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MHNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma y4ebHoOro Kypca «I"eomeTpus» 6a30BOro ypoBHs 4/ 06yyaroLmxca
10 —11 knaccoB pa3paboTaHa Ha OCHOBe PefepasbHOro rocyaapCTBeHHOro o6pasoBaTe/lbHOro
cTaHfapTa cpegHero o6uiero o6pasoBaHus, C YYETOM COBPEMEHHbLIX MMPOBLIX TPebGOBaHWA,
NpeabaBasieMbIX K MaTeMaTUyecKoMy 06pa30BaHuio, 1 TPaguumnii POCCUIACKOro 06pasoBaHums.
Pean3aumsa  nporpammbl  06GecrieyvBaeT  OBMafleHVe  K/IKOYEBbIMM  KOMMETEHUUAMM,
COCTaB/IAOLWMMN OCHOBY A1 CamopasBUTUA W HEMNpepbiBHOTO 06pa30BaHUsA, LEeN0CTHOCTb
06LLEKYNbTYPHOr 0, IMYHOCTHOIO 1 NO3HABATENILHOIO Pa3BUTUA IMYHOCTN 00YYaKOLLMXCS.

HEJU U3YUEHUSA YYEBHOI'O KYPCA

BaHOCTb y4ebHOro Kypca reoMeTpUM Ha YpOBHe cpefHero o6uiero obpasoBaHus
06ycnioBfieHa MpPaKTUYECKOW 3HAYMMOCTbIO MeTanpeaMeTHbIX W MNPeAMETHbIX pe3ynbTaToB
006yYeHNs TeOMeTpMM B HarpasNeHWN NMYHOCTHOIO Pa3BUTUA 06ydaroLmxcs, PopMUpoBaHNA
(hYHKUMOHANIbHON MaTeMaTU4eCKO FpamMOTHOCTU, M3Y4eHUs APYruX YYebHbIX AWUCLUMINH.
PasBuTve y 06y4aloWwmxcs NpaBWbHbIX MNPEACTaBMEHUA O CYLLHOCTM U MPOUCXOXAEHWM
reoMeTpuYecKnx abCcTpakLmii, COOTHOLLIEHUM PeasibHOro M NAeanbHOro, XapakTepe OTpaXKeHWs
MaTemMaTU4YeCKOn HayKOW SIB/IEHNIA 1N NPOLIECCOB peaslbHOro0 MMpa, MecTe reoMeTpun B CUCTEME
HayK W ponM MaTeMaTW4yecKoro MOAENMPOBaHWA B HAy4YHOM [MO3HaHUM W B MpPaKTUKe
CNoco6CTBYeT (POPMMPOBAHMIO HAyYHOro MUPOBO33PEHUA Y4alUXCH, a TaKKe KauyecTB
MbILLIEHNSA, HEOOXOAMMBIX ANA aganTalmmn B COBPEMEHHOM O6LLECTBE.

[eomeTpus sBASETCA O4HUM M3 6a30BbIX MPEAMETOB Ha YPOBHE CpefHero oobLiero
06pa3oBaHMsi, TaK Kak o6ecrneymBaeT BO3MOXHOCTb M3Y4YeHUSI KakK AUCLUMMNINH eCTeCTBEHHO-
Hay4YHOW Hanpas/IEHHOCTU, TaK Y NyMaHUTapHOM.

Jlornyeckoe MblWwneHVe, GopmMupyemMoe MNpu M3yYeHUU OO6Y4YatoLLMMUCA MOHSATUMAHBIX
OCHOB TrEOMETPUM W TMOCTPOEHWUM LIEMOYKN JIOTUYECKNX YTBEPXAEHWUIA B XOAe PpeLueHus
reoMeTpMyecKMx 3afa4y, yMeHue BblABMraTb W OMNpoBepratb rMUMNOTE3bl HEMOCPeLCTBEHHO
MCNONb3YHTCA MPU pelleHnn 3afad eCcTeCTBEHHO-HayYHOro UMKIa, B 4aCTHOCTU U3 Kypca
(U3NKN.

YMeHue OpreHTUPOBATLCA B NPOCTPAHCTBE UTPAET CYLLECTBEHHYHO POJib BO BCEX 06/1aCTAX
[eATeNbHOCTY YenoBeka. OpreHTauUmMs YenioBeKa BO BPEMEHU M NPOCTPAHCTBE — HEO6X0AMMOe
YCNOBUE €ro CoLManbHOro ObITHS, (hopMa OTPaXKEHUS OKPYXKaKOLLLEro Mypa, YC0BM1e YCNeLHOro
NO3HaHWS 7 aKTVBHOIO npeobpasoBaHnUs  AENCTBUTENLHOCTU. OnepvipoBaHne
MPOCTPAHCTBEHHbIMU 06pa3amy 00beMHAET pasHble BUAbI YHe6HON 1 TPYLO0BOW [eATeIbHOCTH,
ABNAETCA OAHWMM U3 NPOMPECCUOHAIbHO BaKHbLIX KayecTB, MO3TOMY aKTyalbHa 3ajava
(hopmMrpoBaHUs y 06yHatoLLMXCA NPOCTPAHCTBEHHOIO MbILLISIEHUA KaK Pa3HOBUAHOCTY 06Pa3HOro
MbILLEHNA — CYLLECTBEHHOr0 KOMMOHEHTA B MOArOTOBKE K MPAaKTUYECKOW [eATeNIbHOCTU Mo
MHOTUM HarpaB/ieHUsM.

Llenb ocBOeHMS nporpaMmMbl y4ebHOro Kypca «I"'eomeTpus» Ha 6a30BOM YpOBHe 00y4veHUs
— 06LleobpasoBarte/ibHOE M 0OLLEKY/bTYpHOE pa3BUTUE 06y4YaroLUMXCA 4epe3 obecrnedyeHume
BO3MOXXHOCTM MPUOBPETEHNSA N UCMOMb30BaHUA CUCTEMATUYECKUX TEOMETPUYECKMX 3HAHWI W
[eCTBUI, CNeLNPUUYHBIX reOMETPUM, BO3MOXHOCTY YCMELLIHOr0 NPOoA0/HKeHNsS 06pa3oBaHus Mo
CrneynanbHOCTAM, He CBA3aHHbIM C MPUKNaAHbLIM UCMONb30BaHNEM FEOMETPUN.

MporpamMma no reoMeTpun Ha 6a30BOM YPOBHE NpeAHa3HaveHa /19 00yyatoLwmxca cpeHei
LUKOMbI, HEe WCMbITbIBABLUMX 3HAYMTENbHbIX 3aTPYAHEHWI Ha YPOBHE OCHOBHOMO O0O6LLEro
obpa3oBaHusi. TakuMm 06pa3oM, 0byyarolimMecs Ha 6a30BOM YPOBHE AO/MKHbI OCBOMTL 06LLME
MaTemMaTUyecKmne YMeHNs, CBs3aHHbIe CO CNeLUntnKO reoMeTpmMmn N Heo6XoAUMbIE ANS XXU3HU B
COBpPeMeHHOM obulecTBe. KpoMe 3TOro, OHM UMEKT BO3MOXHOCTb M3Y4nUTb reoOMeTputo 6onee
rnyboko, ecnu B [faNbHelilleM BO3HMKHET HeOOXOAMMOCTb B FEOMETPUYECKMX 3HAaHMSX B
NPOeCCMOHa/IbHON LeATeNIbHOCTH.



JlocTvXKeHMe LennM 0CBOEHUS NMPOrpaMmbl 06eCrneynBaeTCa peLleHneM COOTBETCTBYHOLLMNX
3agay. MNpropuTeTHLIMM 3aa4ammn 0CBOEHMS Kypca «I"eoMeTpumn» Ha 6a30BOM ypoBHe B 10—11
Knaccax fBnatoTCA:

e (bopmypoBaHME MpeAcTaBNeHUs O TeOMETPUM KakK 4acTM MUPOBOM KyNbTypbl W

0CO3HaHWe e€ B3anMOCBA3M C OKPYXKatoLUM MUPOM;

e (hopmMMpOBaHME NPeACTaB/EHUA O MHOrOrpaHHWKax W Tenax BpaweHUs Kak o
BXKHEMLIMX MaTeMaTU4ecKnx Mogensx, No3BONSIOWMX ONUCLIBATb U 13y4aTb pasHble
ABNEHNA OKPY>KaloLLero Mmpa;

e (hopMMpOBaHME YMEHWSA pacno3HaBaTb Ha YepTexxax, MOLENAX W B peabHOM Mupe
MHOIOrpaHHUKN 1 Tena BpaLLeHuns;

e OBMajeHVe MeToAaMu pelleHWs 3adad  Ha MOCTPOeHWA Ha  M300paxkeHMsx
MPOCTPaHCTBEHHBIX (hUryp;

