3oBaHUe, ypaBHEHHe,
HEPaBeHCTBO, CHUCTeMa YpaBHEHUM W HEPaBeHCTB, PaBHOCHU/IbHOCTb
ypaBHeHW!, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb ypaBHeHUs,
HepaBeHCTBa Y CHUCTeMbI C IOMOLLBI0 Pa3/IMYHBbIX IMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBAa M CHUCTEMbl C T[apaMeTpoM; TMPHUMEHSITh
yPaBHEHUsl, HePaBeHCTBA, UX CUCTeMbl /JIl pellleHUs] MaTeMaTH4eCKUX

3a4a4 M 3a[ida4 13 PA3/IMUYHbIX obsacreit HayKH U peaanoifl JKU3HHU

YMeHHe onepupoBaTh TMOHATUSMU: (YHKUMS, UYETHOCTH (YHKLUH,
MepUOANYHOCTh (DYHKLIMH, OTPAaHHUUEHHOCTh (YHKLUM, MOHOTOHHOCTB
¢byHKUMY, 3KCcTpeMyM (GYHKLMK, HauOoJiblllee U HaMeHblllee 3HaueHMst
(GyHKI[MM Ha MPOMeXKYTKe, HelpepbIBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TlepBasi U BTOpasi IPOM3BOHas (YHKLIMH, reOMeTpUYeCKUid 1
Gbu3nUecKdii CMBICT TIPOM3BOZHOM, IepBOOOpa3Hasi, OrIpe/e/éHHbIN
VHTerpaja; yMeHWe HaxXOJuTh aCHMMOTOThI Tpaduka (QyHKLUH; yMeHHe
BBIUMC/ISTE  TPOM3BOJHbIE CyMMbl, IIPOM3BEe/IeHMs, UacTHOIO M
KOMITO3ULIMK (PYHKIMH, HaXO[WUTh ypaBHeHHe KacaTeJbHOM K rpauky
(GyHKUMY; yMeHHe HaXO[UThb TPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLWH;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [JIl MCCAe[oBaHUs (yHKLHH,
HaXOJWTh HAWOOMbIIMe W HauMeHbIlMe 3HAaueHUs (YHKIWH; CTPOUTH
rpayKy MHOTOWIEHOB C MCII0/Ib30BaHMEM arirapaTa MaTeMaTHyecKoro
aHa/M3a; TPUMEHSTb TPOU3BOJHYIO [UI HAXOKIEHUS HaWIydllero

pelmieHrd B TIPUKJ/IAAHBIX, B TOM 4HKC/I€ COLMA/IbHO-3KOHOMUYECKHUX U




¢bu3nyeckux 3a/jayax; HAXOAUTDb TIOMIAAN U 00BEMBI (PUTY C TIOMOLI[BIO
WHTerpasa; MpPUBOJUTh TIPUMEpPbl MaTeMaTUYeCKOrO MO/Ie/TMPOBAHUS C

NoMo1blo AuddepeHIManbHbIX ypaBHEHUM

YMeHue orepupoBaTh TOHATHSIMU: Tpaduk GyHKIMM, obOpaTHas
byHKIus, KOMIO3ULUS (GYHKIMM, JuHeiiHas (GYyHKLUs, KBaJpaTA4yHast
byHKLWSA, paLMoHanbHas byHKLWS, CTereHHast byHKLWS,
TPUTOHOMeTprYeckue  (yHKUMM, oOpaTHble TPUTOHOMeTpUYecKHe
GyHKUMHM, TIOKas3aTenbHass U Jorapudmuyeckas QYHKLWY; yMeHHe
CTPOUTb IpaUKU M3yuyeHHbIX (DYHKLMH, BBINOJHATH NpeoOpa3oBaHUs
rpadvkoB (YHKIMMI, UCIIOb30BaTh rpaduKy [i7isi U3yUeHus MPOoLiecCoB U
3aBUCUMOCTeM, MpU pellleHny 3a/lay U3 Ipyrux yueOHbIX MpeJMeTOB U
3a/la4 M3 peasbHOW >KU3HH; BbIpaKaTh (OpMy/IaMu 3aBUCUMOCTH MEXIY
Be/IMUMHAMY; MCIO/b30BaTh CBOMCTBA W rpapuku QyHKIMA /s
pellleHUs] ypaBHeHUM, HePaBeHCTB U 3a/jau C MapaMeTpaMy; U300pakaTb
Ha KOODAWHATHOM IIJIOCKOCTM MHOXKECTBA peLIeHWHd YpaBHEHUH,

HepaBeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBble 3aJaud pasHbIX TUMOB (B TOM 4YMC/le Ha
TMIPOIIEHTHI, O/IA U YacCTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBAapOB U
yCJIyT, HaJIOTH, 3aJjau U3 00/1acTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBbIMU
(vHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U UX
CUCTeMBI TI0 YCJIOBUIO 3a/lauM, WCCIel0BaTh MOJYyUYEHHOe pelleHue M
OLIEHWBATb TPaBOMOAOOHOCTb pe3y/bTaTOB; YMeHHe MO/Ie/TMPOBaTh
peasibHble CUTyallUM Ha sI3blke MaTeMaTHUKW; COCTaB/STh BbIPa)KeHUs,
ypaBHEHHsl, HepaBeHCTBAa M HUX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WCCeoBaTh TIOCTPOEHHble MOJe/Id C HCI0/Ib30BaHWEM  arapara

anreOpbl, UHTEPIPETUPOBATH TTOJTyUeHHBIN pe3y/IbTaT

YMeHMe omeprpoBaTh TIOHATUSMU: CpejiHee apudMeTHUeckoe, MeIMaHa,
Haubosiblllee W HauWMeHblllee  3HAaUeHHUsi, pa3MaX, [JJUCIIepCHs,
CTaH/IapTHOE OTK/JIOHEHHWe YHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTeprnpeTpoBaTh WH(GOpPMAIMIO, Tpe/CTaBlIeHHY0 B Tabiuiax, Ha
Jiarpammax, rpavkax, OTpa’karolil[yr0 CBOMCTBA peasibHbIX MPOLIeCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh MH(OPMALIUIO C TIOMOIIbIO Tab/IUI] U AUarpaMM;
WCCreoBaTh CTaTUCTUYeCKUe [aHHble, B TOM UHWC/Ie C TpUMeHeHheM
rpaduueckix METOJJOB U  3JIEKTPOHHBIX  CpeACTB; Trpaduuecku

Hnccjneg0BaTb COBMeCTHEIe H&6JIIO,Z[€HI/IH C TIOMOIIBK [dWarpaMM




paccenBaHUs U JIMHEMHOM perpeccru

YMeHue ornepupoBaTh MOHATUSMHU: CAyuyaliHbIA OMNBIT W C/ydailHOe
COOBITHE, BEpPOSITHOCTh CJAYYaMHOTO COOBITHS; yMEHHEe BBIUMC/SAThH
BEPOSITHOCTh C HCTIOJb30BaHHEM TpadUuecKux MeTOIOB; TPUMEHSTh
(bopMynbl C/IOKEHUS] U YMHOXKEHHSI BePOSITHOCTeH, (hopMysy TOTHOMN
BepOSITHOCTH, (hopmysy BepHysim, KoMOMHAaTOPHBIE aKThl U (hOPMYJIBI;
OLIEHMBAaTb BEPOSITHOCTH peasibHbIX COOBITHI; yMeHUe OIepUpoBaTh
MOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefiejieHe BepOSITHOCTEM,
MaTeMaTHuUecKoe OXKWZAHWe, AWUCTIepCUsi U CTaHJapTHOe OTK/IOHeHHe
CJlydaiiHOW  Be/MUWHBI, (QYHKUWUW pacrpefesieHUss ¢ TUIOTHOCTH
paBHOMEpHOr0, TI0Ka3aTebHOTO M HOPMajbHOTO pacripefiesieHUid;
yMeHHe WCII0/Ib30BaTh CBOWCTBA W3YUYEeHHBIX pacrpeziesieHuid Jjist
pellieHust 3ajiau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIIUX UMCET,
MeTO/Ibl BbIOOPOUHBIX HCC/IeJOBaHUM; yMeHWe TPUBOAUTL TPUMephI
MIPOSIB/IEHUS] 3aKOHA OOJIBIIMX YKMCe B TIPUPOAHBIX M OOIeCTBEHHBIX
SIB/IEHUSIX; YMEeHHe OTlepHpOBaTh MOHATHUSIMU: COUeTaHUe, IiepeCcTaHOBKa,
YKMC/I0 COYeTaHWM, YHC/IO TepecTaHOBOK; OwHOM HbIOTOHa; ymeHHe
MIPUMEHSTh KOMOMHATOPHBIE (aKThl U PAaCCY>KIEHHS [/IsI PEeLleHHs 3a/jau;
OLIeHUBATb BEPOSITHOCTH peastbHbIX COOBITH; COCTaBJIATh

