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HOSACHMTEJBHASA 3AIIACKA

PaGouas nporpamma yue6Horo kypca «['eomerpus» 6a30Boro YPOBHs uia obyuvaromuxcs 10 —11
Kaccos paspaGoraHa Ha ocHoBe DeepaTbHOTO FOCYJaPCTBEHHONO 00pa3oBaTe/IbHOTO CTAHAPTA CPEHETO
o61mero 06pa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBAHMH, MIPETBABNAEMBIX K MATEMATHYECKOMY
00pa3oBaHMIO, H TPaIHLMI POCCHICKOro obpasoeanud. Peanusaius nporpaMMe! o6ecrieunBaeT OBaieHHe
ICHOYEBLIMU KOMIICTCHIMAMH, COCTABJIAIOIMMH OCHOBY JUIA CAMODa3BUTHA M HEMPEPHLIBHOIO 06pa3oBaHus,
LENIOCTHOCTE OBIIEKYIBTYPHOrO, IMYHOCTHOTO M MO3HABATETHHOTO Pa3BUTHA IHYHOCTH O0YyYaIOIIUXCA.

IEJIA U3YYEHHS YYEEHOI'O KYPCA

BaxHocTe yueGHoro kypca reomerpum Ha YpOBHe cpenHero obmero obpasoBanus o6ycrnoBieHa
TMPAKTHYECKOH 3HAYUMOCTHIO METANPEAMETHBIX M MpPEAMETHRIX Pe3yNbTAaTOB oby4eHHs reoMeTpum B
HalpaB/ICHUH JTUYHOCTHOrO pa3BUTHs obydaromuxcs, GpopMHpoBaHus (GyHKIMOHAILHOM MAaTeMaTH4eCKOH
TPaMOTHOCTH, H3yY€HMs JpPYrHX y4eOHbIX nucuMmIMH. PasBuTHe y O6ydYalomMXcs NpaBHIBHBEIX
TPEACTAB/ICHHH O CYIIHOCTH H MPOHCXOXKACHHH T€OMETPHUECKHX aGCTpaKLuii, COOTHOLIEHHH peasIbHOTO H
MJICAILHOrO, XapakTepe OTPOKEHHS MATEMATHIECKOH HAyKOH SR/IEHHI H NPOLIECCOB PEAIBHOTO MHPa, MECTe
TEOMETPHH B CHCTEME HayK H POJIH MATeMaTHYECKOrO MOJICTHPOBAHHS B HAYYHOM MO3HAHMH M B TPaKTHKE
crocoGeTByeT (OPMHPOBAHHIO HAYYHOTO MHMPOBO33PEHHMS YYAlIMXCHA, & TaKke KAdecTB MEILICHHS,
HeOGXOMMEIX JUIS afalTalMK B COBPEMEHHOM 0GIIeCTEe.

T'eomeTpus sBiseTcs onHAM H3 Ga30BHIX MPEMETOB Ha YPOBHE CpeIHEro ofimero obpasoBanus, Tak
KaK 0becrieYMBaeT BO3MOXKHOCTD M3y4eHHs KaK JHCUMILTHH €CTECTBEHHO-HAYYHOM HalNparJIeHHOCTH, TaK H
TYMaHUTAapHOM.

Jloruyeckoe Mbimuienue, (opMmHpyeMoe NpH H3ydeHMM OOYYAIOMMAMMCA MOHSTHHHBIX OCHOB
TCOMETPUH U MOCTPOCHHH LIETIOYKH JIOTHYECKHX YTBEPHACHMI B XOI€ PElLICHMA MeOMETPHYCCKHX 3ajad,
YMCHHC BBIABHraTh M OINPOBEPraTh IMIIOTE3bl HEMOCPEICTBEHHO HCMONB3YIOTCA NPH pEllCHMH 3ajad
€CTECTBCHHO-HAY4YHOTO LIHKJIA, B YaCTHOCTH U3 Kypca (pH3HKH.