e (hopMMpOBaHME YMEHUS OMepUpPOBaTb OCHOBHLIMW MOHATUSMU O MHOTFOrpaHHWKax u
Tenax BpaLleHus 1 X OCHOBHbIMW CBOMCTBaMMU;

e 0BflafieHMEe aNropMTMaMy peLleHnss OCHOBHbIX TUMOB 3ajay; POpPMMpPOBaHUE YMEHUS
MPOBOAWUTL  HECNOXHble  AOKas3aTe/lbHble  pacCyXAeHus B XO4e  pelueHus
CTepeoMeTpuyecKunX 3afay 1 3aay ¢ NpakTUYECKNUM coaepXKaHnem;

e pasBuUTME WHTENNEKTYyaslbHbIX W TBOPYECKMX  CMOCOBGHOCTEN  06y4aroLmxcs,
Mo3HaBaTe/IbHON aKTUBHOCTU, UCCEL0BATE/IbCKUX YMEHUI, KPUTUYHOCTU MbILLIEHWS;

e (hopmmpoBaHME (YHKLMOHANbHOW FPaMOTHOCTW, PEeneBaHTHOWM FeOMEeTpUKU: YMeHue
pacno3HaBaTh MPOSB/EHNS reOMEeTPUYECKNX MOHATUI, 06BEKTOB 1 3aKOHOMEPHOCTEN B
PeaIbHbIX YXM3HEHHbIX CUTYyauusxX W NpU U3YYeHUN [pYrnx yyebHbIX NpesMeToB,
MPOsB/EHMA 3aBUCMMOCTEA W 3aKOHOMEPHOCTERN, (hOPMY/NMPOBaTb WX Ha A3blKe
reoMeTpyuM W co3jaBaTb [EOMETPUYECKME  MOZLENN, MPUMEHATb  OCBOEHHbIN
reoMeTpMyecKuMii  annapat [ANd  pPeleHns MpaKTUKO-OPUEHTUPOBaHHbLIX — 3afad,
WNHTEPNPEeTMPOBaTL M OLIEHMBATb MOJTYYEHHbIE Pe3yNbTaTbl.

OT/IMYnTENBbHON 0COBEHHOCTBIO MPOrPamMMbl ABNAETCA BK/IKOUYEHWE B KYPC CTEPEOMETPUN B
Hayane ero u3yyeHusa 3afad, pellaembiX Ha YPOBHE UHTYUTUBHOIO NO3HaHWA, 1 onpeaenéHHbIM
06pa3om OpraHu3oBaHHas paboTa Hafj HWUMK, YTO CMOCOGCTBYHOT PasBUTUIO JIOTMYECKOTO U
NMPOCTPAHCTBEHHOIO  MbILUMEHUS, CTUMYNUPYET TMPOTEKaHWE WHTYUTUBHBLIX MPOLECCOB,
MOTMBMPYET K Ja/ibHelLeMY U3YUYeHUIO NpeameTa.

MpegnoyteHve OTAAETCA HarNAgHO-KOHCTPYKTUBHOMY MeTOAY O060y4YeHus, TO ecTb
TEOPETUYECKME 3HAHUA WMEHT B CBOel OCHOBE YYBCTBEHHOCTb MpPeaMEeTHO-NPaKTUYecKon
[eAaTeIbHOCTU. Pa3BMTre NPOCTPAHCTBEHHBIX MPEACTaB/IEHNI Y YYaLLMXCS B KYpCe CTEPEOMETPUM
MPOBOAMTCA 3a CYET peLleHns 3afay Ha Co3faHue MPOCTPaHCTBEHHbLIX 00pa30B M 33ajay Ha
orepupoBaHMe NPOCTPaHCTBEHHbIMK Obpasamu. Co3faHue o6pasa NPOBOAMTCA C OMOPOM Ha
Harns4HOCTb, a OrepupoBaHne 06pa3oM — B YC/I0BUAX OTB/IEYEHUS OT HAarfg4HOCTU, MbIC/IEHHOIO
N3MEHEHNSA ero NCXOLHOr0 CofepXKaHus.

OcCHOBHble  cogepXaTefibHble NUHUKM  Kypca «leomeTtpum» B 10-11 Knaccax:
«MHororpaHHuKu», «lpsamble U NIOCKOCTN B NPOCTPAHCTBE», «Tena BpalleHusa», «BeKTopbl 1
KOOpAMHaTbI B NPOCTPaHCTBE». POPMUPOBAHNE NIOTMYECKNX YMEHWIA pacnpefenseTcs He TONbKO
No CoAepXKaTeslbHbIM JIMHUAM, HO WM MO rofam O00y4YeHWs Ha YPOBHe cpefHero oo6Llero
0bpa3oBaHus.

CopepxaHne 00pa3oBaHMs, COOTBETCTBYHOLLEE MNPeAMETHbIM pe3y/bTaTaM OCBOEHUA
paboyeii nporpammbl, pacnpefenéHHbIM Mo rogam 06y4yeHus, CTPYKTYpMpOBaHO Takum 06pas3om,
ytoObl  OBMaJeHWEe  TeOMETPUYECKUMM  MOHATUAMU M HaBblKaMW  OCYLLECTB/IANOCH
nocnefosarte/lbHO M MNOCTyNare/sibHO, C CO6/IAEHMEM MPUHLMNA MPEEMCTBEHHOCTU, YTOObI
HOBbIE 3HaHWA BKIOYANCh B OOLLYHO CUCTEMY FreOMETPUYECKUX MPeACTaBIeHNI 06yYatoLLMXCS,
pacLumMpss n yrnyonss eé, 06pasys npovHble MHOXXECTBEHHbIE CBA3N.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yyeHne reometpum otBogmTcA 2 vaca B Hegento B 10 knacce u 1 yac B Hegento B 11

Knacce, BCero 3a fga roga obyyerus - 102 y4yebHbIx yaca.
COAEPXAHME YYEBHOI'O KYPCA
10 KJIACC

HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE MOHATUA CTepeoMeTpuKn. TouKa, Npamas, NA0CKOCTb, NPOCTPaHCTBO. NoHATHe
06 aKC1omMaTU4YeCKOM MOCTPOEHNMN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUMN U CNEACTBUSA U3 HUX.

B3anmHoe pacnonoxeHve npsMbIX B MPOCTPAHCTBE: MepeceKaroLmecs, napaiiefibHble u
cKpewmBatoLmecs npsamble. [MapannenbHOCTb NPAMbIX U MIOCKOCTEA B MPOCTPaHCTBe:
napasinenbHble MNpsMble B MPOCTPAHCTBE; MapalfieNlbHOCTb TPEX NPAMbIX; NapanieflbHOCTb
MPAMOM M MNOCKOCTW. YT/ibl C COHanpasfieHHbIMY CTOPOHaMW; Yron Mexay npsmMbiMKA B
npoctpaHcTBe.  [MapannenbHOCTb  MIOCKOCTEA:  napanfiefibHble  NAOCKOCTW;  CBOMCTBA
napasnesbHbIX NA0CKOCTeN. MpocTeiune NpocTpaHCTBEHHbIE (PUTYpPbl HA MI0CKOCTU: TETPasap,
Ky0, napannenenvnes,; NoCTPOEHME CEeYEHMIA.

MepneHAMKYNAPHOCTL  NPAMO M M/IOCKOCTU:  NepPrneHAVKYNApHbIE  MpsMble B
MPOCTPaHCTBe, MpsAMble MapanfiefibHble 1 NepneHAnKynsapHble K MAOCKOCTW, MpU3HaK
nepneHAVKYNAPHOCTA NPSMON M MI0CKOCTU, TeOpeMa 0 NPAMOW NepreHANKYNAPHOMN MI0CKOCTH.
YI/bl B NIPOCTPAHCTBE: Yro/l MeXay NpAMOiA U NIOCKOCTbIO; ABYrPaHHbINA Yrof, IMHEHbIN yron
ABYyrpaHHoro yrna. llepneHAMKYNap WM HaK/NOHHbIE: PaccTosiHWe OT TOYKWM A0 MIOCKOCTH,
paccTosHUe OT NPSMON [0 NIOCKOCTU, NMPOEKUNA PUIypbl Ha NIOCKOCTb. [epneHanKynspHOCTb
MIOCKOCTEA:  NPU3HaK  MePrneHaMKynsapHOCTM  [BYX  MNJIOCKOCTeWd. Teopema O  Tpéx
nepneHAnKynapax.