BEPOSTHOCTHYIO MO/Ie/Ib M UHTePIPeTHUPOBAaTh M0JIyUYeHHbI pe3yJbTaT

YMeHve orepupoBaTh TMOHATUSIMM: TOYKa, T[IpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jy4Y, BeJWYMHA VyIJa, IUJIOCKUW yrod,
JIByTPaHHbIA yTO/, TPEXTPAaHHBIM Yro/, CKpeluBaloluecs: TMpsMble,
rapa’sie/IbHOCTb U TMepreHAUKY/ISIPHOCTb TIPSIMBIX U TIZIOCKOCTeH, yrou
MeXy TPSMbIMH, YIOJl MeXAy TIPSIMOM U TJIOCKOCTBIO, YTOM MEeXAY
TMJIOCKOCTSIMH, PacCTOsIHWE OT TOUKH /0 TUIOCKOCTH, PacCTOSIHUE MEXIY
MPSIMBbIMH, PaCCTOSTHUE MeX/y TIJIOCKOCTSIMM; YMeHUe UCI0/Ib30BaTh NPy
pellieHWH 3aZlau U3yuyeHHble (akThl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl 00BEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUUeCKhe Mojie/li C TOMOILbI0 TeOMeTPUUeCKUX TMOHSATHM U

BE€J/IMUMH, pellaThb CBA3aHHbIE C HUMU IIDAKTHYECKHE 3aJda4Yn
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YMeHue orepyupoBaTh MOHATUAMH: TUIOLaAb (DUTYpbI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHbI MHOTOTPAaHHUK, CeueHWe MHOTrOrPaHHHMKA,
KyD, mapasienenure/, mpu3Ma, NMUpamuja, (GUrypa U TOBEPXHOCTb
BpallleHus1, LIWIMHAD, KOHYC, 1ap, cdepa, miomas cdepsl, Miomagb

MOBEPXHOCTH TMPaMK/Ibl, TIPU3MbI, KOHyCa, IWIMHZApA, 00BEM KyOa,




NpSIMOYTO/IbHOTO Mapasiiesiefnivriefia, NMUpaMuAbl, IPU3MbI, LWIMHJPA,
KOHYyCa, l1apa, pa3BépTKa NMOBEPXHOCTH, CeYeHHs KOHyca U LWIMH/PA,
rapasjie/ibHble OCU WM OCHOBAaHWIO, CeyeHWe 1apa, IJIOCKOCTb,
Kacaroulascss cgeppl, LWIMHAPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pakaTh MHOTOTPAaHHUKH, (UTYPhl ¥ TIOBEPXHOCTH
Bpall|eHNs], UX CeYeHUs], B TOM UMCJIe C TOMOILbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHHe TPUMEeHSTb CBOWCTBA reOMeTpUUYecKux (Uryp, camoCTOsITe/IbHO
(opMynHMpoBaTh OMpeJie/ieHrsl U3yyaeMbIX (PUryp, BbIBUraTh TUIIOTE3bI
0 CBOMCTBAaX M MPHU3HAKAX TeOMeTpHUecKux (HUryp, 000CHOBBIBATH WIH
orpoBepraTb MX; yMeHHe TIPOBOJAWThL Kiaaccubukanuio ¢uryp mo
pa3/IMuUHBIM TIpU3HAKaM, BBITIONHATh HEe00XOJUMbIe [IOTIOJHUTE/TbHbIE

