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INOACHUTEJIBHASA 3AIIMCKA

Pabouyad nmporpaMmmMa y4yebHOro Kypca «leoMeTpusi» 06a30BOr0 YPOBHS A/1S
obyvatowmxca 10 -11 knaccoB paspabotaHa Ha oOcHoBe PefepasibHOro
rocyaapCTBEHHOINo 06pa3oBaTe/lbHOro CtaHAapTa cpefHero obuero obpasoBaHus,
C YYETOM  COBPEMEHHbIX  MUPOBLIX  TpebOBaHW, NPeAbABNSAEMbIX K
mMaTemMaTMyeckomy 06pa3oBaHuO, W TpaguuUniAi  POCCUINCKOro 06pa3oBaHUS.
Peannsauma nporpammbl 06ecrieyvBaeT OBMafleHne KoUeBbIMU KOMMETEHLMAMM,
COCTaB/ALWMMIN OCHOBY [N CaMOPa3BUTUS U HeMpepbIBHOrO 06pa3oBaHus,
LIeNIOCTHOCTb  06LLEKY/IbTYPHOr0, JIMYHOCTHOINO W MO3HaBaTe/IbHOro0 PasBUTUA
NNYHOCTM 00YYatoLLIMXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaXHOCTb y4yebHOro Kypca reoMeTpuMuM Ha YPOBHe cpeaHero o6LLero
06bpas3oBaHNs 06YC/IOB/IEHA MPAKTMYECKON 3HAYMMOCTbIO MeTanpeaMEeTHbIX |
NpeaMeTHbIX pe3ynbTaToB 00y4YeHWUs reoMeTpuUM B HanpasfiEeHUM JINYHOCTHOMO
pasBuUTUS obydaromxcs, (opMUPOBaHUA (PYHKLUMOHANLHON MaTemMaTUUeCKOon
rPaMOTHOCTU, U3YYEHMS APYTUX YUHeOHbIX AncUMnvH. PasBntme y obyyatoLmxcs
MpaBUIbHbIX MPeACTaBMEHNIA O CYLLHOCTM U MPOUCXOXAEHUN TeOMETPUYECKMX
abCTpakunii, COOTHOLUEHMN peaslbHOro W WAeasbHOro, XapakTepe OTPaXeHUs
MaTeMaTUYeCKOW HayKOW $SIBMEHWIA W NPOLECCOB peaslbHOro Mupa, MecTe
reoMeTpun B CUCTEME HayK M POSIM MaTeMaTUYEeCKOro MOAENMPOBaHNSA B Hay4YHOM
MO3HaHWM 1 B NPaKTUKe CNocobCTBYET (HOPMUPOBAHMIO Hay4YHOI0 MUPOBO33PEHNSA
yyallmMxcs, a Takke KauyeCTB MbILIEHNA, HEo6XoAMMbIX AN ajanTtaumy B
COBPEMEHHOM 00LLeCTBe.

eomeTpus ABNSETCA OAHMM M3 6a30BbIX MPeLMEeTOB Ha YpPOBHE CPeAHero
o6Llero o6pa3oBaHWsA, TakK Kak o0b6ecreyvBaeT BO3MOXHOCTb W3Y4YeHUs Kak
ANCUMNIVH eCTECTBEHHO-HAYy4YHOIN HanpaBieHHOCTU, TaK 1 'yMaHUTapHOA.

Jlornyeckoe MblWeHNe, opMMpyemoe Mnpu n3yyveHUU 0OYyYarOLLMMUCS
MOHATUIHBLIX OCHOB rEOMETPUN W NMOCTPOEHNM LLEMOYKM IOTUYECKNX YTBEPXKAEHNI
B XO4e PpeLleHus reoMeTpuYecKux 3afad, YMeHWe BblABuraTb W OMpoBepraTb
rMNoTe3bl HEMOCPeACTBEHHO WCMOMb3YHOTCA MPU PelleHnn 3aaavy ecTeCTBEHHO-
Hay4HOr o0 LKA, B YaCTHOCTU U3 Kypca (IU3NKN.

YMeHVe OpUEeHTMPOBATLCA B NMPOCTPAHCTBE UIPaeT CYLLECTBEHHYHO POJib BO
BCeX 006/1acTAX [eATeNbHOCTU 4YenoBeka. OpueHTauumsi YesioBeka BO BPEMEHU U
MPOCTPaHCTBE — HEeoO6XOAMMOEe YCNOBME €ro coumanbHoro ObiTus, qopma
OTPaKEHNA OKPYXKaloLWEero mupa, YCnoBue YCMEeLWHOro Mo3HaHWa M aKTUBHOIO
npeobpa3oBaHNa  feicTBMTeNbHOCTM.  OnepuvpoBaHWe  MPOCTPAHCTBEHHbLIMY
obpazaMn 00bEAUHSIET pasHble BUAbl Y4eOHOW W TPYAOBOW [OeATENbHOCTH,



ABNAETCA OLHVMM M3 MPOPECCMOHAIbHO BaXKHbIX KayecTB, MO3TOMY aKTyaslbHa
3afa4ya (POpMUPOBAHUA Y 0OYYalOLLMXCA MPOCTPAHCTBEHHOIO MbILWIEHNA KaK
PasHOBMAHOCTM 00pPA3HOr0 MbILWIEHUS — CYLUECTBEHHOIO KOMMOHEHTa B
MOArOTOBKE K NMPaKTUYECKOWN AeATeNIbHOCTI MO0 MHOTMM Harpas/ieHUAM.

Llenb ocBOeHUs nporpaMmmbl y4ebHOro Kypca «[eomeTpus» Ha 6a30BOM
YpoBHE 00y4yeHMs — o06uleobpa3oBaTe/ibHOE U OOLLEKY/IbTYPHOE pas3BuTue
obydarolmxca  4yepes  obGecrieyeHMe  BO3MOXXHOCTW  MPUOBPeETeHUs U
MCMO/Mb30BaHNA  CUCTEMATMYECKUX TEOMETPUYECKUX 3HAHWA W [LelCTBUMN,
cneympnUHbIX reOMeTPUM, BO3MOXKHOCTI YCMELUHOro NPOA0/MKEHNS 06pa30BaHuS
Mo CreunasbHOCTAM, He CBSA3aHHbIM C MPUKIaAHbIM UCMO/b30BaHNEM FeOMETPUN.

MporpamMma Mo reoMeTpuMmM Ha 6a30BOM YPOBHe MpefHa3HayeHa A/
06yYatoLMXCA CPeAHel LUKO/bl, He UCMbITbIBABLUNX 3HAYMTE/IbHbIX 3aTPYAHEHWI
Ha YpPOBHE OCHOBHOro 06Lero obpasosaHms. TakuMm 06pas3om, obydaroLimecs Ha
6a30BOM YPOBHE [O/DKHbI OCBOMTHL 00LUMe MaTeMaTU4YecKue YMeHUs, CBS3aHHbIe
CO CneunuKoh reoMeTpum N HeoOXOAMMblE [A/1F >KU3HM B COBPEMEHHOM
obulectse. Kpome 3TOro, OHM MMEKOT BO3MOXHOCTb U3YUnUTb reoMeTpuio 6osee
rnyboko, ecnn B Ja/lbHELEM BO3HWKHET He0OXOAMMOCTb B FeOMETPUYECKMX
3HaHUAX B NPOJeCCMOHaNbHON AeATeIbHOCTH.