MHoOrorpaHHuKHu

[MOHATME MHOrorpaHHWKa, OCHOBHble 3/IEMEHTbl MHOFOrpaHHWKa, BbIMYyK/ble U
HEeBbIMNYK/1ble MHOTOrpPaHHNKW; pasBEPTKa MHOrorpaHHuKa. Npusma: n-yronbHas npusmMa; rpaHun
1 OCHOBaHMWS NPU3Mbl; NPAMas ¥ HaKOHHasA NpU3Mbl; 60KOBas U NOMHAsA NOBEPXHOCTb NPU3MbI.
Mapannenenunes, NPAMOYro/ibHbIA Napannenenunes ¥ ero cBomcTea. Mupamuga: n-yronsHas
nMpaMuga, rpaHn u OCHOBaHWe nupaMuibl; 60KoBas W MOMHAsA MOBEPXHOCTb MMPaMUbI;
npaBuibHas W YCeYEHHad nupamuga. JINeMeHTbl MpU3Mbl M NupaMuabl. [paBubHble
MHOrOrpaHHUKK: MOHATME MNPaBU/IbHOr0 MHOrOrpaHHUKa; npasunbHas MnpusmMa 1 npasusbHas
nupamuja; NpasuibHas TpeyronbHas nupammnia v NnpasusbHbI TeTpasap; Ky6. MNpeacTaBneHne o
MpaBU/IbHbIX MHOTOTPaHHUKAX: OKTa3ap, AoAeKasap u nkocasgp. CeveHns NpyU3Mbl U NUpaMuapl.

CuUMMeTpUst B MPOCTPAHCTBE: CUMMETPUA OTHOCWUTENIbHO TOYKW, NPSMOIA, MNIIOCKOCTW.
AneMeHTbl CUMMETPUM B NpaMuax, napaninenenvnegax, npasuabHbIX MHOrOrpaHHMKaXx.

BbluncneHve 3/1eMEHTOB MHOTOrpaHHUKOB: pébpa, AnaroHanu, yribl. Mnowans 60KoBoWA
MOBEPXHOCTW W MOJTHON NOBEPXHOCTU NPSMOI NPU3MbI, N0LLaAb OCHOBaHWI, Teopema 0 6OKOBOW
MOBEPXHOCTW MPAMOK Npu3Mbl. Miowazb 60KOBOV MOBEPXHOCTU M NOBEPXHOCTW MPaBW/IbHOM
nupammfbl, TeOpema o Naowaam yceyéHHom nupammpl. MoHaTre 06 06béme. O6LEM NpaMuapbl,
MPU3MBbI.

Mofo6Hble Tena B npoctpaHCTBe. COOTHOLUEHUA MeXAy Mnowagamu noBepXHOCTER,
00bEMaMM NOAO06HBIX Terl.

11 KJIACC

Tesa BpameHus

LiunnHapuyeckas MNOBEPXHOCTb, 06pasytoliye LUINHLPUYECKOW MOBEPXHOCTU, OCb
LMIMHAPUYECKOW MOBEPXHOCTU. LinnnHap: ocHOBaHWSA 1 60KOBas MOBEPXHOCTL, 06pasytoLas 1
0Cb; NnoLlaas 60KOBOI 1 NOMHON MOBEPXHOCTN.

KoHunyeckas MOBEPXHOCTb, 06pa3ytoLie KOHWUYECKOW MOBEPXHOCTM, OCb W BepLUMHA
KOHMYECKO NOoBepXHOCTW. KOHYC: OCHOBaHME W BepluMHa, obpasyroulasd U 0cCb; Nowaib
GOKOBOI M MOIHON MOBEPXHOCTU. YCEUYEHHbI KOHYC: 00pasytolime M BbICOTa; OCHOBaHUSA U
60KOBasi MOBEPXHOCTb.



Ctbepa ¥ wap: UeHTp, paguyc, AnameTp; nowagb MOBEPXHOCTU ciepbl. B3anmHoe
pacronoXeHue cgepbl U MIOCKOCTU; KacaTte/lbHas Ni0CKOCTb K Cepe; nowlaas ciepbl.

306padkeHne Ten BpaLLeHNs Ha NI0CKOCTW. Pa3BEpTKa UMAnHApa U KOHYca.

KombuHaumn Ten BpaweHWs U MHOrorpaHHUKOB. MHOrorpaHHUK, OMMCaHHbIA OKOJO0
cthepsbl; cthepa, BNMCaHHasA B MHOTOrpaHHUK, Uv TeM0 BpaLleHus.

MoHATMe 06 o06bEme. OCHOBHble CBONCTBa 00BLEMOB Ten. Teopema 06 06bEMe
NPAMOYro/IbHOr 0 Napannenenuneaa v cneacTems n3 Heé. O6LEM LMAMHAPA, KOHYca. O6bEM Lapa
1 nnowaas chepsbl.

Mofo6Hble Tena B npocTpaHcTBe. COOTHOLUEHUA MeXAy NIowagamu noBepxHOCTER,
06bEMaMM NOA06HBIX Terl.

CeyeHns uunuvHgpa (napannefibHO W MeprneHAVKYNAPHO OCK), CeYeHWs KOHyca
(napaninenbHOe OCHOBAHMIO M MPOXOZASALLEE Yepes BePLUUHY), CeYeHus Lapa.

BeKTopbl U KOOPAMHATHI B IIPOCTPAHCTBE

BekTop Ha NiocKOCTM 1 B NpocTpaHcTBe. COXEHWE U BblYUTaHWE BEKTOPOB. Y MHOXEHWE
BEeKTOpa Ha uucno. Pa3fioXkeHWe BeKTopa Mo TPEM HeKOMMaHapHbIM BekTopam. [lpasuio
napannenenunesa. PelleHne 3agay, CBA3aHHbIX C MPUMEHEHNEM NpaBu AeNCTBUN C BEKTOPaMMU.
MpsAMoyronbHas cucTeMa KOOpAMHaT B MpocTpaHCTBe. KoopauHaTbl BekTopa. lMpocTeliwve
3aflau B KoopAuHatax. YTon Mmexngy BekTopamu. CkanfpHOe Mpou3BefeHNe BEKTOPOB.
BbluncneHve yrnos mMexay npsimbiMA M NAOCKOCTAMWU. KOOpAMHATHO-BEKTOPHLIA METOA Mpw
peLLeHN reoOMeTPUYECKnX 3aaad.

INJIAHUPYEMBIE PE3YJIBTATHBI
JINMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MporpaMmbl y4yebHOro npegmeta «MaTtemaTunka»
XapaKTepu3yTCs:

Fpamancxoe BOCIIMTaAHHUE:

C(POPMMPOBAHHOCTHIO  TPAXAAHCKOW  NO3UUUM  00yvaloLlerocsi Kak akTMBHOIO M
OTBETCTBEHHOIO Y/leHa POCCUIACKOro O6LLEeCTBa, NPeAcTaBleHneM O MaTeMaTUyeCKMX OCHOBAX
(PYHKLUMOHUPOBAHUA Pa3/IYHbIX CTPYKTYP, SABMEHWI, MpPOUesyp rpax4aHCKoro obLiecTsa
(BbIGOPbI, OMpOCbI M Mp.), YMEHWEM B3aMMOAENCTBOBATb C COLMaSIbHbIMA WHCTUTYTaMU B
COOTBETCTBUU C UX PYHKLMAMUN N HA3HAYEHWEM.

HanI/IOTI/I‘leCKoe BOCIIMTAHUE:

ChOpPMMPOBAHHOCTHHO POCCUINCKON rPadkAaHCKON MAEHTUUYHOCTU, YBXKEHWSA K NPOLLIOMY Y
HaCTOSALLEMY POCCUIACKON MaTeMaTUKN, LLEHHOCTHbIM OTHOLLEHMEM K AOCTUXKEHMSIM POCCUACKNX
MaTemMaTMKOB MU POCCUIACKON MaTeMaTUUYeCKOWN LUKOMbI, K UCMONb30BAHWNIO 3TUX LOCTUXKEHUN B
APYruX HayKax, TEXHOMOrMsX, cdrepax 3IKOHOMUKMN.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHMEM  [YXOBHbIX LEHHOCTE POCCUIACKOro HapoAa; ChopMUPOBAHHOCTbLIO
HPaBCTBEHHOIO CO3HAHWSA, 3TUYECKOro MOBEAEHMS, CBA3AHHOMO C MPaKTUYECKUM NPUMEHEHNEM
[AOCTVXKEHWIA HAYKW U [eATeNlbHOCTbHO YYEHOr0o; OCO3HAaHMEM IMYHOMO BKNaja B MOCTPOEHMe
YCTONYMBOro 6YyAYyLLEro.