YMeHHe OpHEHTHpOBAaTECA B IPOCTPAHCTBE HMrpaeT CYHIECTBEHHYIO pONbh BO BCEX OBIAaCTAX
AEATENIbHOCTH YenoBeka. OpHeHTalHs YeoBeKa BO BDEMEHH U IPOCTPAHCTBE — HEOGXOMMOE YCIIOBHE €ro
COLMAIBHOro GbITH, hOpMa OTPaXKEHHS OKPYIKAIOLIETO MHPA, YCJIOBHE YCIIEIMHOrO MO3HAHMA M AKTHBHOTO
npeo6pa3oBaHus JeHCTBUTENbHOCTH. OnepHpoBaHHe MPOCTPAHCTBEHHBIMA 06pa3aMi 06beqHHAET pasHEIe
BHIBI y4eOHOW M TPYNOBOH NEATENBHOCTH, SBIAETCA OAHHM M3 NPO(GECCHOHANTBHO BaKHBIX KAYECTB,
TIO3TOMY aKTyalbHa 3ajJa4a (OpMHUpOBaHMA Y OOyYalOIIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHHA Kak
Pa3sHOBHAHOCTH OOpa3HOro MBIIUIEHHA — CYILIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPaKTHYECKOH
JEATENILHOCTH 110 MHOTHM HAIpaBICHUAM.

Iens ocBoenns mporpammbl yueGHoro kypca «[eomeTpus» Ha 6a30BoM ypoBHe OGydYeHHMs —
0o6weoGpa3oparelbHoe M OGLIEKYNBTYpHOE pa3BHTHE OOYHalONIHXCA depe3 OGecreYeHHe BO3MOXHOCTH
NpUOGPETEHHs H HCTIONB30BAHMSA CHCTEMATHYECKMX [€OMETPHYECKHX 3HAHMH M NeHCTBHI, CreLM(HIHBIX
TEOMETPHH, BO3MOXKHOCTH YCHEIIHOrO MpOAODKEHHS 00pa30oBaHMs 0 CIEHHATBHOCTAM, HE CBA3aHHBIM C
NPHKJIAJHBIM HCIO/IE30BAHUEM T€OMETPHH.

Iporpamma mo reomeTpun Ha Ga30BOM YpOBHE NpeaHa3Ha4YeHa LA 00ydalomUXC CPeAHEH MKOIBI,
HE HCINBITHIBABLIMX 3HAYMTE/IBHBIX 3aTPyAHEHHWH HA YpPOBHE OCHOBHOro ofmero obpazoBaHus. Taxum
o6pasoM, obyqarompecs Ha 6a30BOM YPOBHE JOJDKHEI OCBOHTE OGIIHE MaTeMaTHUECKHE YMEHHS, CBA3AHHbIC
co creuM}HKOi reoMeTpHH U HeoGXONMMBIE UIA JKH3HH B COBpPeMEHHOM obmecTBe. KpoMe 3TOro, oHH
HMEIOT BO3MOXHOCTb H3Y4HTh IeOMETpHIO Gonee rry6oko, eciy B JabHeHIIeM BOZHHKHET HEOOXOAUMOCTD
B F€OMETPHYECKHX 3HAHUAX B MPOYECCHOHAIBLHOMN AEATEILHOCTH.

HocTixKeHHe LeM OCBOEHMS NporpaMMbl OGECTIEYHBACTCA PELICHHMEM COOTBETCTBYIOMIMX 3a/ad.
IlpuopurerHbiMu 3aauyamMi ocBoeHus kypca «[eoMerpum» Ha 6asopoM ypoBHe B 10—11 Kmaccax
ABJAIOTCA:



e (QopMmupoBaHME NpeCTABIEHHS O T€OMETPHM KAK YaCTH MHPOBOM KyJIBTYPHl M OCO3HAHHE €&
B3aHMOCBA3H C OKPYXKAaIOIMM MHPOM;

¢ ¢opMHpOBaHHME TMIPEACTARIEHHA O MHOTOTPAHHHKAX M TejlaX BpalleHHA KaK O BaKHEHMIIHX
MaTeMaTHYECKHX MOJENAX, MO3BOJIIOMIMX OMHMCHIBATD H M3y4aTh pPa3HbIe ARJICHHA OKPYKAlOLIETO
MHpa,

e (opMHpOBaHME YMEHMS pAclO3HaBaTh HA YepTekax, MOJENAX M B peaJlbLHOM MHpe
MHOTOrPaHHMKH U TeJla BPallleHU

® OBJaJicHHE METONaMM PEIICHHA 3aJay Ha TOCTPOCHHA Ha H300pakeHHAX INMPOCTPaHCTBEHHBIX
¢uryp;

e ¢opMHUpOBaHHE YMEHHA ONEPHPOBAaTh OCHOBHBIMH INOHATHAMH O MHOTOTpaHHHKaX H Tejax
BpallCHHA ¥ MX OCHOBHBIMH CBOHCTBaMH;