[OCTXKEHNe LenM OCBOEHMS nporpaMMbl  06ecneyvmBaeTca  peLleHueM
COOTBETCTBYIOLMX  33day. [lpuoputeTHbIMM  3afjayaMyM  OCBOEHMS  Kypca
«["eomeTpum» Ha 6a30BOM ypoBHe B 10—11 Knaccax ABNAw0TCA:

o (hopMUpOBaHWE MpPeACTaBNeHUS O T[eOMETPUM KaK 4acTu MUPOBOM

Ky/NIbTYpbl 1 0CO3HaHMe e€ B3aUMOCBA3W C OKPY)KatOLLMM MUPOM;

o (hopMUpOBaHME NPeACTaBNeHNs O MHOrOrpaHHMKax W Tenax BpalleHus
KaK 0 BaXKHeLMX MaTemaTU4ecKux MOAensx, no3sonstoLmMx onucbiBaTb
N U3y4aTb pasHble ABIeHNS OKPY>KatoLero Mypa;

o (bopMMpOBaHME YMEHWS pacro3HaBaTb Ha 4epTexax, MoAensx u B
peasibHOM MMpPe MHOTOrpaHHUKKN U Tefa BpaleHus;

e OB/lafiEHME METOAAaMM PELLeHUs 3a4a4y Ha NMOCTPOEHUS Ha U3006paXKEHNAX
MPOCTPAHCTBEHHBIX (UTYP;

o (hopMUpPOBaAHME YMEHWUA OMepupoBaTb OCHOBHbLIMWA  MOHATMAMU O
MHOrorpaHHuKax 1 Teflax BpaLleHUs U MX OCHOBHbIMW CBONCTBaMU;

o OBNlAfiEHNE  aIropuUTMamm  pelleHnss  OCHOBHbIX  TWUMOB  3ajauv;
(hOpMUpPOBaHME  YMEHUS  MPOBOAMTbL  HEC/IOXKHble  [JOKa3aTeslbHble
paccy>kfeHusi B XOfe PeLUeHUs CTepPeoMeTPUYecKMX 3agad u 3agad C
MPaKTUYECKMM COAEPXKaHMEM;

e pa3BUTME  WHTENNIEKTYa/lbHbIX M TBOPYECKMX  CMOCOOHOCTEMN
obyyvatoLmxcsa,  No3HaBaTe/IbHOM  aKTMBHOCTM,  UCCNeAoBaTe/IbCKNX
YMEHMWI, KPUTUYHOCTUN MbILLNIEHNS;



o (hopmMupoBaHue (hYHKLUMOHa/TbHOMW rpaMoTHOCTH, peneBaHTHOM
reOMeTpun:  yMeHue pacrno3HaBaTb  MPOSABIEHUS  T€OMETPUYECKUX
MOHATUA, OOBLEKTOB W 3aKOHOMEPHOCTEA B peaslbHbIX YXM3HEHHbIX
CUTYaUMSaX M NPU M3YYeHUU APYrnx yyebHbIX MpeaMeToB, MPOSBAEHUS
3aBMCMMOCTEM W 3aKOHOMEPHOCTeW, (DOPMY/IMpoBaTb WX Ha A3blke
reoMeTpun 1 co3faBaTb reOMeTpUYecKmne MoLen, NPUMEHSATb OCBOEHHbI
reoOMeTpMYecKniA annapar [A1d PeLleHns MpaKTUKO-OpUEeHTUPOBaHHbIX
3a/jay, MHTEPNPeTMPOBATb N OLIEHNBATb NOMYYEHHbIE Pe3yNbTaThl.

OTANUYNTENBHOW OCOBGEHHOCTHIO NPOrpaMMbl SBMSIETCA BK/IOYEHME B KypC
CTEPEOMETPUM B Havasle €ro M3yyeHMss 3afa4y, pelaeMblX Ha YPOBHE
WHTYWTUBHOIO MO3HaHWSA, 1 OnpefenéHHbIM 06pa3oM OpraHM3oBaHHas paboTta Haf
HUMW, 4YTO CMOCOOCTBYIOT Pa3BUTUIO JIOFTMYECKOTO W MPOCTPAHCTBEHHOIO
MbILLIJIEHUS, CTUMYNUPYET NPOTEKAHME UHTYUTUBHBLIX MPOLECCOB, MOTUBMPYET K
AanbHeNLLIEMY U3YUYeHWIO NpeaMeTa.

MpegnoyTeHne OTAAETCA HArNSLAHO-KOHCTPYKTVBHOMY MeTof4y 00yyeHus, TO
eCcTb TeOpeTUYeCcKmne 3HaHNA UMEHOT B CBOE OCHOBE YYBCTBEHHOCTb NpPeAMETHO-
MPaKTUYECKON [eATeNbHOCTU. Pa3BUTME NPOCTPAHCTBEHHbLIX MNPEeACTaBfeEHUNA Y
yyallmMxca B Kypce CTEPeOMETPUM NPOBOAMTCA 3a CYET pelleHMs 3afad Ha
co3faHne  NPOCTPAHCTBEHHbIX 00pa3oB M 3a4a4 Ha  OnepupoBaHue
MPOCTPaHCTBEHHbIMM 0bpasamn. Co3faHuve ob6pasza MPOBOAMTCA C OMOPO Ha
HarnsgHoCTb, a OrnepupoBaHMe 006pa3soM — B YCNOBMSIX OTB/eYeHUA OT
HarnsiAHOCTUN, MbICNIEHHOIO U3MEHEHWS ero UCXOAHOr0 CofepXKaHus.

OcHOBHble cogepykatefibHble NUHUK Kypca «IeomeTpum» B 10-11 Knaccax:
«MHororpaHHNKN», «MpsmMble 1 NIOCKOCTU B MPOCTPAHCTBE», «Tena BpalleHus»,
«BEKTOpbI 1 KOOPAMHATLI B MPOCTPAHCTBE». DOPMUPOBAHNE NOTUYECKUX YMEHWI
pacrnpefenseTca He TONbKO MO COAepXaTeslbHbIM JIMHWAM, HO W MO rojam
06yyeHMsa Ha YpPOBHE CpeHEro 06LLero 0bpasoBaHus.

CopfepxaHne 06pa3oBaHMsi, COOTBETCTBYHOLLEE NPeAMETHbIM pe3y/bTaTam
OCBOEHMSi paboyeit MporpamMmbl, pacrnpefenéHHbIM Mo rogam  06y4veHus,
CTPYKTYPUPOBaHO TakMM 06pa3oM, u4TOObl OBfafleHNne reoMeTPUYECKUMU
MOHATUAMM N HaBblKaMW OCYLLLECTB/IANOCH MOC/eA0BATE/IbHO M MOCTYNaTesbHO, C
CO6MH0AEHNEM NPUHLMMNA NPEEMCTBEHHOCTU, YTOObI HOBblE 3HAHWSA BK/OYaINCh B
O6LLYIO CMCTEMY FeOMETPUYECKUX MpPeACTaBfEHNIA 00yYarOLMXCA, pacLumpss U
yrnyénss eé, obpasys npovHble MHOXeCTBEHHbIE CBS3N.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha nsy4yeHune reometpum oTBOANTCA 2 Yaca B Hegento B 10 knacce u 1 yac B
Hefento B 11 Knacce, BCero 3a fga roga oby4yeHuns - 102 yyebHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHbIe NOHATUA CTEPEOMETPUN. Touka, npsamMas, MNNOCKOCTb,
MPOCTPaHCTBO. MoHATME 06 aKCMOMATUYECKOM NOCTPOEHNN CTEPEOMETPUN:
dKCNOMbI CTEPEOMETPUN N CNeacTBUA N3 HUX.