JcTreTnvecKoe BOCIIUTAHHNE:

3CTETUYECKMM  OTHOLLEHVWEM K  MMUpY, BK/IOYasA  3CTETUKY  MaTemMaTU4ecKmx
3aKOHOMEPHOCTEN, O0ObEKTOB, 3afay, PELEHWI, PacCyXXAeHWI; BOCMPUUMYMBOCTLIO K
MaTemMaT1yeCcKM acnekTam pas/iMyHbIX BULOB UCKYCCTBA.

duznyeckoe BoCIUTAHME:

ChOPMMPOBAHHOCTHIO  YMEHUA MPUMEHATb  MaTemMaTUyecKne 3HaHuUs B UHTepecax
340pOBOro 1 6e3onacHoro obpasa XW3HW, OTBETCTBEHHOIO OTHOLLEHWS K CBOEMY 3[40pOBbIO
(3n0poBOe NUTaHWe, cOanaHCUPOBAHHBIA PEXMM 3aHATUA N OTAbIXA, PerynspHas uanyeckas
aKTMBHOCTb); (IM3NYECKOr0 COBEPLUEHCTBOBAHMSA, MPW 3aHATMSX CMOPTUBHO-0340POBUTE/IbHOM
[eATeNIbHOCTbIO.



TpyaoBoe BocnuTaHue:

FOTOBHOCTBIO K TPYyAY, OCO3HaHMEM LEHHOCTU TPYAOM06USA; MHTEPecoM K pas/inyHbIM
cthepam NpohecCMOHaIbHOM AeATeNIbHOCTU, CBA3aHHbIM C MaTeMaTUKOM U e€ NPUNoKEHUSMMU,
YMeHMEM COBepLUaTh OCO3HaHHbIN BbIGOP OyayLLei Npodeccn N peann3oBbIBaTb COOCTBEHHbIE
YW3HEHHbIE M/1aHbl; FOTOBHOCTHIO M CMOCOGHOCTBIO K MaTeMaTU4ecKoMy 06pa3oBaHuo Y
caMo06pa30BaHMI0 Ha NPOTSXKEHUM BCEW XKM3HU; TOTOBHOCTbLIO K aKTUBHOMY YHaCTUHO B peLLeHU
MPaKkTUYeCKMX 3aa4 MaTeMaTny4ecKoi Hanpas/ieHHOCTH.

JKoJ0rHUYecKoe BOCIIHTaHHE:

CHOPMMPOBAHHOCTLIO  3KOMIOTUYECKOW KYNbTYpbl, MOHWMaHUEM B/IUSHWUSA COLMa/IbHO-
9KOHOMMYECKUX MPOLECCOB Ha COCTOSHME MPUPOLHON W couManbHOR cpedbl, OCO3HaHWEM
rnobasbHOro  Xapaktepa 3KOMIOTMYeCKUX  MNpob6fiem;  OpueHTauuen Ha  NpUMeHeHue
MaTeMaTUYeCKMX 3HaHWI 415 peLleHns 3af4ay B 061aCTV OKpYXKatoLel cpefbl, NiaHUPOBaHMWS
MOCTYMKOB U OLEHKMN UX BO3MOXHbIX NOC/ELCTBUI A4N151 OKPYXKAKOLLE cpefpl.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

ChOPMMPOBAHHOCTHIO  MUPOBO33PEHMSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTUSA HAYKW N OBLLECTBEHHON MPaKTUKKU, NMOHUMaHWEM MaTeMaTUYeCKON HayKu Kak cgepbl
4e/IOBEYECKOWN AeATeNbHOCTH, 3TaroB eé pasBUTUS Y 3HAYUMOCTU ANA Pa3BUTUS LMBUIU3ALNN,
OBNafleHVeM 3bIKOM MaTeMaTUKN 1 MaTeMaTUYECKON KYNbTYpPO Kak CPefCTBOM MO3HaHWSA MUPA;
FOTOBHOCTbIO OCYLLECTBNATL MPOEKTHYHO M UCCMEL0BATE/IbCKYIO AEATEeNIbHOCTb MHAMBUAYAIbHO
1 B rpynne.

METAIIPEJMETHBIE PE3YJIbTATDI

MeTanpeaMeTHble pe3y/ibTaTbl 0CBOEHMS MPOrpaMMbl y4ebHOro npegmerta «Maremarumka
XapaKTepu3yloTCs  OB/afeHWEM  YHUBEPCATbHLIMU  nO3HA8AmMENbHBIMU  OeliCMBEUsIMU,
YHUBEpCalbHbIMU KOMMYHUKAMUBHbIMU Oeﬁcmeu;mu, YHUBEpCAJbHbIMU  pecYIANMUBHbIMU
oeticmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHbIX npoyeccos OﬁyqalOWMXC}l (oceoeHue Memooo6 NO3HAHUSA OKpyotcarnmeco mupa,
npuMeHeHue 102U4eCKUX, UCCIe008amelbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueli).

ba3oBble Joruueckue HeﬁCTBHﬂ:

e BbIFB/ATb U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUyYeCKUX O0ObEKTOB,
MOHATUIA, OTHOLLEHWIA MeXAY NOHATUAMM; (DOPMYNMPOBaTb OMNPeLeNleHNA MOHATUNR;
YCTaHaB/NBaTb CYLLECTBEHHbIN NPU3HAK Knaccuimkaumm, 0CHOBaHUA AnA 06006LLeHNS
N CPaBHEHUSA, KpUTepUU MPOBOAMMOTO aHa/n3a,;

e  BOCMPUHMMATL, (hOPMYNMPOBaTL M MPEobpas’oBbIBaTL CYXAEHUA: YTBEPAUTENbHbIE U
0TpuLaTeNbHbIE, EANHUYHbIE, YaCTHbIE 1 OOLLME; YC/IOBHBIE;

e BbIFB/ATL MaTeMaTUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N 1 NMPOTUBOPEYNS B (PaKTax,
[aHHbIX, HaOMOAEHUAX W YTBEPXAEHMAX; npegnaratb KpUTepun NS BblSBNEHUSA
3aKOHOMEPHOCTEN 1 NPOTUBOPEYUNIA;

e JienaTb BbIBOAb! C MCMO/Ib30BAHNEM 3aKOHOB JIOTUKWN, AEAYKTUBHBIX U UHAYKTUBHbIX
YMO3aK/tOUEeHWNIA, YMO3aK/THOUEHWI MO aHaIoruu;

e POBOAMTb CAMOCTOSTE/NbHO [0Ka3aTe/IbCTBa MaTeMaTUUYECKUX YTBEPXKAEHUI (NpsMble
M OT TMPOTUBHOrO), BbICTPaMBaTb aprymeHTauuio, MpuUBOAUTL NPUMeEPbl U
KOHTpPMpumepbl; 060CHOBbLIBaTb COOCTBEHHbIE CYXKAEHUSA U BbIBOAbI;

e Bbl6MpaTb crnocob pelleHNs Yy4yebHON 3afaum (CpaBHMBATb HECKO/IbKO BapuvaHTOB
peLLeHns, BbloupaTb Hanbonee NOAXOAAWMIA C YHETOM CaMOCTOATE/IbHO BblfeNIeHHbIX
KpuTepues).

ba3zoBble ncciaenoBareabLCKue AeiiCTBUA:

e 1ICMOMb30BaTb  BOMPOCbl  KaK  WMCCMEeLOBaTe/IbCKUA  MHCTPYMEHT  MO3HaHUS;
(hopmMynIMpoBaThL BOMPOCHI, (PUKCUPYIOLLME NMPOTUBOPeYne, Npobremy, ycTaHaBInBaTb



MCKOMOe W [aHHoe, (popMMpOoBaThb rWUMOTe3y, aprymeHTUpPOBaTb CBOK MO3ULMIO,
MHEHWe;

e [POBOAWTb CaMOCTOATE/IbHO CMaHUPOBAHHbLIA 3KCMEPUMEHT, UCCMefoBaHue Mo
YCTaHOB/TIEHWNIO 0COOEHHOCTEN MaTemMaTMYeCKoro O0ObekTa, SB/EHWS, npouecca,
BbISIBNIEHNIO 3aBUCMMOCTEN MeXAy 06beKTamu, ABNEHUAMU, NpoLeccamu;

e CaMOCTOATENbHO  (hOpMy/NMpoBaTb  0006LUEHMS W BblIBOAbI NO  pe3y/bTaTam
I'IpOBe,D,éHHOI'O Ha6mo,u,eva, nccnegoBaHns, oueHmBaTb AOCTOBEPHOCTL MOMYYEHHBLIX
pe3ynbTaToB, BbIBOAOB 1 0006LLEHNIA;

e [1POrHO3MpPOBaTb BOSMOXHOE PasBUTUE MPOLIECCa, a TaKXKE BblABUTaTb MPEANMO/I0XEHUA
0 €ro pasBnTn B HOBbLIX YC/NOBUSAX.