¢ ORJI4JEHHE AINOPHTMaMH pelleHHs OCHOBHBIX THIIOB 3a7a4; (OpMHPOBAaHHE YMEHHSA IPOBOAHTH
HECJIOXKHBIE I0Ka3aTelIbHbIE PAacCY)KAEHUA B X0/l PEHICHHA CTEPEOMETPHYECKHX 3a/a4 U 3a1a4 C
TIPaKTHYECKUM COZIEpIKaHHEM;

¢ pa3BHTHE MHTE/UIEKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH 0oOydalommuxcs, MO3HABATENLHOM
aKTHBHOCTH, HCCJIEIOBATEIbCKHX YMEHUH, KPHTHYHOCTH MBIIICHHS,

e  (opMHpoBaHHe GYHKIHOHATBHOM IrPaMOTHOCTH, PEJIEBAHTHOH r€OMETPHH: YMEHHE PacliO3HABaTh
TIPOABIECHHUA TEOMETPHUECKHX TIOHATHIA, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX JKM3HEHHBIX
CHTyaUMAX M TNpH HM3yYeHWM MAPYTMX Y4YeGHBIX TpEIMETOB, INPOSBICHHA 3aBHCHMOCTEH H
3aKOHOMEPHOCTEH, (GOPMYITHpOBaTh MX Ha fA3BIKE I'€OMETPHH H CO3[aBaTh TeOMETpHYECKHE
MOJE/IM, NpPHMEHATh OCBOCHHBIM TIeOMETpHYECKMil amnmapar i pelleHWA IPaKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIIPETHPOBATh U OLICHUBATD MOTy4YEHHbIE PE3YIIbTATHI.

OTnMuMTENBbHOM 0COGEHHOCTHIO MPOrpaMMBI ABJIACTCA BKJIIOYEHHE B KypC CTEPEOMETPHH B Hauyale
ero M3yd4eHHd 3a4ay, PEllacMBIX Ha YPOBHE WHTYMTHBHOrO IO3HAHHA, M ONpENen&HHbIM 06pasoM
opraHu3oBaHHas paoTa Haj HMMH, YTO CIIOCOGCTBYIOT Da3BHTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOIrO
MBIILIEHHA, CTHMYJIMPYET MPOTEKAHME WHTYHTHBHEIX MPOLIECCOB, MOTHBHPYET K JAIbHEHIICMY H3yUCHHIO
npeAMeTa.

Mpeamourenne OTAAETCA HAIVIAAHO-KOHCTPYKTHBHOMY METOAY OOyYeHHs, TO €CThb TE€OpETHYECKHe
3HAHMS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MNpEIMETHO-NPAKTHYECKOH HesTenbHOCTH. Pa3ssurie
IPOCTPaHCTBEHHBIX TPEJICTABIEHHH y ydamuxcs B Kypce CTEPEOMETPMM MPOBOJMTCH 33 CHET PeLUCHHA
3a/1a4 Ha CO3JJaHHE IPOCTPAHCTBEHHBIX 00Pa30B M 3a1a4 Ha ONEpHPOBAHHC MPOCTPAHCTBEHHBIMH obpa3zamu.
Cosnande obpasa MPOBONMICA C ONOPOM Ha HAINIAAHOCTh, @ ONEPUpOBaHME O0pa’oM — B YCHOBHAX
OTBJICYEHHS! OT HATJISAHOCTH, MBICIEHHOIO M3MEHEHHS €70 HCXOIHOTO COACPKAHHA.

OCHOBHBIE coJiepKaTeNbHble uHMM Kypca «[eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKH»,
«ITpsAMBble H IIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «BeKTOpsl H KOOPAMHATEL B NIPOCTPAHCTRE).
DopMHpOBaHME JIOTHYECKHX YMEHHH pacrpe/iefiieTcs He TOJBKO MO COAEpKATeNBHBIM JIHHAAM, HO H IO
roziaM o6y4eHHs Ha ypOBHe CpeliHero obmiero o6pa3oBaHus.