B3avMHOe pacronioXeHne MpsMbIX B MNPOCTPAHCTBE: MEepPeceKaroLLmecs,
napanniefibHble U CKpellyBatoLlmecs npsMble. [lapannenbHocTb MPAMbIX U
NIOCKOCTEN B MPOCTPaHCTBE. Mapasi/ie/ibHblIE TMPAMbIE B  MPOCTPaHCTBE,
napasnenbHoOCTb TpéX NpPAMbIX; Napa1nenbHOCTb I'IpFIMOI7I N NNOCKOCTU. YTNbl C
COHanpaBfieHHbIMW  CTOPOHAMK; Yron MeXay npsmbIMA B MPOCTPaHCTBe.
MapannenbHOCTb  MAOCKOCTe:  MapanfiefibHble  MIOCKOCTW;  CBOWCTBA
napanneNibHbIX  MI0CKOCTEN. [lpocTeilune MNPOCTPAHCTBEHHblE (Urypbl  Ha
MI0CKOCTW: TETPasap, Ky6, napannenenunes; NOCTPOEHNE CEYEHWIA.

nepI'IeH,EI,I/IKy}'IFlpHOCTb I'IpFIMOVI N NIOCKOCTU. nepneHgnkKynapHbie npsambie B
MPOCTPaAHCTBE, MpPsAMble MapanfenbHble M MEPrneHANKYNSAPHbIE K MAOCKOCTH,
NPM3HaK NepneHAnKYNSPHOCTM NPsSIMOM M NAOCKOCTW, TeopemMa O MNpsIMON
I'IEpI'IGH,D,I/IKW'IFlpHOVI NIOCKOCTWU. YT/bl B NPOCTPaHCTBE: Yroa Mexay I'IpﬂMOIZ n
MNOCKOCTbID;  [ABYFPaHHbI  Yyrof, JfIMHEWHbIA  yron  ABYrpaHHOro  yrna.
MepneHANKYNSP U HaKNOHHbIE: PacCTOSIHME OT TOYKWM [0 M/IOCKOCTW, PacCTOsiHUE
OT MpAMOA 00  MNJIOCKOCTM,  MpoeKums  urypbl  Ha  MJOCKOCTb.
MepneHanKynspHOCTb  M/IOCKOCTEN:  MPU3HAK  MEePrneHAuKYNsapHOCTU  [ABYX
MNNOCKOCTel. TeopeMa 0 TPEX neprneHANKynspax.

MHoOrorpaHHuKHu

lNoHATMe MHOrorpaHHmKa, OCHOBHbIE 3/1EMEHTbI MHOIorpaHHMKa, BbIMYK/bl€
N HEBbIMYK/ble MHOFOrPaHHMKW; Pa3BEpTKa MHOrorpaHHuKa. Mpuama: n-yronbHas
npusma; rpaHn n OCHoBaHUA MPWU3MbI; NPAMad U HaKMNOHHaA MPU3Mbl, O60KOBas U
NnonHaAd MOBEPXHOCTb NPU3MbI. I'Iapannenenvlne,q, ﬂpﬂMoyFOﬂbelﬁ
napannenenunes v ero cBolcTBa. Mupamuga: n-yronbHas nupaMuga, rpaHn un
OCHOBaHME NMpamMnabl, O60KOBas 1 NoHas MOBEPXHOCTb NMMpamMmnibl; npasuibHada u
yCeUéHHasa nupamMmga. INeMeHTbl MpuU3Mbl M nuMpamugbl.  paBusibHble
MHOIOrpaHHMKM: MOHATUE MpPaBU/IbHOIT0 MHOrorpaHHMKa, npaBn/ibHaa MpusmMa u
npaBuibHaa nupamMmunia; rMpaBUIbHadA TPEYroJsibHad nNupamMnia W I'Ip&BI/IﬂbeII7I
TeTpasgp; Ky6. [peactaBneHve O NpaBUIbHBIX MHOFOrpaHHUKaxX: OKTasap,
aoaekasap v ukocasap. CevyeHus NpusMbl U NUPaMnApbl.

CI/IMMeTpl/IFl B MPOCTPaHCTBE: CMMMETPUA OTHOCUTE/IbHO TOYKW, I'IpFIMOI7I,
NNIOCKOCTU.  DNEMEHTHI CUMMETPMN B NnUpamMnpgax, napajnenennneiax,
npaBu/ibHbIX MHOIOrpaHHUKaX.



BbluncneHne 371eMEHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnow@aib OCHOBaHM, TeopemMa O OOKOBOM MOBEPXHOCTN MNPAMOA NPU3MBI.
Mnowaab 6GOKOBOWM MOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW MMpaMnfbl,
TeopemMa O M/owWaan YceyéHHoW nupamubl. ToHATME 06 06bEME. OOBLEM
nupamungbl, NPU3MbI.

MofobHble Tena B npocTpaHcTBe. COOTHOLLEHWA MeXay NiowaasamMm
MOBEPXHOCTeN, 06bEMaMM NOAOOHBIX Tel.

11 KIIACC

Tena Bpamenust

LinnnHapuyeckas MOBEPXHOCTb, obpasyoLme LMVHAPUYECKON
MOBEPXHOCTN, OCb LMIVHAPUYECKO MNOBEPXHOCTWU. LIMNUHAP: OCHOBaHWSA K
boKoBasi MOBEPXHOCTb, 06pasywoWwas u ocb; nnowaas OO0KOBOW W MOMHON
MOBEPXHOCTW.

KoHuuyeckas noBepxHOCTb, 06pa3ytoLme KOHMYECKO MOBEPXHOCTM, OCb U
BepLUMHA KOHNYECKOM NOBEPXHOCTU. KOHYC: OCHOBaHWE U BepLUMHa, 06pa3ytoLLas
M OoCb;, nnouwaab O6GOKOBOM WM MONMHOW MOBEPXHOCTM. YCEUEHHbIA KOHYC:
06pasytoLme 1 BbICOTa; OCHOBaHMA 1 60KOBas NOBEPXHOCTb.

Cdepa ¥ wWwap: UeHTp, paguyc, AvameTp; naowadb MoBepXHOCTU Cdepbl.
B3anMHOe pacnosiokeHve cepbl U MIOCKOCTU; KacaTeNbHas NA0CKOCTb K Ciepe;
nnowanb chepsl.

306pakeHVe Ten BpalleHns Ha NI0CKOCTW. Pa3BEépTKa LUIMHAPA U KOHYCa.

KombuHauum Ten BpaweHWs WM MHOTOrpaHHUMKOB.  MHOrorpaHHuK,
OMMCaHHbIA OKOMo cdepbl; cepa, BNMUCaHHas B MHOrOrpaHHWK, Wan Teno
BpaLLeHus.

MoHaTHe 06 06BbEMEe. OCHOBHbIe CBOCTBA 06BHEMOB TeN. TeopeMa 06 06bEME
MPAMOYro/IbHOro napannenenunega n cneactsns m3 Heé. OObEM LMIMHAPA,
KoHyca. O6bEMm Luapa 1 nnowaib chepsbl.

Mopo6Hble Tena B npocTpaHcTBe. COOTHOLIEHMS MeXAy niowansamm
MOBEPXHOCTEN, 06bEMaMM NOAOOHbLIX Tefl.

CeyeHus uunvHapa (napasinenbHO M NeprieHAMKYNAPHO OCK), CeyveHus
KOHyca (MmapaifieflbHoe OCHOBaHUIO W MPOXOAsLlee Yepe3 BepLUMHY), CeYeHUS
Luapa.

BekTOopbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha nnockocTy 1 B npocTpaHcTBe. CNoXeHVe U BblYMTaHNE BEKTOPOB.
YMHOXeHMe BEKTOpa Ha unco. PasfiodkeHne BeKTopa no TPEM HEKOMM/IaHaPHbIM
BekTOpam. [lpaBuno napannenenvnefa. PewleHne 33fad, CBA3AHHBLIX C
MPYMEHEHVWEM MpaBWn AeNCTBMM C  BekTopamu. [pAMOyrosibHas cuctema



KoopaMHaT B npocTpaHcTBe. KoopauHaTbl BekTopa. [lpocTeiiluve 3agaun B
KoopMHaTax. YTon mexay BekTopamu. CKanspHoe MNpou3BefieHe BEKTOPOB.
BbluncneHve yrnoB Mexay npsaMbiMy 1 NAocKocTsMU. KoopanHaTHO-BEKTOPHbIIA
METO/, NPU PELLEHNN FreOMETPUYECKIMX 3aaau.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MpPOrpammbl Y4ebHOro npeameTa
«MaTemaTunKa» XapaKTepuayHTcs:

Fpa)KIlaHCKOG BOCIIMTAHHUE:

CPOPMMPOBAHHOCTLIO MPaXKAAHCKOM NO3MLMM 00yYaroLLLErocs KakK aKTUBHOMO
M OTBETCTBEHHOrO YfeHa POCCUMACKOro 06uwecTa, MPeACTaB/eEHMEM O
MaTeMaTUYECKMX OCHOBaX (DYHKLMOHUPOBAHWUA Pa3/IMUHbIX CTPYKTYP, SBNEHUMN,
npouesyp rpaxgaHCKoro obuiectBa (BbI6OPbI, OMPOCbI W Np.), YMEHWEM
B3aMMO/JENCTBOBaTb C COUMAbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C WX
(OYHKUMAMM 1N HA3HAYEHWEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

ChOPMMPOBAHHOCTLIO POCCUIMCKOI rPaXKaaHCKON MAEHTUYHOCTN, YBaXKEHNS K
MPOLLNOMY M HAcTOSALLEMY POCCMINCKON MaTeEMaTUKM, LLEHHOCTHbIM OTHOLLIEHVEM K
AOCTVKEHMSIM POCCUINCKNX MaTEMATUKOB U POCCUMINCKOIN MaTeMaTUUECKOW LLKOSbI,
K MCMOMb30BaHNIO 3TUX [AOCTUMXKEHWUA B [APYrux Haykax, TEXHONOrusx, cgepax
3KOHOMUKMW.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA:

OCO3HaHMEM AYXOBHbIX LIeHHOCTe POCCUINCKOro Hapofa;
CPOPMMPOBAHHOCTLID ~ HPABCTBEHHOrO  CO3HAHWUS, 3TUYECKOro  MOBEAEHUS,
CBSI3aHHOI0 C NPaKTUYECKNUM NMPUMEHEHNEM JOCTUXKEHWUIA HAYKN N [eSATENIbHOCTbHO
YUYEHOI0; 0CO3HAHWEM NIMYHOIO BKMada B NOCTPOEHME YCTOMUMBOIO Oy AyLLErO.

JcTeTHYECKOE BOCIIMTAHME:

3CTETUYECKMM OTHOLLEHWEM K MUPY, BKKOYas 3CTETUKY MaTeMaTUYeCKMX
3aKOHOMEPHOCTEN, 06bEKTOB, 3aaad, peLUeHNiA, PacCyXAeHWiA;
BOCMPUMMYMBOCTLIO K MaTeMaTUYeCKMM acrekTam pas/iMyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

CPOPMMPOBAHHOCTLID  YMEHUA MNPUMEHSATb MaTemaTUYeckue 3HaHus B
MHTepecax 340POBOro 1 6e30nacHOro 06pasa >KU3HWU, OTBETCTBEHHOIO OTHOLLEHWS
K CBOEMY 3[10pOBbHO (3[0pOBOE MUTaHWE, COaNaHCUPOBAaHHbIA PEXUM 3aHSATUIA U

OTAbIXa, perynspHas (hm3nyeckas aKTUBHOCTb); (hm3nyecKoro
COBEPLLEHCTBOBaHMS, npu 3aHATUAX CMOPTMBHO-0310POBUTENIbHOA
AEeSATENIbHOCTbHO.

TpynoBoe Bocnuranue:

FOTOBHOCTBIO K TPYAY, OCO3HAHWEM LIEHHOCTU TPYLO/HOUSA; MHTEPECOM K
pasnMYHbIM  chepam  NPOQECCMOHaNbHON  AEATENbHOCTW,  CBA3aHHbIM  C
MaTemMaTuKoM 1 eé NPUIOKEHUAMU, YMEHVEM COBepLUaTb OCO3HaHHbIA BbIGOP
Oyaywiein npodgeccum U peasiv3oBblBaTb COOCTBEHHbIE KM3HEHHbIE MNaHbl;



FrOTOBHOCTbIO M CMOCOBHOCTHIO K MaremMaTU4yeCcKOMy 06pa3oBaHUIO U
CaMo006pa30BaHNI0 Ha MPOTSHXKEHUM BCEW >KM3HMW; TOTOBHOCTbIO K aKTMBHOMY
Y4acT1IO B peLleHnn NpaKTUYeCcKmX 3afa4 MaTemMaTnyeckol Harnpas/ieHHOCTH,

IK0JIOTHYeCKOe BOCIIMTAHME:

CPOPMMPOBAHHOCTLIO  3KO/IOMMYECKOW  KYNbTYpPbl, MOHUMAHWEM B/IMSHUA
COLMaNbHO-3KOHOMUYECKMX MPOLECCOB Ha COCTOSAHME MPUPOAHON N COLMaIbHOM
cpefbl, 0CO3HaHMEM [/106a/lbHOr0  XapakTepa 3KONOrMyeckux  npobnem;
OpueHTaumer Ha NPUYMeHeHWe MaTeMaTUYeCKMX 3HaHWA AN1F pelleHus 3adad B
06M1aCTU  OKpy>KaroLle cpefbl, MIaHMPOBaHWA MOCTYMKOB W OLEHKN KX
BO3MOXHbIX MOCNEACTBUI A4/19 OKPY>KaKOLLen cpefpl.

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA:

CPOPMMPOBAHHOCTLIO MMPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO  pa3BUTMA HaykKM U OOWECTBEHHOW  MPaKTUKW,  MOHWMaHUEM
MaTeMaTUYecKo HaykKM KakK cepbl YesioBe4ecKoW [esTeNlbHOCTW, 3TanoB eé
pasBUTUA W 3HAYMMOCTU AN PasBUTMS LMBUIM3AUMA; OBNafEeHNEM A3bIKOM
MaTemMaTuKM U MaTeMaTMYeCKON KyNbTypO Kak CPeAcTBOM MO3HAHUA MUPa;
FOTOBHOCTbIO OCYLLECTB/IATb MPOEKTHYD W WUCCNef0BaTeNbCKYO [eATeNbHOCTb
NHAVBUAYA/TLHO M B FPYyNMe.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTaﬂpe,U'METHble pe3ynbTatbl OCBOEHUA NPOrpamMmbl yqe6Hor0 npegmMmeTa
«MaTtemaTunka» XapaKTepu3yoTcs OB/laJleHNEM YHVBEPCA/IbHbIMY
NO3HAGAMENbHBIMU  OCLCMBUSIMU,  VHUBCPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memoo08  NO3HAHUS — OKpyJcalowe2o  mMupd,  NPUMeHeHue  JI02UHeCKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BbIAB/ATb N XapPaKTepn3oBaTb CYWECTBEHHbIE MPU3HAKN MaTEMaTUYECKNX
OGbEKTOB, MOHATUIA, OTHOLLUEHWIA MEXAy MOHATUSMU; (DOPMYNNPOBaTh
OMNpeneneHns  MOHATWUIA;  ycTaHaBMMBaTb  CYLLECTBEHHbIA  MPU3HaK
KNacCcUUKaLMmM, OCHOBaHMSI Ans 0006LUEHMSt U CPaBHEHWUS, KpUTepum
npoBoAMMOro aHa/1M3a,

e BOCMPUHUMATb, (OPMY/MPOBaTh U MPeOOPa3oBbiBATh  CYXKAEHUS:
yTBEPAUTENBHbIE W OTpULATE/IbHbIE, €AWHWYHbIE, 4YaCTHbIE W o6|.|.|,|/|e;
YC/NOBHbIE;

e BbIAB/IATb MaTemaTnyeckme 3aKOHOMEPHOCTN, B3aMOCBA3U 7
NpoTUBOpeUMs B (PakTax, [AaHHbIX, HAGMHOAEHUSX W YTBEPXKAEHUSX;



npegnaratb  KpUTEpUM AN BbISB/IEHWA  3aKOHOMEPHOCTEA  ”
MPOTMBOPEYNIA;

e [enaTtb BbIBOAbl C WCMO/Ib30BAHNMEM 33aKOHOB JIOMMKWU, AeAYKTUBHLIX W
NHAYKTUBHBIX YMO3aK/HOUEHWI, YMO3aK/IHOUeHWIA NO aHa/Ioruu;

e MPOBOAUTL  CaAMOCTOATE/IbHO  [OKasaTe/lbCTBa  MaTemaTMyecKmnx
YTBEPXXAEHUIA (NPsMble U OT MPOTUBHOIO0), BbICTPaMBaTb apryMeHTauuto,
NPUBOANTL MPUMEPbl U KOHTPNPUMEPbI; 060CHOBbLIBATL COOCTBEHHbIE
CYX/[EHWSA U BbIBOAb;

e BblOMpaTb CMoco6 pelleHns y4yebHOM 3afayn (CpaBHMBATL HECKO/IbKO
BapMaHTOB peLUeHns, BblGUpaTb Hambosiee NOAXOAAWMA C  YUYETOM
CaMOCTOATE/IbHO BbleNEeHHbIX KPUTEPUEB).