Pabora ¢ unopmanmeii:

e BbISBNATb AehULNTLI MHDOPMaLMK, AaHHbIX, HEOOXOAMMbIX ANA OTBETAa Ha BOMPOC W
ANS peLLeHns 3afaudu;

e BblOMpaTh MH(OPMaUMIO W3 WUCTOYHWKOB Pa3/IMYHbIX TUMOB, aHaIM3MpoBaTh,
CUCTEMATU3NPOBATL N WHTEPMNPETMPOBaTb MHAOPMALMIO PasINYHbIX BUAOB N POPM
npeacTaBneHnA;

e CTPYKTYpVpOBaTb MH(OpMaUMIO, TMpPeAcTaBnATb €€ B pasaMyHbIX  opmax,
WNTIOCTPUPOBATDL TPagInyecku;

e OUEHMBaTb HAAEXHOCTb MHGOpPMaUUM MO CaMOCTOSTENbHO  CHHOPMYIMPOBAHHbLIM
KpUTepmnam.

2) Vhusepcanvnvle KOMMYHUKAmMuUGHblE Oelicmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANBHBIX HABLIKOB 00YYATOUUXCA.

OO0menne:

e  BOCMPUHUMATL 1 (DOPMY/IMPOBATL CYXKAEHWUSA B COOTBETCTBMU C YC/TOBUAMU U LIENAMM
06LLEHNSA; ACHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOYKY 3PEHWUA B YCTHbIX U
MMNCbMEHHbIX TEKCTAX, AaBaTb MOACHEHUA MO XO4Yy pPelleHna 3ajaqyn, KOMMEHTUPOBATb
MONYYeHHbIN pe3y/bTar;

e B X0fe 06Cy»XaeHnsi 3aaBaTb BONPOCHI MO CYLLECTBY 06CY>KAaeMOI TeMbl, NPOGEMBI,
DELIJaeMOVI 3afa4yl, BblCKa3bIBaTb Naen, HaleneHHblE Ha MOUCK PELLEHNA, COMOCTaBAATb
CBOM CY>KAIEHUSA C CYXKAEHUAMUN SPYrUX YYAaCTHUKOB Auanora, 06HapyXunsatb pasnmyve
W CXOACTBO NO3VUMIA; B KOPPEKTHONM (hopMme (hOpMynMpoBaTb pasHOrnacus, CBOW
BO3PaKEHNS;

e [PeAcCTaB/ATb PE3YNbTaTbl PelEHNA 3afa4vyln, IKCNEPUMEHTA, NCCNENOBaHUA, MPOEKTA,
CaMOCTOATENIbHO BblOMPaTh (hOpMaT BbICTYMN/NEHUS C YYETOM 3aday Mpe3eHTauum U
0COBEHHOCTE ayanTOpUN.

CoTpyannuecTtBo:

e OHMUMATb 1 UCNOJb30BaTb MPEUMYLLECTBa KOMaHAHOM N UHAMBUAYaIbHON paboThbl Mpu
peLleHnn yyebHbIX 3afa4; NPUHUMATL Lie/lb COBMECTHOW [eATeNIbHOCTM, NIaHUPOBaTh
OpraHu3auMi COBMECTHOI paboTbl, pacnpeaenaTtb BuAbl paboT, A0roBapuBaThCs,
06CcyaaTb NpoLecc 1 pesynbTat paboTbl; 06006LLaTb MHEHUS HECKONbKUX NIOAEN;

e yyaCTBOBaTb B rpynmnoBbIX hopmax paboThbl (06CYXKAEHNS, 0OMEH MHEHWIA, «MO3r0Bble
LUTYPMbI» W VHbIe); BbIMO/HATL CBOK YaCTb PaboThbl M KOOPANHUPOBATL CBOW IENCTBUS
C ApYr1MKM YsieHaMn KOMaHAbl; OLeH1BaTb KayeCTBO CBOEro BK/1a4a B 06LWMIA NPOAYKT
no KpuTepusam, chopmynMpoBaHHbIM y4aCTHUKaMI B3aMMOAENCTBIS.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:



e COCTaB/ATb MN/1aH, a1roOpUTM PeLLeHNs 3a4a4u, BbIoMpaTh Cnocob peLleHns ¢ y4ETOM
VMEIOLLIMXCS PeCYPCOB U COBCTBEHHbLIX BOSMOXHOCTEN, apryMeHTMpoBaThb 1
KOPPeKTUPOBaTb BapuaHTbl PELLEHNIA C YYETOM HOBOI MH(opMaLun.

CaMOKOHTPOJIb:

e B/afeTb HaBblKaMW MNO3HABATE/IbHOW pPedIeKCUM Kak OCO3HaHWS COBepLLaeMbIX
[EeACTBUA WM MbICUTENbHBLIX MPOLECCOB, WX pe3y/nbTaToB; BNafeTb crocobamu
CaMOMNPOBEPKM, CaMOKOHTPONA MNpouecca M pesy/bTaTta pelleHns MaTeMaTUyecKoi
3agauu;

e NpeaBUAETb TPYAHOCTM, KOTOPble MOTYT BO3HWKHYTb MPWU pPeLleHnmn 3ataym, BHOCUTb
KOPPEKTUBbI B AeATeNbHOCTb HA OCHOBE HOBbLIX 06CTOATENLCTB, AaHHbIX, HaAEHHbIX
OLUMOBOK, BbISBMEHHbLIX TPYAHOCTENR;

e OUEHMBaTb COOTBETCTBME pe3y/bTata LUen W YCNOBUAM, OOBACHATb MPUYMHBI
[OCTVXKEHNS WNN HELOCTUDKEHUA pe3y/bTaToB [eATeNbHOCTM, HaxXO4UTb OLUMOKY,
[aBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

NPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OneprpoBaTb NOHATUAMW: TOUKA, NPsAMas, NIOCKOCTb.

MpUMEHSATL aKCMOMbI CTEPEOMETPUM W CNEACTBUA U3 HUX MPU PeLLeHnn reOMeTPUYeCcKmnX
3ajau.

OnepvpoBaTb  MOHATUAMW: MNapafielbHOCTb WM NEPNEeHANKYNSPHOCTb  MPAMbIX U
MNOCKOCTEMN.

KnaccugunumpoBatb B3aUMHOE pacrosfioXKeHne NpsamMbIX U NIOCKOCTEN B NPOCTPaHCTBeE.

OnepvpoBaTb MNOHATUAMW: [BYrpaHHbIA Yron, rpaHuW [ABYrpaHHOro yrna, peoépo
ABYIPaHHOIO Yrna; MMHENHbIA Yron ABYrpaHHOro yrna; rpagycHas Mepa AByrpaHHoro yrna.

OneprpoBaTb MOHATUAMWU: MHOTFOrpaHHWUK, BbIMYK/bIA W HEBLINYK/bIA MHOrOrpaHHUK,
3/1EMEHTbI MHOFOrpaHHMKa, NPaBU/bHbIA MHOFOrPaHHUK.

Pacno3HaBaTb OCHOBHble BWbl MHOrOrpaHHUKOB (MMpaMuza; npusma, npsMoyrosibHbIN
napannenenuneq, Kyo6).

KnaccugpuumpoBaTb  MHOrOrpaHHWKW, BblOMpas OCHOBaHWA AN1s  KiaccumKaumm
(BbIMYKNblE W HEBbINYK/ble MHOFOrPaHHWKK; MNpPaBUbHbIE MHOrOrPaHHWKK;, MpsMble 1
HaK/NOHHbIe NPW3MbI, Napannenenunespbl).

OneprpoBaTb NOHATUAMMU: CEKYyLLAsA NIOCKOCTb, CEYEHE MHOIOrPaHHMKOB.

OOBBACHATb NPUHLMMNBI NOCTPOEHUSA CEYEHWA, UCMO/b3YA METOL, CNeLoB.

CTpouTb CeYeHUs MHOFOrpaHHMKOB METOAO0M C/ef0B, BbIMOMHATL (BbIHOCHbLIE) MAOCKME
YEPTEXMN U3 PUCYHKOB MPOCTbIX 0OBEMHbIX (PUIYp: BUL CBEPXY, COOKY, CHU3Y.

PellaTh 3aa4m Ha HaXOXAeHWe reOMeTPUYECKMX BEMUMH N0 06pa3uam Uv anropmTmam,
MPUMEHAS N3BECTHblE aHAIMTUYECKME MEeTOAbl NPU PeLUeHUM CTaHAAPTHbIX MaTemMaTUYecKmnx
3alay Ha BblUMCNEHME PACCTOSHUIA MeXAy ABYMS TOYKaMW, OT TOYKM 4O NPSMOM, OT TOYKM A0
MNOCKOCTU, MEXAY CKPELLMBAKOLLMMUCS NMPAMbIMU.

PellaTb 3aa4m Ha HaxXOXeHWe reoOMeTPUYECKMX BENMYMH MO 06pa3uam Uav anropmTmam,
NMPUMEHAN N3BECTHblE aHAIMTUYECKME METOAbl NPW PeLleHnM CTaHAapPTHbIX MaTemMaTU4ecKmnx
3afla4 Ha BbIYMCMEHME YINIOB MEXAY CKpewuMBatoWMMIUCS MNPAMbIMK, MeXay npsmMoin u
MNOCKOCTHIO, MEXAY MIOCKOCTAMM, ABYIPaHHbIX YI/10B.