Conepkanue 00pa3oBaHMs, COOTBETCTBYKOLeE NPEIMETHBIM pe3yabTaTaM OCBOSHHMI paboueit
TpOrpaMMBl, PacrpeieiSHHBIM Mo rogaM o6y4eHHA, CTPYKTypPHPOBHO TaKHM ob6pa3oM, uTOOBI OBIAJCHHE
reOMETPHYECKHMH MOHATHAMH M HABBIKAMH OCYINECTRISUIOCH TOC/E/IOBATENBHO M MOCTYMATENBHO, €
coBImoeHreM TIPHHIIMIIA MPEEeMCTBEHHOCTH, 9TOGbl HOBbIC 3HAHHA BKIIOYAIHCE B oburyio cHCTEMY
reOMETPHYECKHX MpeACTaBlieHHit ofyyaroummxcs, pacluMpis H yrmy6nas  e€, oOpasys NpodHBIC
MHO)XECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE

Ha u3yyeHHe reOMETpUH OTBOAMTCA 2 4Yaca B Hezemo B 10 kinacce U 1 yac B Heaemo B 11 kiacce,
BCero 3a JBa rojia o6ydenus - 102 y4yeGHBIX 4aca.



COJEPXKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsaMbie B NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIe NOHATUS cTepeoMeTpuH. Touka, IpsMas, IUIOCKOCTb, MpocTpaHCTBO. IloHATHE 06
aKCHOMATHYECKOM MOCTPOEHHH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH H CIIEACTBHA W3 HUX.

B3auMHOe pacnosokeHHe INPAMBIX B TPOCTPAaHCTBE: IEpeceKalolHecs, NapauielbHbe H
ckpelHBalomuecs npsmble. IlapannenbHOCTs NPAMBIX H IUIOCKOCTE# B IPOCTPAHCTBE: NapaUlelIbHBIE
MpAMBIC B IPOCTPAHCTBE; MapajLIeNIbHOCTD TPEX NMPAMEIX; NAPALIEIbHOCTD HPAMOH M IUTOCKOCTH. YTIIBI C
COHaNpaBJICHHLIMH CTOPOHaMH; YTOJI MEXIy NMpAMBIMH B MpocTpaHcTie. [lapajuiesieHOCTD IUIOCKOCTENH:
napajule/ibHEle [UIOCKOCTH; CBOMCTBA HapaUleNIbHBIX IUIOCKOCTeH. IIpocTefilive MPOCTpaHCTBEHHbIE
¢uUrypsl Ha INIOCKOCTH: TeTpa3Ap, Ky0, napajuieienuren; MoCTPOSHHE CEUEHHHH.

IleprieHAHKYIAPHOCTh TPSMOM M IUIOCKOCTH: MNEPNEHAMKYJAPHblE NpAMBIE B IIPOCTPAHCTBE,
IpAMEIE NapajUle/ibHbIe H MEPHEeHAMKYISpHbIe K IUIOCKOCTH, MPH3HAK NEPINCHAMKYJIAPHOCTH MPAMOH M
IUIOCKOCTH, TEOpEMa O MpAMOM NEpHEHIUKYJIAPHOH IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJI MEKAY
NpAMOM M IUIOCKOCTBIO;, JBYTPaHHBIH Yroj, JMHEHHbIH yron AByrpaHHoro yrna. Ilepmenaukynsp u
HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKH JO IUIOCKOCTH, pacCTOSHME OT MPAMOM JO IUIOCKOCTH, IMPOCKLIUS
¢Gurypel Ha IUIOCKOCTb. IlepneHAMKy/APHOCTh IUIOCKOCTEH: NpH3HAK MNePNeHIHKYIIPHOCTH IBYX
iockocteii. TeopeMa 0 TPEX NepreHIHKYIAPaX.

MHuororpaHHEKHE

ITonATHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHI MHOIOTPaHHHKA, BBITYKIBIE H HEBBITYKIIBIE
MHOrOTpaHHHKHM; pa3BEpPTKa MHOrorpaHHHKa. [Ipusma: n-yroibHas npu3Ma; rpaHd H OCHOBAHMS ITPH3MBI;
npaMas M HaKJIOHHas NpH3Mbl; GOKOBas M TNOJNHaid MNOBEPXHOCTb NpH3Mbl. Ilapannenenunen,
MpsAMOYTOJIbHBIA Mapajutesienunen W ero cBoiicrBa. [lupamupa: n-yronbHas NHpamMHaa, IpaHH H
OCHOBaHHE NUpaMUABl; GOKOBasA H MOJTHAA MOBEPXHOCTh MAPAMHBI; IIPaBH/IbHAA M YCEYEHHAA MUpaMHUa.
OneMeHTHI IpH3MBI M MUpaMubl. [IpaBHIbHbIE MHOTOTPaHHUKH: NIOHATHE NIPABHILHOIO MHOIOrpaHHHKA,
NpaBWIbHAS NPU3MA M NpaBWIbHAsS NHPaMKJA; NPaBUIIbHAs TPEYrojbHas NMUPaMUIAa M INPABUIIBHBIH
TeTpadap; Ky6. [IpeacramieHne O mpaBHIBHBIX MHOTOTPaHHHKAaX: OKTa’3[Ap, AOACKA3Ap M HMKOCAdIp.
CeueHHA NpU3MBI M TMPaMHbL.