ba3oBbie nccienoBare/bCKue 1eCTBUSA:

e MCMOMb30BaTb BOMPOCHI KaK MCCNeaoBaTe/IbCKUA MHCTPYMEHT MO3HaHUS;
(hopMynnpoBaTb BOMNPOCHI, (MKCUPYIOLLME MPOTUBOPeYMe, Mpob/emy,
yCTaHaB/MBaTb  WCKOMOe W  f[aHHOe, (opmupoBaTb  TUMOTE3Y,
apryMeHTMPOBaThb CBOO MO3ULMIO, MHEHWE;

e MPOBOAUTH CaMOCTOATESIbHO CNaHMPOBaHHbIN 3KCMEePUMEHT,
nccnefoBaHWe Mo YCTaHOB/IEHWKO OCOOEHHOCTEN MaTeMaTU4ecKoro
00bekTa, ABMEHMS, TMPOLECCa, BbIABEHNIO 3aBUCUMOCTEN  MeXay
06beKTaMu, ABMIEHNAMMN, NpoLeccamy,;

e CaMOCTOSITE/ILHO (POPMYNNPOBATL 0606LLIEHNSA U BbIBOAbLI MO pe3y/bTatam
MPOBEAEHHOr0 HabMo4eHNs, MCCnefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MO/yYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 0000LLEHWIA;

e MPOrHO3MpoBaTb BO3MOXHOE pa3BMTWE MpoLecca, a TakkKe BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YC/IOBUSX.

Pabora c nunopmanueii:

e BbIABMATL AeUUMTLI MHPOPMaUMK, OaHHbIX, HEOOXOAMMbIX AN OTBETa
Ha BOMPOC W AN peLLeHns 3atauu;

e BblOMpaTb  WH(OPMALMIO M3  MUCTOUYHWKOB  Pas/IMyHbIX  TUMOB,
aHa/IM3MpoBaTb, CUCTEMATU3NPOBATL U UHTEPMPETMPOBATL MHOPMALNIO
Pa3INYHbIX BULOB 1 (hOPM MPeACTaB/eHWS;

e CTPYKTYpMpOBaTb MH(OPMaLMIO, NPeACTaBNATb €€ B pa3/IMyHbIX (hopmax,
NNNCTPUPOBATb rpatinyecKu;

e OLEHMBATb HafEéXHOCTb NHopMaLnn no CaMOCTOATESIbHO
chopmMynMpPoBaHHbIM KPUTEPUAM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

C¢0pMMpO@ClHHOCWlb COUYUAIbHbLX HABLIKOB 06y1¢a}0w;uxcg.

O0menue:



BOCMPUHUMATL M JOPMY/IMPOBaTb CYXXAEHWA B  COOTBETCTBUM C
YC/IOBUSAMM U LeNIIMU 06LLIEHMS; ACHO, TOYHO, FPaMOTHO BblpaXkaTb CBOKO
TOYKY 3PeHUA B YCTHbIX U MUCbMEHHbIX TeKCTaX, JaBaTb MOACHEHWSA MO
X0Ay peLLeHns 3a4a4m, KOMMEHTUPOBATL MOYUYEHHbIN pe3ynbTar;

B X0fle 06CY)XAeHWs 3afaBaTb BOMPOCHI MO CYLLECTBY 006CY»K4aeMO TeMbI,
Npo6/eMbl, peLlaemMoit 3aaym, BbICKa3blBaTb UAEW, HaLleNeHHbIe Ha MOUCK
PELUeHNs; COMOCTaBNSATb CBOWM  CY)XKAEHWA C  CY)XXKAEHUAMW  ApYyrux
Yy4aCTHMUKOB Amanora, obHapyXXunBaTb pas3/inyme M CXOACTBO MO3ULMN; B
KOPPEeKTHOM (hopme hopMynnpoBaTb pa3HOrn1acus, CBON BO3PaXKEHUS,
NPeacTaBNATb  pesynbTaThl  PeleHus  3adayvn,  3KCMepuMeHTa,
nccnefoBaHns,  MPOEKTa;  CaMOCTOATe/IbHO  BblGupatb  (hopmar
BbICTYM/IEHNSA C YYETOM 3a[a4y Npe3eHTaLum n 0CO6EHHOCTEN ayAUTOPUN.

CorpyaHu4ecTBo:

3)

MOHMMaTb WM UCMOMb30BaTb  MpPeMMYyLLecTBa  KOMaHAHOW W
NHANBUAYa/IbHOW PaboThl NPY peLLeHnn YYebHbIX 3a4a4; NPUHMMAaTb LeMb
COBMECTHON [AeATeNlbHOCTW, MIaHMPOBaTb OpPraHU3auui COBMECTHOM
paboTbl, pacnpeaensatb BUAbl paboT, A0roBapnBaThbCs, 006CyXKAaTb NPoLEecc
N pe3ynbTat paboTbl; 0606LaTh MHEHMS HECKO/IbKUX NOAEN;
y4acTBOBaTb B rpynnoBbIX hopmax paboTbl (06CYyXKAeHNA, 0OMEH MHEHUNA,
«MO3rOBble LUTYPMbI» W WHbIE); BbINOMHATL CBOK 4acTb PaboTbl U
KOOPAUHMPOBaTb CBOM AEWCTBMS C  APYrMMW  Y/fleHaMWU  KOMaH[bl;
OLEeHMBaTb KayeCTBO CBOEro BKfada B 06LMIA NPOAYKT MO KPUTEPUSM,
chopmynMpoBaHHbIM Y4aCTHUKaMK B3aMMOLENCTBUS.

YHnueepcanvnuie pezyiamuemnsie Oeticmaus, obecneyusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusamnus:

COCTaBNATb MNJ1aH, aIrOPUTM peLleHns 3a4auu, BblorpaTh Crnocob peLueHns
C YY4ETOM VIMEIOLLMXCH PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEMN,
aprymeHTUpOBaTh Y KOPPEKTMPOBATb BapUaHTbl PELLEHWNIA C YYETOM HOBOM
NH(opmMaL K.

CaMOKOHTPOJIb:

BNajeTb HaBblKaMW MO3HABATE/IbHOM pediieKCMM Kak  OCO3HaHWS
COBEpLUAEMbIX AEACTBUIA N MbICUTENbHBIX MPOLECCOB, UX PEe3y/bTaToB;
BNajeTb Crnocobamy CaMOMNPOBEPKM, CAaMOKOHTPONS  npouecca U
pe3ynbTaTa peLleHns MaTeMaTUUYecKoii 3a1auu;

NpeABUAETb TPYAHOCTU, KOTOPbIE MOFYT BO3HUKHYTb NPV PeLUeHUN
3a/layn, BHOCWUTb KOPPEKTMBbI B [AeATENbHOCTb Ha OCHOBE HOBbIX
06CTOATENLCTB, AaHHbIX, HalIeHHbIX OLUNOOK, BbISBNEHHbIX TPYAHOCTEIN;



e OLEHMBATb COOTBETCTBME pe3y/nbTaTa LEAM W YCNOBUAM, OOGBSCHATH
MPUYMHBI [OCTVMXKEHUS MMM HE[OCTUMXKEHUS Pe3y/bTaToB [AeATENbHOCTH,
HaX0AMTb OLUMOKY, AaBaTb OLEHKY NPYOOPETEHHOMY OMbITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepvpoBaTb MNOHATUAMM: TOYKa, NPsAMast, NI0CKOCTb.