Bbluncnstb 06bEMbI U MNOLWAAM NOBEPXHOCTEN MHOrOrpaHHUKOB (Mpu3ma, nupamunia) ¢
NpUMeHeHVeM (OPMYN; BbIYUCIATb COOTHOLLIEHWS MEXAY NNOLLaAAMM MOBEPXHOCTEN, 06bEMamu
NOA06GHbIX MHOrOrpPaHHMKOB.

OnepvpoBaTb MOHATUAMMU: CUMMETPUA B MPOCTPAHCTBE; LEHTP, OCb U M/OCKOCTb
CUMMETPUN; LLEHTP, OCb M NIOCKOCTb CUMMETPUM (PUTYPbI.

3Bnekatb, Npeobpa3oBbiBaTb U MHTEPNPETUPOBATL MH(OPMALMIO O NMPOCTPAHCTBEHHbIX
reoMeTpuYecKnx urypax, NpeAcTaBIeHHYH Ha YepTexax U pUCyHKax.



MpYMeHATL  reomMeTpuyeckue (aKTbl A1 pelleHuss CTepeoMeTpUYecKMx — 3ajad,
npeAnonaratoLLmMX HeCKONbKO LLIaroB PeLUeHuns, ecniv YCNoBuUs MpPUMEHeHUs 3afiaHbl B SIBHOM
(hopme.

MpUMeHATb NpocTeiiline NporpammMHble CPefcTBa W 3M1eKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKMNX 3aau.

MpuBOAUTL MNpPUMEPbl  MaTEMATMYECKMX 3aKOHOMEPHOCTEA B MPUPOAe U XKW3HW,
pacro3HasaTb MPOAB/IEHVE 3aKOHOB FeOMETPUN B UCKYCCTBE.

MPUMEHATL NOMyYeHHble 3HaHWA Ha MPaKTUKe: aHaIM3MpoBaTb peasibHble CUTyauun U
MPUMEHATL  U3YYeHHble MOHATMS B MpPOLEcce MOWCKA  PeLUeHnss  MaTeMaTMyecKu
ChopMy/IMPOBaHHON MNpPo6/ieMbl, MOAENMPOBaTb peasibHble CUTYaUuUn Ha fA3blke reoMeTpuu,
nccnefoBaTb MOCTPOEHHbIE MOZENN C UCMONb30BaHWEM FEOMETPUYECKUX MOHATUIA U TeopeMm,
annapara a/sirebpbl; peLlarb NpakTUYeckme 3afadu, CBA3aHHbIE C HAXO0XKAEHVEM FeOMETPUYECKNX
BE/INYNH.

11 KJIACC

OnepupoBaTb MNOHATUAMMW: LNINHAPUYECKAA NOBEPXHOCTb, 06pa3ytoLLme LAMHAPUYECKO
MOBEPXHOCTU; LMMNHAP; KOHWYECKas MOBEPXHOCTb, 06pasyloliMe KOHWYECKOW MOBEPXHOCTH,
KOHYC; C(hepryecKas MoBepXHOCTb.

Pacno3HaBaTb Tena BpalleHuns (LMMHAP, KOHYC, cdepa 1 wap).

OO6BACHATL CNOCO6bI MOMYYEHUA TES BPALLEHNS.

KnaccuhunumpoBsatb B3aMMHOE PacrosioXXeHune cepbl 1 NI0CKOCTH.

OnepupoBaTb MOHATUAMW: LUAPOBON CErMeHT, OCHOBaHWe CermMeHTa, BbiCOTA CErMeHTa;
LLIAPOBOM C/I0M, OCHOBaHVE LLIapoBOro C/of, BbICOTA LLAPOBOro C/0S; LWapoBOM CEKTOP.

Bbluncnate 06bEMbI M MOWaaM NMOBEPXHOCTEN Ten BpalleHWs, reOMeTpUYecKuX Ten C
NMpYMeHeHVeM (hopmyII.

OnepupoBaTb MOHATUAMU: MHOrOrPaHHWK, BMWCaHHBIA B Cepy M OMUCaHHbIA OKOJO0
cthepsbl; cepa, BNIMCAHHAA B MHOTOrpaHHWK U Teno BpaLLEeHs.

BblunCNATL COOTHOLLEHMA MEXAY NJIOLLaAAMN NOBEPXHOCTEN Y 06BEMaMM NOLOGHbIX Ten.

N306paxkaTb M3y4yaemble (UIypbl OT PYKM U C MPUMEHEHMEM MPOCTbIX YepPTEXKHbLIX
WNHCTPYMEHTOB.

BbINONHATL (BbIHOCHBIE) MI0CKME YEPTEXN U3 PUCYHKOB MPOCTbIX 06BEMHBIX (UTYP: BUL
CBepXy, COOKY, CHU3Y; CTPOUTb CEYEHUS TeN BpaLleHus.

3BnekaTb, MHTEPNPETUPOBATL U NPeobpasoBbIBaTb MHPOPMALMIO O NMPOCTPAHCTBEHHbIX
reoMeTpPUYecKmX (urypax, NpPeLCcTaB/IEHHYI0 Ha YepTeXxax U pUCyHKax.

OnepupoBaTb NMOHATNEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL [ENCTBUA CNOXEHWUSA BEKTOPOB, BbIYMTAHWUSA BEKTOPOB U YMHOXEHUSA BEKTOPA
Ha Ym1cno, O6BACHATL, KaKMMW CBOMCTBAMM OHY 06N1ajatoT.

MMpyMeHATL NpaBunno napansienenvnesa.

OnepupoBaTb MOHATUAMW: [eKapTOBbl KOOPAMHATbI B MPOCTPAHCTBE, BEKTOP, MOAY/b
BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATbl BEKTOPa, Yrosl MeXAy BEeKTOpamu, CKalsipHOe
Mpoun3BefeHNe BEKTOPOB, KONIMHEAPHbIE 1 KOMMN/IaHapHbIE BEKTOPbI.

HaxoauTb CymMMYy BEKTOPOB 1 NPOW3BELEHME BEKTOPA Ha YWCO, Yro/l MeXAY BEKTOpamu,
CKansapHoe Npou3BefeHne, packnafplBaTb BEKTOP NO ABYM HEKONNMHEAPHbIM BEKTOPaM.

3afiaBaTb MI0CKOCTb YpaBHEHVEM B 1eKapTOBOMN CUCTEME KOOPAMHAT.

MpUMeHATbL  reoMeTpuyeckne (akTbl [ANA  PelleHns  CTepeoOMeTpUYeckuX — 3ajad,
npeanonaratoLLMX HECKONbKO LUAroB PeLUeHWs, eCin YCOBUA MPUMEHEHUS 3aflaHbl B SBHOM
hopwme.

PelwaTb npocTeillyie reoMeTpuyeckue 3afadun Ha NpUMeHeHe BEKTOPHO-KOOPAMHATHOIO
MeToza.



PellaTb 3afau/ Ha [0Ka3aTeNbCTBO MaTEMaTUUeCKMX OTHOLUEHWIA U HaxoXAeHue
reOMETPUYECKMX BENMYMH MO 06pasuam Wau anropuTMam, NpUMeHss U3BECTHbIE MeTOAbl Npw
PELLIEHUN CTaHAAPTHbLIX MaTeMaTUYECKUX 3aau.

MpyMeHsTL NpocTeiilune NporpaMMHble CPEACTBA U 3M1EKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI NPV PELLIEHUM CTEPEOMETPUYECKIX 3aaau.

MpvBOAUTL MPUMEPbl MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B NpUpPofde W KW3HM,
pacnosHaBaTb NPOSIB/IEHVE 3aKOHOB FEOMETPUN B UCKYCCTBE.