CHMMETpHS B NMPOCTPAHCTBE. CHMMETPHSI OTHOCHTENIHO TOYKH, MPAMOH, TUIOCKOCTH. DJIEMEHTBI
CHMMETpPHH B TMpaMHaX, NapajUlelenunesax, MpaBIbHbIX MHOrOIrpaHHHKAX.

BEIYHCIIEHHE 3/I€MEHTOB MHOTOTPaHHHKOB: péGpa, amaroHand, yriel. Iltomame GokoBoH
TIOBEPXHOCTH H TIOJHOM MOBEPXHOCTH NpSMON MPH3MBI, IUIOMAJh OCHOBaHHH, Teopema O GokOBOH
TNOBEPXHOCTH MpsAMOH Npu3Mbl. [ltomans GOKOBOH TOBEPXHOCTH H TIOBEPXHOCTH IMpPaBHJIBHOH
IMpaMHABL, TEOpeMa O IUIOMAAH ycedéHHOM mnupamuipl. IloHaTHe o6 ob6méMe. O0BéM nHMpaMHUABL,
HPH3MBIL.

[Mono6Hele Tena B mpocTpaHCTBe. COOTHOIMIEHHA MEXAY ILIOWANAMH TIOBEPXHOCTEH, 06bEéMamMu
MOAOGHBIX Te.

11 KJIACC

Tesa Bpamenns

IlumuHapUdYeckas  MOBEPXHOCTb,  OOpasylollde  IMAIMHADHYECKOH  TOBEPXHOCTH,  OCh
LTHHAPHYEcKOi ToBepXHOCTH. 1[WiMHIp: ocHOBaHMA M GOKOBas MOBEPXHOCTh, Obpasylollias M OCb;
wiomaas 60koBOH U NMOJTHON MOBEPXHOCTH.

KoHHuYecKas OBEPXHOCTB, 06pasylolIHe KOHMYECKOH NOBEPXHOCTH, OCh M BEPIIHHA KOHHYECKOH
noeepxHocTH. KOHyc: OCHOBaHHE M BepliMHa, obpasyiomias H OCh; IUiomajb GokoBO# M IONHOH
TIOBEPXHOCTH. Y CeuSHHEIH KOHyc: 06pasyolye 1 BBICOTa; OCHOBaHHs M 60KkOBaA OBEPXHOCTD.




Cdepa 1 map: uentp, paauyc, AHaMeTp; IO, IOBEPXHOCTH cepnl. B3auMHoe pacnionioxenue
cephl M IIOCKOCTH; KacaTebHAA IUIOCKOCTE K chepe; mwiomans chepsl.

HzobpaskeHne Ten BpallleHMa Ha IIOCKOCTH. Pa3Bépria nMiMHApa M KOHyCa.

KoM6unaumu Ten BpalieHHs W MHOTOrpaHHHKOB. MHororpaHHHK, OMHCaHHEIH OKONO Cdephr;
cdepa, BIMCaHHas B MHOTOTPaHHHK, W TEJIO BpAaIICHHS.

Ilonarne 06 06BEMe. OCHOBHBIE CBOMCTBA OGBEMOB Tell. Teopema 06 o6BEMe MPAMOYTOIBLHOrO
hapaunenenunena u CneAcTBUA U3 He€. OGbEM ITHHADa, KOHyca. O6BEM Mapa M ILTOWAb cepel.

Iono6Heie Tena B mpoctpancTe. COOTHOMIEHHS MEXOy IUIOMANsSIMH IOBEPXHOCTEH, 0OBbEMaMu
MOAOOHBIX Tejl.

Ceyenns wwiMHApa (NapaieNbHO H TIEPNIEHAMKYNAPHO OCH), CEYECHHA KOHyca (mapauiebHoe
OCHOBAHHIO W MPOXOJAIIEE YePe3 BEPLIMHY), CEYEHHS LIapa.