[MPUMEHATb aKCMOMbI CTEPEOMETPUN W CNEeACTBUA U3 HUX MNPU peLleHnm
reoMeTprYecKmnx 3asau.

OnepvpoBaTb MNOHATUAMU: NapaIeIbHOCTb U NePrneHANKYNAPHOCTL NPSMbIX
W NJIOCKOCTEN.

KnaccmgpuumpoBaTe B3aMMHOE pPacrosfioXXeHre NpPsMbIX W MIOCKOCTEN B
MPOCTPAHCTBE.

OnepupoBaTb MOHATMSAMW: [ABYrpaHHbIA Yron, rpaHn [BYrpaHHOro Yrna,
pebpo [ABYrpaHHOrO yrna; NMHENHbIN yron ABYrpaHHOrO yrna; rpagycHas mepa
[BYrPaHHOrO yrna.

OnepupoBaTb MOHATUAMW: MHOTFOrPaHHWK, BbIMYK/bIA W HEBbIMYK/bINA
MHOrOrpaHHUK, 3/IeMeHTbl MHOTOrpaHHMKa, NPaBu/ibHbIA MHOTOrPaHHUK.

PacnosHaBaTb OCHOBHble BWAbl MHOrOrpaHHWKOB (NuUpamuaa; npusma,
NPSAMOYro/ibHbIV Napannenenunes, Kyo).

KnaccmgpuumpoBaTb  MHOrorpaHHUKW,  BblGMpas  OCHOBaHUS  AJ1S
Knaccugukaumm  (BbIMyK/ble U HEBbIMYK/Ible MHOrOrpaHHWKW; nNpaBW/bHble
MHOrOrpaHHUKY; NpsMble Y HaKMOHHbIE MPU3MbI, Napannenennunepl).

OnepupoBaTb MNOHATUAMM: CeKyLLast NIOCKOCTb, CEYEHNEe MHOTOrpaHHMUKOB.

OGBACHATL MPUHLMMBI MOCTPOEHUS CEYEHWIA, UCNOb3YS METOZ, CNeA0B.

CTpouTb CeYeHUs MHOrOrpaHHUKOB  METOAOM  CNefoB,  BbIMOSHATb
(BbIHOCHbIE) MNOCKME YEPTEXMN M3 PUCYHKOB MPOCTbIX OOBLEMHbLIX (Uryp: BUA
CBepxy, COOKyY, CHU3Y.

Pellatb 38724 Ha HaX0XXAeHWe reOMeTPUYECKUX BENIMYMH MO obpasLamM nuim
airopuT™MaMm, MPUMEHSAS W3BECTHble aHa/IMTUYECKMe MEeTOAbl MNPV PeLleHum
CTaHAAPTHbLIX MaTemMaTMyecKMX 3afay Ha BblUMCNEHWE PaCCTOSHUIA MeXay ABYMS
TOYKaMu, OT TOYKA [0 NPAMOM, OT TOYKM [0 TJIOCKOCTH,  MeXay
CKpPeLUMBAIOLLMMUCA MPAMbIMMU.

Pellatb 3afa4m Ha HaX0XXAeHWe reOMeTPUYECKUX BENMYMH MO obpasLam unm
airopuT™MaMm, MPUMEHSAS W3BECTHble aHa/IMTUYECKMe MEeTOAbl MNPV PeLleHum
CTaHZapTHbIX  MaTeMATMYeCKMX 3afady Ha  BblUMCNEHVME  YI/I0B  MeXAy
CKpeLMBaLLMMNCA  NPAMbIMKW,  MeXZy NpPsAMOA W MJIOCKOCTbIO,  MeXay
MNOCKOCTAMU, ABYrPaHHbIX YI/0B.



Bbluncnate 06bEMbI M NAOLLAAM MOBEPXHOCTEN MHOIOrpaHHUKOB (Npu3ma,
nMpamuga) C  NpUMEHeHNeM (OPMYN; BbIYMCASATb  COOTHOLUEHWUS  MEXAY
naowWagsmMy NoBepxHocTen, 06bEMaMmn NOJ06HbLIX MHOTOrPaHHMKOB.

OnepupoBaTb MOHATUAMW: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
M10CKOCTb CUMMETPUM; LIEHTP, OCb M NJIOCKOCTb CUMMETPUU (UTYPbI.

3BnekaTb, MNpeobpas3oBbiBaTb W MHTEPNPETMPOBATb  MH(OPMaLMIO O
MPOCTPAHCTBEHHbIX FEOMETPUYECKMX (hUrypax, NPeACTaB/eHHYH Ha YepTeXkax U
PUCYHKaX.

MpUMEHATb FeomeTpuyeckne (akTbl A5 PELUEHNS CTePeoMETPUYECKUX
3aiay, npegnonaratomx HECKOMbKO LIAroB PeLLeHns, eciv yCnoBumst NPUMeHeHUs
3afjaHbl B IBHOM hopme.

MpVMeHATb  MpOCTeilne NporpamMMHble  CpeacTBa U 3/1EKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPY PELLEHUN CTEPEOMETPUYECKMX 3aay.

MpvBOAMTL MNPUMEPbI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B Npupode U
YXM3HW, pacrno3HaBaTb NPOSIB/IEHNE 3aKOHOB FrEOMETPUM B UCKYCCTBE.

MpVMeHSATb NOMYYeHHbIE 3HAHWA Ha MPaKTUKE: aHaIM3MPOBaTb peasibHble
CATYaUMM W MNPUMEHSATb M3YYeHHble MOHATUA B MPOLECCe MOWCKA PELLEHNS
mMaTemaTuyeckn ChopMynMpOBaHHOW MNpPO6MEMbl, MOAENMPOBaTb  peasibHble
CUTYaUun Ha $A3blke TreOMETPUKU, WCCNefoBaTb MOCTPOEHHblIE MOAenn C
CNOMb30BaHNEM reOMETPUYECKMX MOHATUIA U TeOpeM, annapaTa anredpbl; pewarsb
MPaKTUYeCKMe 3aa4n, CBA3aHHbIE C HAXOXAEHNEM FeOMETPUYECKNX BEMINYUMH.

11 KJIACC

OnepupoBaTb MOHATUAMM: LUIMHAPUYECKAA MOBEPXHOCTb, 06pasytoLme
UMIMHAPUYECKON — MOBEPXHOCTW;  LUWMHAP,  KOHWYEeCcKas  MOBEPXHOCTb,
06pasytoLe KOHUYECKO NOBEPXHOCTU, KOHYC; ChepryecKas NOBEPXHOCTb.

PacnosHasaTtb Tena BpalleHus (UnunMHAp, KOHYC, cdepa 1 wap).

OO6BACHATL CNOCOObLI NOSTYYEHWUS Te/ BPaLLEHWS.

KnaccnguumpoBaTb B3aMMHOE pacrnonoxXeHue cqepbl U NI0CKOCTH.

OnepupoBaTb MOHATMSMW: LLIAPOBOM CErMeHT, OCHOBaHMe CErMeHTa, BbiCOTa
CErMeHTa; LUapOBOW C/I0i, OCHOBaHME LLIAPOBOro C/os, BbiCOTa LUAPOBOr0 C/OS;
LLIAPOBOW CEKTOP.

Bblumcnsate  00bEMbI M MAOW@AM  MOBEPXHOCTEW  Ten  BpaleHus,
reOMEeTPUYECKNX TeN C NPUMEHEHMEM (hopMYI.

OnepupoBaTb MOHATUAMW: MHOFOrpaHHWK, BMUCaHHbLIA B cepy W
OMUCaHHbIA OKOMO cdepbl; cdepa, BNUCaHHas B MHOFOrpaHHUK WX Teno
BpaLleHus.