MpVUMeHNATL MOMyYeHHble 3HAHUS Ha NPAKTUKE: aHaNM3MpoBaTb peasibHble CUTyauun 1
MPUMEHATb  U3YUeHHble MOHATMS B MPOLECCE MOMCKA  PELUeHMst  MaTeMaTUUecKu
cthopMynMpoBaHHO MpPOG/eMbl, MOAENMPOBATb peanbHble CUTYaUUWM Ha f3blKe reoMeTpuu,
MCCNeAoBaTb MOCTPOEHHbIE MOAENM C WCMOMb30BaHUEM TEOMETPUYECKMX MOHSTUIA U Teopem,
annaparta anre6pbl; peLlaTb NPaKTUYeCKMe 3a4aun, CBA3aHHbIE C HAXOXAEHNEM FeOMETPUYECKNX
BE/TUUVH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM KoHTpoIbHEIe dueKkTpoHHbIE (LM POBbLIE)
n/n NporpaMMbI Bceero paGoTHI o0pa3oBaTejibHbIE PeCypChI
1 lMoBTOpeHue. MoAroToBKa K BXOLAHOMY 3 1
KOHTPO/O
BBepgeHue B CTepeOMETPUIO 9
3 MpsAMble 1 NIOCKOCTU B MPOCTpaHCTBe. - 11 1
MapannensHOCTb NPAMBIX U MNNOCKOCTEN
4 rlepI'IEH,EI,I/II‘(JyJ'IFIpHOCTb NPAMbIX 1 11 1
MN/I0CKOCTel
5 YT bl MeXAY NPAMbIMA 1 NJIOCKOCTAMMN 10 1
6 MHororpaHH1Km 11
7 O6bEMbBI MHOrOrpaHHUKOB 9 1
8 MoBTOpEHME: CeYeHUs, PacCTOAHNA N YT bl 4 1
OBLUIEE KOJTMYECTBO YACOB 10 NMPOIrPAMME 68 6
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/n NIporpaMmMmel Bcero KouTpoatbHbie o0pa3oBaTesibHbIE PeCypChl
padoThI
1 lMoBTOpEHMe. NoaroToBKa K BXOLHOMY 5 1
KOHTpO/O
2 Tena BpateHns 11
3 OO6bEMDI Ten 5 1
4 BekTopbl 1 KOOpAWHATbLI B NPOCTPAHCTBE 10
5 lMoBTOpEHMeE, o6o6L|J,eH|ﬂe, 5 1
cucTemMaTmsaLms 3HaHUiA
OBLLEE KOJTIMYECTBO YACOB MO NMPOrrPAMME 34 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

MoBTopeHye. MoaroToBka K BXOAHOMY
KOHTPO/IHO

BxofHas KOHTpOsibHasA paboTa

OCHOBHbIe NOHATWSA CTEPEOMETPUN: TOYUKA,
npsamMas, NI0CKOCTb, MPOCTPAHCTBO.
[MpaBumna N306paXKeHNs Ha PUCYHKaX:
1300paXXEHNS NNOCKOCTEN, NapasnenbHbIX
NpAMbIX (OTPE3KOB), CepefMHbI OTPe3Ka

MOHSATWSA: NepPeceKatoLLIMecs NIOCKOCTH,
rnepeceKaroLLmecs NpsiMasi U NI0CKOCTb

MOHSATVSA: NepPeceKatoLLIMecs NI0CKOCTH,
rnepeceKaroLLmecs npsiMasi U NI0CKOCTb

3HaKOMCTBO C MHOTOrpaHHMKamm,
N306paXkeHe MHOTOrPaHHMKOB Ha
PUCYHKaX, Ha NPOEKLIMOHHbIX YepTexax

HauanbHble cBefleHUst 0 Ky6e 1 nupamue,
X pa3BEPTKM 1 Mogenu. CeueHus
MHOTOrpaHHVKOB

HauanbHble cBefleHUst 0 Ky6e 1 nupamue,
X pa3BEPTKM 1 Mogenu. CeueHus
MHOTOrpaHHVKOB

MoHATME 06 aKCMOMaTUUYECKOM MOCTPOEHUN
CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN N
cneacTenAa U3 HUX
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MMoHATKE 06 akCoMaTUUYECKOM MOCTPOEHUN

10 CTepeoMETPUN: aKCUOMbI CTEPEOMETPUN U 1
CNefcTBUA U3 HUX
[MoHATUE 06 aKCMOMATUYECKOM MOCTPOEHNN

11 CTEPEOMETPUUN: aKCUOMbI CTEPEOMETPUMN U 1
CNefcTBUA U3 HUX
B3avMHoe pacnono)xeHue npsmMbIX B

19 NPOCTPaHCTBE: NepeceKaroLmecs, 1
napannenbHble U CKpeLLmBatoLmecs
npsMble
MapannenbHOCTb MPAMbIX U NJIOCKOCTeN B

13 MPOCTPaHCTBE: Napan/iefibHbIe NpAMble B 1
NPOCTPaHCTBE; NapasinNenbHOCTb TPEX
NPAMbIX
MapannensHOCTb NPAMBIX U MI0CKOCTEN B

14 npocTpaHcTBe: MapannensHOCTb MPSAMOIA U 1
MNJI0CKOCTU

15 YTnbl C coHanpasieHHbIMW CTOPOHAMM 1

16 Yron mexay npsaMbIMU B NPOCTPaHCTBE 1

17 MapannenbHOCTb NIOCKOCTEN: 1
napannenbHble NI0CKOCTH

18 CsoiicTBa napannesibHbIX MNI0CKOCTEN 1
MpocTeime NPOCTPaHCTBEHHbIE (PUTYpPbI

19 Ha NJIOCKOCTU: TETPasAap, Kyo, 1
napannenenunes

20 IMocTpoeHme ceyeHnii 1

21 MocTpoeHwe ceveHuin 1
MepneHANKYNAPHOCTb NPAMON 1

22 MMI0CKOCTU: NeprneHAMKYNsAPHbIe NpsAMble B 1
NpoCTpaHCTBe

23 [MpomMeXxXyToUHas KOHTpo/bHas paboTa 1
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24

25

Mpamble napaninenbHble U
neprneHANKYNApHbIE K NIOCKOCTH
MpsAmMble napannesibHble U
nepneHanKynsapHbIe K NJ0CKOCTH

26

27

Mpu3sHaK NepneHanKYNAPHOCTM NPAMOIA 1
MAOCKOCTM
Mpu3HaK NepreHANKYNSPHOCTM NPsMOii 1
M0CKOCTH

28

29

30

Teopema 0 NPSIMOIA NeprneHANKYNAPHONA
MA0CKOCTM

Teopema 0 NpsAMOoVi NepneHANKYNAPHON
M10CKOCTM
Teopema 0 NPAMON NepreHANKYISPHON
M0CKOCTM

31

MepneHANKYNSp U HAKNOHHbIE: PAacCTOsHIE
OT TOUKM [10 NIOCKOCTW, PAacCTOsIHME OT
MPSAMOIA 10 NIOCKOCTY

32

MepneHANKYNSp U HAKNOHHbIE: PACCTOSHIE
OT TOUKM [10 NJIOCKOCTW, PAaCCTOSIHME OT
MPSMONA 10 NIOCKOCTY

33

MepneHANKYNSP U HAKNOHHbIE: PACCTOSHIE
OT TOUKM [10 NJIOCKOCTW, PACCTOSIHME OT
MPSMOA 10 NIOCKOCTY

34

KoHTposbHas paboTa rno teme
["MepneHANKYNAP N HAKNOHHbIE:
paccTosiHMe OT TOYKM [0 MI0CKOCTH,
paccTosiHue OT NPSMOM 0 NI0CKOCTN']

35

36

Y Nbl B NPOCTPAHCTBE: Yron MeXay npsmoii
¥ NIOCKOCTbIO

[BYrpaHHbIi yrosn, NMHENHbIA yron
ABYrpaHHOro yrna
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37

38

39

40

41
42

[BYyrpaHHbIi Yron, NMHENRHbIA yron
ABYrPaHHOro yrna
MepneHANKYNSPHOCTb NAIOCKOCTEN:
MpW3HaK NepreHANKYNSPHOCTM ABYX
MI0CKOCTe

MeprneHANKYNAPHOCTb NIOCKOCTENR:
NPU3HaK NepneHanKynsapHoCTU ABYX
MI0CKOCTeW

MeprneHANKYNAPHOCTb NIOCKOCTEN:
NPU3HaK nepneHanKynsapHoCcTu AByX
NI0CKOCTe

Teopema 0 TPEX neprneHANKynapax
Teopema 0 TPEX NMepneHAnKynapax

43

Teopema 0 TPEX NnepneHAnKynapax

44

45

KoHTposnbHas paboTa no Temam "Yr/ibl
MeXay MpPAMbIMU 1 NJIOCKOCTAMK"

MOHSATVE MHOTOrPaHHUKA, OCHOBHbIE
3NEMEHTbI MHOTFOrPaHHWKa, BbIMYK/IbIE 1
HEBbINYK/ble MHOTOTPaHHWKW; pa3BépTKa
MHOrOrpaHHuKa

L

46

47

48

Mpu3ma: N-yronbHas NpusMa; rpaHu n
OCHOBaHWsi MPU3MbI; NPsAMast U HaKMOHHas
MpPU3Mbl; 6OKOBas U NOHas NOBEPXHOCTb
MPU3Mbl

Mapannenenwvne, NPSAMOYTo/bHbIA
napasnenenunes 1 ero CBoiicTea
MupaMmnaa: n-yronbHas nupammaa, rpaHu u
OCHOBaHWe Npammnpl; G0KOBas 1 NosHas
MOBEPXHOCTb NPaMUAbI; NpaBubHas 1
yCeuéHHas nupammaa