MOCTPOEHUS
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YMeHWe OmepupoBaTh TOHATHUSMU: [IBIDKEHHe B TIPOCTPAHCTBeE,
TiapasuiesibHbIN TepeHoC, CMMMeTpHsi Ha TIJIOCKOCTH U B IIPOCTPAHCTBe,
MOBOPOT, TIpeoOpa3oBaHue MOA00UsA, TMOAOOHbIe (GUTYPHI; yMeHHe
pacrio3HaBaTh paBHble U MOJ00HBIE (UTYDBI, B TOM UHC/e B TIPHUPO/E,
UCKYCCTBe, apXWUTEeKType; WCII0/b30BaTh TeOMETPUYeCKHe OTHOIIEHHUs
NPy pellleHWu 3aJjau; HaXOJUTb TeOMeTpUUecKHe BeJMUWHbI ([/MHa,
yroq, momags, 00bEM) MU pelleHHH 3afiad W3 JPYTUX Yy4eOHBIX
TIpeIMETOB U U3 PeasbHOM KU3HH; YMeHHe BLIUMC/ISTH TeOMeTpHUUecKre
BeJIMUMHBI (A/MHA, Yroj, IUIoLiadb, 00BEM, IJIOM[a/b TOBEPXHOCTH),
WCTIONb3ys M3yueHHble (OPMy/bl M METO[bl, B TOM YHC/Ie: TUIOLA/b
TIOBEPXHOCTU TIMPAMU/IbI, TIPU3MbI, KOHYCa, LWJIMH/PA, TUIOMAAb Cepsb;
00BéM Ky0Oa, MpSIMOYTOILHOTO TMapasuiesienurie]a, MMPaMUfbl, MPU3MBI,
LWIMHAPA, KOHyCa, Iapa; yMeHWe HaXOAWTb OTHOLIeHHe OOBEMOB

1o106HBIX GUryp
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YMeHMe orepupoBaTh MOHATUSIMU: TIPSIMOYTO/IbHAsi CUCTeMa KOOp/UWHAT,
BEKTOp, KOOPJMWHAThl TOYKH, KOODAWHATHI BEKTOpPa, CyMMa BEKTODOB,
MpoM3BeJieHre BeKTOpa Ha UMCJIO, pa3/iokeHWe BeKTopa Mo 0asucy,
CKajsipHOe TIPOM3BeJleHre, BEKTOPHOe T[IpOou3BefieHHe, Yroa Mexay
BEKTOpaMU; YMeHUe UCI0/Ib30BaTh BEKTOPHbIM U KOOPJAWHATHBIN METO/
JUIs  pellleHWs] TeOMeTpPUYeCKMX 3ajJad W 3ajad JApyrux yuyeOHbBIX

rnpeamMeToB
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YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ /I DeIleHusl 3ajjauu;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKM B HW3yYeHUU TNPUPOJHBIX U

O6H.[ECTBEHHBIX nponeccoB u SIBJIEHUI ; YMeHHe PpaCliO3HdBdTb




NIpOsIB/IeHMe 3aKOHOB MaTeMaTHMKU B HCKyCCTBe, YMeHHe IPUBOJUTH
MpUMepbl MaTeMaTUYeCKUX OTKPBITUA DPOCCUWCKOM U  MHPOBOU

MaTeMaTUUeCKOM HAyKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

Kopg

1 Uuicsia v BBIUKMC/IEHUS

1.1 HaTtypanbHblie U 1jesible uncia. [IpyU3Haky 1eTMMOCTH Le/TbIX Yucel

1o PaipioHasnbHbie  yncia. OOBIKHOBEHHbIe U JIeCSITUUHBbIe ApOOH, TIPOLIEHTHI,
' OeCcKOHeuHbIe TIEpUOMUECKHe TpooU

13 ApudmeTnueckuii KopeHb HaTypanbHOW cTereHu. [lelicTBUs ¢ aprudMeTHUeCKUMU
' KODHSIMU HaTypasbHOW CTeleH!

14 CrereHb C 11e/1bIM TI0Ka3aTesieM. CTereHb C paljioOHa/IbHbIM MT0Ka3aTeneM. CBOMCTBa
' CTereHu

L5 CUHYC, KOCHMHYC W TaHIeHC YMCJIOBOrO aprymeHTta. ApPKCUHYC, apKKOCHHYC,
' apKTaHI'eHC YKWC/IOBOTO apryMeHTa

1.6 Jlorapudm uucna. lecaTuHble U HaTypaJbHbIe JOrapru(Mbl

[HeiictBuTenbHble uncna. ApudmeTuueckue oOrepalid C  /1eHCTBUTEIbHBIMU
1.7 yriciamMy. [IpubIKEHHBIE BHIUMC/IEHUS, TIpaBU/Ia OKPYTJIEHUS, TIPUKU/KA U OL[eHKa
pe3yJibTaTa BbIYMC/IEHUI