BbluncnaTb COOTHOLLIEHUA MeXAY MnowaisaMn noBepxXHOCTed U 06bEMaMK
NoAo6HbIX Ten.



N306paxaTb M3yyaeMble (Urypbl OT PYKM M C NPUMEHEHMEM MPOCTbIX
YePTEXKHBIX NMHCTPYMEHTOB.

BbINONHATH (BbIHOCHbIE) MIOCKNE YEPTEXM 3 PUCYHKOB MPOCTbIX 06BEMHbIX
duryp: Bua cBepxy, CO60KY, CHI3Y; CTPOUTb CEYEHMS TeN BPaLLeHMS.

N3BnekaTb, WHTEPNPeTNPOBaTb W NPeobpas3oBbiBaTb MHGOPMALMIO O
NPOCTPAHCTBEHHbIX FEOMETPUYECKMX (IUrypax, NPeACTaBNeHHYH0 Ha YepTeXax W
PUCYHKaX.

OnepupoBaTh MNOHATMEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL  [EACTBMS  CNOXEHMS| BEKTOPOB, BblUATAHUA BEKTOPOB U
YMHOXEHMS BEKTOPA Ha YMC/O, 0OBbSCHSATb, KAKUMM CBOCTBaMM OHM 06/13Aat0T.

MpUMeHsTb NPaBWIo Napannenenuneaa.

OneprpoBaTh NOHATUAMU: AEKAPTOBbLI KOOPAMHATLI B MPOCTPAHCTBE, BEKTOP,
MO/y/Nb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATbI BEKTOpa, Yron Mexay
BEKTOpPaMU, CKaNsipHOe Npov3BefieHne BEKTOPOB, KOMIMHeapHble U KOMMaHapHble
BEKTOPbI.

HaxoauTb cyMMy BEKTOPOB 1 NPOU3BEIEHWNE BEKTOPA Ha YMC/O0, Yron Mexay
BEKTOpaMW, CKanspHoe MpoW3BefeHNe, packnaiplBaTb BEKTOp MO  [BYM
HEKO/I/IMHeapHbIM BEKTOpPaM.

3a/1aBaTh NI0CKOCTb YPaBHEHNEM B 1eKapTOBOI CUCTEME KOOPAMHAT.

MpUMEHSITb  TeOMETPUYECKME (aKTbl ANS PeLleHNst CTepeoMeTPUYECKUX
3a/]a4, NpeanonararoLLMX HeCKO/bKO LLIAroB PELLEHNs!, C/IN YCOBUS NMPUMEHEHNS
3a/laHbl B IBHO (hopMe.

PelaTb NpoCTeiLLNe TeoOMeTPUYEcKmne 3afaun Ha MpUMeHeHWe BEKTOPHO-
KOOPAMHATHOrO MeTofa.

PellaTb 3ajaus Ha [l0Ka3aTeNlbCTBO MaTEMATUYECKUX OTHOLLEHUIA U
HaX0X/IeHNe reOMeTPUYECKMX BENMUMH N0 06pasLam UK anroputmam, NpUMeHss
N3BECTHble METOAbI NPY PELLEHUI CTaHAAPTHbLIX MaTeMaTUYeCKUX 3aaau.

MpUMeHATL  MpoCTeliluMe  NPOrpaMMHbIE  CPeACcTBA M 3/1IEKTPOHHO-
KOMMYHMWKALMOHHbIE CUCTEMbI NPU PELLIEHNN CTEPEOMETPUYECKMX 3aaau.

MpnBOAMTL NPUMEPbI MaTeMaTMYECKMX 3aKOHOMEPHOCTel B Mpupoge W
XKWU3HW, pacno3HaBaTb NPOsiIB/IEHNE 3aKOHOB FeOMETPUU B NCKYCCTBE.

MPUMEHATL NOMYYEHHble 3HaHWS Ha MPaKTUKE: aHa/M3upoBaTh peasibHble
CUTyaUUn W MNPUMEHSITb W3YUeHHble TMOHATUS B MNPOLECCe MOMCKA PELLeHMs
MaTeMaTuyeckn CchopMynMpoBaHHOW NpPoGMeMbl, MOAENNPOBATb  pPeasibHble
CUTyaUuun Ha A3blke TeoMeTpUW, UccnefoBaTb MOCTPOEHHblE MOAEMMN C
CMO/b30BaHMEM FeOMETPUYECKUX MOHATUIA U TeopeM, annapaTta anre6pbl; pewaTb
NpaKTUYecKue 3aaaun, CBA3aHHbIe C HAXOXAEHNEM FeOMETPUYECKMX BENUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 BBefieHVe B CTEpEOMETPUID 10
5 MpsAMbIe 1 NIOCKOCTM B NMPOCTPaHCTBE. 12 1
MapannensHOCTb NPSAMBIX U MI0CKOCTEN
3 MepneHANKYNAPHOCTL NPAMBIX U 12
NI0CKOCTeN
4 YT bl MeXay NpPAMbIMA 1 NJIOCKOCTAMMN 10 1
5 MHororpaHHuKum 11 1
6 O6bEMbI MHOrOrpaHHUKOB 9 1
7 [oBTOpeHME: CeYeHUs, PacCTOAHNA N YT bl 4 1
OBLUEE KOJIMYECTBO YACOB 10 NPOIrrPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OCHOBHbI€e MOHATUA CTEPEOMETPUN: TOYUKA,
npsMas, NI0CKOCTb, MPOCTPAHCTBO.
MpaBuna N306paXkeHNs Ha PUCYHKaX:
1300paXKeHNS NNOCKOCTEN, Napasine/bHbIX
NPAMbIX (OTPe3KOB), CepeiMHbl 0Tpe3Ka

MoHATUA: NepeceKatoLLMecsa NIOCKOCTH,
nepecekaroLmeca npamaa n nNjioCKOCTb

MoHATKA: NepeceKaroLLMecs NI0CKOCTH,
nepecekaromneca npamaa n naoCKoCTb

3HaKOMCTBO C MHOrOrpaHHMKamu,
N306paXkeHrie MHOrOrpaHHMKOB Ha
PUCYHKaX, Ha MPOEKLMOHHBIX YepTexax

HauanbHble cBefjeHNs 0 Ky6e 1 nupammae,
X pa3BEPTKM U Mogenn. CeueHus
MHOTOrpaHHNKOB

HauanbHble cBeieHNs 0 Ky6e 1 nupamue,
X Pa3BEPTKM U Moaenu. CeueHns
MHOTOrpaHHVKOB

[MoHATME 06 aKCMOMATUUYECKOM

MOCTPOEHUN CTEPEOMETPUN. aKCNOMbI
CTepeoMeTpuin n cneacTtena U3 HMUX




MNoHATUE 06 aKCMOMATMYECKOM

8 MOCTPOEHMIN CTEPEOMETPUN: aKCUOMBI
CTepeoMeTPUM 1 CNeACTBUA U3 HUX
MoHsATUE 06 aKCMOMAaTUYECKOM

9 MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI
CTepeoMeTpumn 1 CNeACTBUSA N3 HUX
MoHATHE 06 aKCMOMATUYECKOM

10 MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI
CTepeoMeTpuUmn 1 CNeACTBUS N3 HUX
B3anmHoe pacrnofnioxkeHune npsambix B

1 MPOCTPaHCTBE: MepeceKkaroLmecs,
napasinenbHble U CKpeLyuBatoLLmecs
npsMble
MapannensHOCTb NPSAMBIX U MI0CKOCTEN B

12 MPOCTPaHCTBE: Napasife/nbHble I'IpFII\./IIbIe B
MPOCTPaHCTBe; Napan/ienlbHOCTb TPEX
NPAMbIX
MapannensHOCTb NPSAMBIX U MI0CKOCTEN B