49

MpaBunibHbIe MHOTOrPaHHUKW: MOHATHE
NnpaBnNbHOIo MHOIrorpaHHMKa, npaBuibHas
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npu3ma 1 NpaBu/bHas NMPamMna;
npaBW/bHas TPeyroNbHas NpaMuaa u
NpaBWbHbIA TeTPasap; Kyo

MpeAcTaBneHNe O NPaBU/bHbIX

50 MHOrorpaHHuKax: OKTasap, A0o4eKasap u 1
nKocasagp.
CuMMMeTpUSA B NPOCTPaHCTBE: CUMMETPUS
OTHOCUTE/IbHO TOYKM, MPAMOM, MNOCKOCTU.
51 DNEeMEHTbI CUMMETPUN B NUpammnaax, 1
napannenenunegax, npaBuIbHbIX
MHOTOrpaHHMKax
59 Bl!:l‘-IVICI'IeHVIe 3/1EMEHTOB MHOIOrPaHHWKOB: 1
pébpa, auaroHanu, yribl
Mnowaab 60KOBOI NOBEPXHOCTM 1 NOHOW
53 NOBEPXHOCTM NPAMON NPU3MbI, NIOWAAb 1
OCHOBaHWI, Teopema 0 60KOBOWA
MOBEPXHOCTU MPAMOW NPU3MbI
MnowaabL 60KOBOI NOBEPXHOCTM U
54 NOBEPXHOCTV NPaBI/IbHON NpaMIApl, 1
Teopema 0 nsowaan 60KOBOI MOBEPXHOCTHU
YCeYEHHOIN Nupamnzpbl
55 KoHTponbHas paboTa no Teme 1
"MHororpaHHukn"
56 MoHsATHE 06 06BEME 1
57 O6bEM nNupamMuabl 1
58 O6bEém Nupamuapbl 1
59 O6bEM Nupamuapl 1
60 O6bEM NpU3MBbI 1
61 O6bEM NpU3MBbI 1
62 O6bEM NpU3MBbI 1
63 Toroeas KOHTpoOsibHas paboTa 1
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MoBTOpeHWe, 0606LLEHME CUCTEMATM3ALMA
64 3HaHW. MocTpoeHMe ceueHnin B
MHOTrOrpaHHuKe

MoBTOpeHWe, 0606LLEHME CUCTEMATM3ALMA
3HAHWI. BbluncneHne pacCTOAHUI: MeX Y
65 [BYMS TOYKaMU, OT TOYKM [0 MPAMOIA, OT
TOYKM [I0 NNOCKOCTU, MeXAY
CKpeLLMBaOLLMMUCS NPAMbIMU

MoBTOpEHMWe, 0606LLEHME CUCTEMATI3ALIMS
3HaHWi1. BblumcieHme yrnos: Mexay

66 CKPELLMBaOLLMMUCA NPAMbIMU, MeXay
MpsIMOIA 1 NIOCKOCTbIO, IBYTrPaHHbIX YI/10B,
YrNOB MEX/y N0CKOCTAMMU

MoBTOpeHME, 0606LLEeHNE U
cucTemaTunsaums 3HaHui. [BolumcneHve

67 PacCTOAHWIA: MeXAY ABYMS TOYKaMK, OT
TOYKW 40 NPSIMONA, OT TOYKM L0 NAOCKOCTH,
MEXY CKPELLMBAOLLMMUCS NPAMbIMUA]

68 Pe3epBHbIA YPOK
OBLLEE KOMTMYECTBO UACOB MO NMPOIrPAMME

68
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11 KJIACC

Ne ni/n

Tema ypoka

MoBTOpeHue. MoaroToBka K BXOAHOW
KOHTPO/IbHOW paboTe

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

BX0/iHasi KOHTPO/bHas paboTa

Cdpepa v Wwap: UeHTp, paguyc, gnametp;
MAoLLaab NOBEPXHOCTM CEPBI
B3avMHoe pacnonoxeHue cdepbl v
MNOCKOCTW; KacaTe/ibHas MiaoCcKoCTb K
cthepe; niowasib cgepsl

306paxxeHme ciepsbl, LWapa Ha
nnockoctu. CeyeHns Lwiapa

LinnHapryeckas NoOBepXHOCTb,
obpasytoLme UIMHOPUYECKOW
MOBEPXHOCTU, OCb LMNIMHAPUYECKOA
MOBEPXHOCTY

LinnnHap: ocHoBaHWs 1 6OKOBast
MOBEPXHOCTb, 06pasytoLlas 1 ocb;
nnowanb 60KOBOW 1 MOMHOM NOBEPXHOCTU

306padkeHne LuMHAPa Ha NIOCKOCTH.
Pa3BépTka unnmHapa. CeyeHnsa umnnHapa
(nnockKocTbiO, NapannenbHom unm
nepneHAVKYNAPHOW OCK LMNMHAPA)
KoHunyeckast NoBepxXHOCTb, 06pasytoLLme
KOHWYECKOI MOBEPXHOCTH, OCb U BEPLUMHA
KOHWMYECKOW MOBEPXHOCTY
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KOHyC: 0CHOBaHWe 1 BEPLUNHA,

10 obpasytoLasn 1 ocb; niowans 60KoBOW U 1
MOSIHOW NOBEPXHOCTK
YCeUEHHBIN KOHYC: 06pasytoLLme 1

11 BbICOTa; OCHOBaHMA 1 6OKOBas 1
MOBEPXHOCTb
306pakeHne KOHyca Ha M10CKOCTW.
Pa3BépTka KoHyca. CeyeHNsa KoHYyca

12 (NNOCKOCTbIO, NapansieNlbHON OCHOBaHMIO, 1
1 NAIOCKOCTbIO, MPOXOASALLEN Yepes
BEpLUVHY)
MHOrorpaHHuK, ormcaHHbIi 0KONMO

13 cthepbl; chepa, BNMcaHHas B 1
MHOrorpaHHuK Uav B TeNo BpaLleHus

14 MoHsATUE 06 06BEME. OCHOBHbIE CBOWCTBA 1
06bEMOB Ten

15 OO6BbEM UMNMHApPa, KoHyca 1

16 O6bEM Wapa v nnowaas chepsbl 1
Mofo6HbIe Tena B NPOCTPAHCTBE.

17 COoOTHOLLEHMA MeXAY NaoLwaaamm 1
NOBEPXHOCTeN, 06bEMaMM NOAOOHBIX TeN

18 KoHTponbHas paboTa no Temam "Tena 1
BpaLeHus" n "ObbemMbl Ten"

19 BeKkTop Ha N/10CKOCTU U B NPOCTPAHCTBE 1

20 CnoXxeHne 1 BbluMTaHNE BEKTOPOB 1

21 YMHOXeHWe BeKTopa Ha YMcno 1
PasfioxeHne BeKTopa no Tpém

22 HekoMniaHapHbIM BeKTopam. lNpaBuno 1

napannenennnena
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23

PellieHue 3aaa4, CBA3AHHBIX C
NpYMeHEeHVEM NpPasun AeNCTBUIA C
BEKTOpaMu

24

MpsiMOYro/bHas cucTema KOOpAMHAT B
npocTpaHcTBe. KoopanHaTbl BEKTOpA.
MpocTeiilune 3a4a4mn B KOOPAMHATAX

25

26

Yron mexay Bektopamu. CKanapHoe
Nnpoun3BefeHNe BEKTOPOB

BbluncneHue yrnos Mexay npsmbIMy v
MA0CKOCTAMU

27

28

29

KoopAMHATHO-BEKTOPHbIV MeTo/, Npw
PELLEHUV TEOMETPUYECKMX 3aau

KoHTponbHas paboTa no Teme "BekTopbl 1
KOOpPAMHATLI B MpocTpaHcTBe"

[MoBTOpeHWe, 06006LLeHVE N
cucTematmsaums 3HaHuin. OCHOBHble
(hurypsl, hakTbl, TEOPEMbI Kypca
NAaHUMETPUM

30

31

32

33

[MoBTOpEHWE, 0606LLEHE N
cuctematusaums 3HaHuin. OCHOBHbIE
(mrypsl, (hakTbl, TEOPEMbI Kypca
NNaHUMeTPUM

[MoBTOpEHWE, 06006LLeHVE N
cucTeMatmsaums 3HaHuin. 3agaum
NNaHUMETPUM N METO/bI UX PELLEHNS
IToroeas KOHTposibHas paboTta
[MoBTOpEHME, 0606LLEHME N
cucTemaTusaums 3HaHuin. 3agayun
NNaHUMETPUMN U METOAbI UX PELLEHNS

34

[MoBTOpeHME, 0606LLEHE N
cucTemaTusaums 3HaHuin

OBLUIEE KOJIMYECTBO YACOB N0 NMPOIrPAMME

34
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