1.8 [Tpeobpa3oBaHue BbIpaKEeHUH

1.9 KowmrminekcHele urcia
2 YpaBHeHUs1 1 HepaBeHCTBa

2.1 Llesibie 1 ApOOHO-pAL{MOHATEHBIE YDABHEHUS

2.2 VppanuoHabsHble ypaBHeHUs

2.3 Tpuronomerpuyeckue ypaBHeHHUs

2.4 [Toka3arenbHbIe U IorapudpMUUecKre ypaBHeHus

2.5 Lenbie ¥ [poOHO-palOHaTbHbIE HEpaBeHCTBA

2.6 NppauyoHanbHble HepaBeHCTBa

2.7 [Toka3arenbHble U IorapupMUUecKre HepaBeHCTBa

2.8 TpuroHomeTpuyeckre HepaBeHCTBa

2.9 CucteMbl ¥ COBOKYITHOCTU YpaBHEHUN U HepaBEeHCTB

2.10 YpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C TlapamMeTpamMu




2.11

Marpuiia cuCTeMbl TMHEHHBIX ypaBHeHUH. OnpeenuTesb MaTPHUL{bI

3 @yHKIMY U TpaduKu
31 OyHKIMS, crocobbl 3a7aHusi GyHKOMHW. ['paduk dyHkOuM. B3anMHO oOpaTHBIE
' ¢yHkuyy. UéTHble 1 HeuéTHble GyHKLUMU. [leprogrueckue GyHKLUU
Ob6nacTh ompefeneHdss W MHOXECTBO 3HaueHWd O¢yHKimu. Hymu ¢yHKOmu.
39 [TpoMe)XyTKM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTA  (DyHKLUH.
' MakcumMyMbl ¥ MUHUMYMbI GyHKIyA. Haubosblllee M HavMeHblllee 3HaueHHE
(YHKLIMM Ha IPOMEXYTKe
33 CreneHHasi ¢GyHKLUSI C HaTypaJibHbIM U LejbiM IoKasareneMm. EE& cBoiicTBa u
' rpaduk. ColicTBa U rpadMK KOpPHS N-0l CTereHU
3.4 TpuroHomeTpryeckue GyHKLMH, UX CBOMCTBA U rPa(UKU
3.5 [TokasartenbHas U ioraprudmMudeckas GyHKLNUH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcUMOTOTHI rpagukoB ¢yHKUuA. CBoiicTBa  (QYHKLUH,
' HeTpepbIBHbIX Ha OTpe3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS TIOC/Ie0BaTeILHOCTEH
3.8 ApudmeTrueckas U reoMeTpruueckasi mporpeccuu. @opMyiia C0XKHbBIX MPOLIEHTOB
4 Hauasa maTemMatrueckoro aHanusa
4.1 [TpounsBogHas GyHKLuK. [Ipon3BO/iHbIE 3/1eMeHTapHbIX (QYHKLIN
[IpumeHeHre TPOU3BOAHON K WCCAeOBaHUIO (YHKIMM Ha MOHOTOHHOCTb W
4.2 3KcTpemMyMbl. HaxoxieHue Haubosiblllero U HauMeHbIllero 3HaueHUs (QyHKIMMA Ha
oTpe3Ke
4.3 [TepBoobpa3Hasi. ViHTerpan
5 MHoO>KecCTBa 1 JIOTUKa
5.1 MHoXeCTBO, onepalnuu Haji MHOKeCcTBaMU. [TuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTb ¥ cTaTUCTHKA
6.1 OrnucaresnbHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHatopuika
7 l'eomeTpust
7.1 @Urypsl Ha MII0CKOCTA
7.2 IIpsimMbie ¥ TIJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKU




7.4

Tesa 1 MOBepXHOCTU BpalljeHuUs

7.5

KOOP,Z[I/IHaTbI N BEKTOPLIL




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» MaTeMaTuKa: aire6pa ¥ Hauasia MaTeMaTUUeCKOro aHa/li3a, TeOMeTpUS.
I'eometpus. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u ap.

Ax1moHepHoe o011iecTBO «M3marenscTBo «IIpocBeltjeHre»

METOJUYECKUE MATEPUAJIBI IJ1S1 YUUTEJISA
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