13 npocTpaHcTee: MapannensHOCTb NPAMON K
MI0OCKOCTYU

14 YT Nbl C COHanpaB/ieHHbIMU CTOPOHAMU

15 Yron mexay npsambIMn B NPOCTPaHCTBE

16 Yron mexay npsaMbIMU B NPOCTPaHCTBE

17 MapannensHOCTb NIOCKOCTEN:
napasinenbHble NI0CKOCTH

18 CsoiicTBa napannenbHbIX MNNOCKOCTEN

19 MpocTeLune NPOCTPaHCTBEHHbIE (hUTYpbl

Ha NJI0CKOCTW: TeTpasap, Kyo,




napannenennnen

20 MocTpoeHne ceveHnii

21 MocTpoeHne ceveHnii
KoHTponbHas paboTa rno teme "Tpsmble U

22 NJI0CKOCTM B NPOCTPaHCTBeE.
MapannienbHOCTb NPAMbIX U NIOCKOCTEN"
MepneHanKYNApHOCTb NPSMON Y

23 MIOCKOCTU: NepreHANKYNAPHbIE NPAMbIE B
MpOoCTpaHCTBe

24 Mpamble napaniensHble U
nepneHANKYNApHbIE K NIOCKOCTH

o5 [MpsAMble napasinenbHble U
nepneHanKyNAapHbIE K NIOCKOCTH

26 Mpu3HaK NnepneHAVKYNAPHOCTA NPAMON 1
NIOCKOCTYU

97 Mpu3HaK NepreHANKYNAPHOCTY NPSMOIA U
MI0OCKOCTYU

28 Teopema 0 NPSAMOIA NepreHANKYNSPHONR
NIOCKOCTYU

29 Teopema 0 NpAMOK NepreHANKYNSAPHOM
MI0CKOCTU

30 Teopema 0 NpAMON NeprneHANKYNAPHOM
MI0CKOCTU
MepneHANKYNAp N HaKNOHHbIE: PacCTosHUe

31 OT TOYKM [0 MI0CKOCTU, paccTosHue OT
MPAMON O N/IOCKOCTM

39 MepneHANKYNAp N HAKNOHHbIE: PacCTOsAHUe

OT TOYKWM A0 NIOCKOCTU, paCcCTOAHMNE OT




MPAMOK L0 NIOCKOCTM

MepneHANKYNSP U HAKNOHHbIE: PAacCTOsIHNE

33 OT TOYKW [10 N/IOCKOCTK, paccTofHue oT
MPAMOK L0 NIOCKOCTM
MepneHANKYNAP N HAKNOHHbIE: pacCTOsHUe

34 OT TOYKM [0 MIOCKOCTU, paccTosHKE OT
NPAMON O NIOCKOCTM

35 Yrnbl Ii MPOCTPAHCTBE: Yron Mexay
MPSIMOM U MIOCKOCTbIO

36 [BYrpaHHbIN yron, MMHENHbINA yron
[BYrpaHHOro yrna

37 [BYrpaHHbIi1 yron, NMMHENHbIR yron
[BYrpaHHoro yrna
MepneHANKYNAPHOCTb NIOCKOCTEN:

38 MPU3HaK NeprneHanKynsapHoCTU ABYX
NNOCKOCTel
MepneHAnKYNAPHOCTb NIOCKOCTEN:

39 NPU3HaK NepneHanKynsapHoCTU ABYX
MI0CKOCTel
MepneHANKYNAPHOCTb NIOCKOCTEN:

40 MPU3HaK NepneHanKyNsapHOCTU ABYX
MI0CKOCTel

41 Teopema 0 TPEX NepneHANKynapax

42 Teopema 0 TPéX nepneHANKynapax

43 Teopema 0 TPEX nepneHANKynapax
KoHTposnbHas paboTa no Temam

44 "MepneHAMKYNAPHOCTb NPAMbIX U

vy

naockocten" n "Yrnbl Mexay npsaMbiMu 1




naockoctamn'

45

46

47

MOHATME MHOTOrpaHHKKa, OCHOBHbIE
3M1EMEHTbI MHOTOrPaHHUKa, BbIMYK/ble U
HEBbINYK/ble MHOFOrPaHHMKW; pa3BépPTKa
MHOTOrpaHHMKa

Mpu3ma: n-yronbHas NpuaMa; rpaHn n
OCHOBaHWs MPU3MbI; NPSAMast U HaKMOHHas
MpU3Mbl; 60KOBasi 11 NoMHas MOBEPXHOCTb
MpU3Mbl

Mapannenenunes, NPSIMOYTONbHbIA
napannenenunes v ero cBoiicTea

48

Mupamuga: n-yronbHas nMpammaa, rpaHu u
OCHOBaHMWe Nupamuabl; 60KoBast 1 NosiHas
MOBEPXHOCTb NMPaMUAbl; NPaBubHas 1
yCeuéHHas nupammuaa

49

MpaBW/ibHbIE MHOTOrPaHHMKW: NOHATME
NpPaBWIbHONO0 MHOrOrpPaHHKKa; NpaBuIbHas
npv3Ma 1 nNpaBuibHas NMpaMnaa,;
npaBubHas TPEYroibHas nMpammuga n
npaBUbHbIN TeTpasap; Ky6

50

MpeacTaBneHne 0 NpaBUIbHbIX
MHOrorpaHHuKax: oKTasgp, AoAeKasap v
nKocasap.

51

CvMMeTpUS B MPOCTPAHCTBE: CUMMETPUS
OTHOCWTENbHO TOUKM, NPSMOIA, NNOCKOCTM.
ONeMeHTbI CUMMETPUM B NUpaMuaax,
napannenenuneaax, NpaBUbHbIX
MHOTOrpaHHMKax




BbluncneHne aneMeHToB MHOrorpaHHMKOB:

52 ) 1
pébpa, AvnaroHau, yribl
Mnowanb 60KOBOI NOBEPXHOCTM 1 NOMHOWA
53 MOBEPXHOCTU NPAMON NPU3MBbI, NoLWaLb 1
OCHOBaHWiA, Teopema 0 6OKOBOIA
MOBEPXHOCTU NPAMON NPU3MbI
Mnowaab 60KOBOI MOBEPXHOCTU 1
54 MOBEPXHOCTW NMpPaBW/IbHOM NMPaMuabl, 1
Teopema 0 noLaam 60KoBOM NOBEPXHOCTU
YCEYEHHOIN Nupamnbl
55 KoHTponbHas paboTa rno Teme 1
"MHororpaHHuKn"
56 MoHATNE 06 06BEME 1
57 O6bEM nrpaMubl 1
58 O6bEM Nupamuapl 1
59 O6bEM NrpaMubl 1
60 O6bEM Nupamuapl 1
61 O6BEM Npu3MmBbl 1
62 O61bEM NpU3MmBbl 1
63 O6BEM Npu3MmBbl 1
64 KoHTponbHas paboTa no teme "O6bEMBI 1
MHOrorpaHHuKoB"
[MoBTOpeHWe, 0606LLeHME crcTeMaTM3aL S
65 3HaHWiA. MNoCTPOEHME CeYeHniA B 1
MHOTOrpaHH1Ke
[MoBTOpeHWe, 0606LLeHMEe crcTeMaTm3aLms
66 3HaHWIA. BbluncneHne pacCTOSHUIM: MeXAY 1

ABYMSI TOUKaMM, OT TOYKM [0 NPSMOIA, OT




TOUKM [10 NAOCKOCTU, MEXAyY
CKPELLMBAIOLLMMICS MPAMbIMY

67 ATorosas KOHTpO/IbHas paboTa 1

MoBTOpeHve, 0606LLEHNE CUCTEMATU3ALMSA
3HaHWIA. BblumcneHune yrnos: Mexxay
68 CKpeLMBatoLLMMUCA NPAMbIMIA, MeXay 1
MPAMON 1 NNOCKOCTbIO, ABYrPaHHbIX
YIN0B, YIN0B MeXAy N0CKOCTAMU

OBLEE KOJIMYECTBO YACOB IO

NMPOIrPAMME 08
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