BekTopnl H KOOPAHHATEI B IPOCTPAHCTBe

Bexrop Ha muockoctH M B npocTpaHcTBe. ClOXEHHE H BEIMMTaHHE BEKTOPOB. YMHOXXEHHE
BEKTOpa Ha 4YHMCIO. PasnokeHWe BekTOpa NO TPEM HEKOMILIAHAPHEIM BektopaMm. [Ipasuio
Hapajienenunena. Pemende 3amay, CBAZAHHBIX C HPHMEHEHHEM NpaBWI [AEHCTBHH C BEKTOpaMH.
Ilpamoyronehas crcrema koopauHaT B npoctpaHcTBe. Koopaunater Bexropa. IIpocreiimmme 3anaun B
Koop/MHaTax. Yroi Mexay BeKTopaMi. CKalspHOE IPOH3BENEHHE BEKTOPOB. BhruncneHue yrioe Mexmy
TIpAMBIMH H ILIOCKOCTAMH. KoOpiMHaTHO-BEKTOPHBII METO IpH pemeHHu TreOMETPHYECKHX 3a/1ay.




IIVIAHUPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ynbTaThl OCBOGHMA IporpaMmbl ydebHoro mpeaMera «MareMaTHka»
XapaKTepH3yIOTCA:

I'paxpanckoe BOCHHTAHHE:

c¢(OPMHPOBAHHOCTHIO TPaKAAHCKON MO3HLMH O0y4aloerocs Kak aKTHBHOIO M OTBETCTBEHHOTO
YleHa POCCHMCKOro OOIIECTBA, MpEACTABIEHHEM O MAaTEMAaTHYCCKHX OCHOBAX (YHKIMOHHMPOBAHHMS
PasTHUHBIX CTPYKTYP, SBJIECHHHA, IPOLEAYP IPaXAAHCKOro obiiecTsa (BHIGOPEI, OMPOCH M Mp.), yMEHHEM
B3aMMOJICHCTBOBATD C COLMATBHEIMM HHCTHTYTAMH B COOTBETCTBHH C HX QYHKLMAMH M HA3HaUCHHEM.

ITaTproTHYeCKOe BOCHIHTAHME:

C()OPMHPOBAHHOCTBIO POCCHHCKONW TpakNaHCKOM HICHTHMYHOCTH, YBaXKEHHA K TpOLUIOMY H
HACTOAIIEMY POCCHHCKOH MATEMAaTHKH, LEHHOCTHBIM OTHOLIGHHEM K JOCTIKEHHAM POCCHHCKHX
MATEMAaTHKOB H POCCHIHCKOH MATeMaTHYeCKOH LIKO/IbI, K HCIIONB30BAHMIO 3THX AOCTIDKEHHH B JPYTHX
HayKaX, TEXHOJIOTHAX, cpepax SKOHOMHKH.

JyXoBHO-HPAaBCTBEeHHOT0 BOCHHTAHHS:

OCO3HaHHEM JyXOBHBIX LIEHHOCTEH POCCHICKOro Hapopa; chOpMHPOBaHHOCTHIO HPaBCTBEHHOTO
CO3HAHHS, STHYECKOTO TOBEJEHHSA, CRA3AHHOTO C NPAKTHYECKHM NMPHMEHEHHEM NOCTIDKCHHH HAayKH
JEATENPHOCTBIO YYEHOT0; OCO3HAHHEM JIMYHOTO BKJIaJa B IOCTPOECHHE YCTOHYHBOTO Gynymero.

IcTeTAYECKOe BOCIHTAHNE: \

3CTETHUECKMM OTHONIEHHEM K MHPY, BKUIIOUAs 3CTETHKY MATEMaTHUYECKHX 3aKOHOMEPHOCTeH,
00BeKTOB, 3ajay, pELICHMH, pacCyXIeHHi; BOCIPHMMMYHBOCTBIO K MATEMATHYCCKHM aclieKTaM
Pa3IHYHBIX BUIOB HCKYCCTBA.

Du3nuecKoe BOCIHTAHHAE:

C(POPMHPOBAHHOCTBIO yMEHHs NPUMEHATH MATeMAaTHICCKHE 3HAHWI B MHTEpeCax 3A0POBOTO H
GezomacHoro o6pa3a JKHM3HH, OTBETCTBEHHOIO OTHOIICHHA K CBOEMY 3[OPOBBIO (310pOBOE MHTaHHE,
c6aNaHCHPOBAHHbIN peXUM 3aHATHH H OTABIXA, PEryispHas du3MUeckas aKTHBHOCTB); (PH3HYECKOrO
COBEPIIEHCTBOBAHHUA, IIPH 3aHATHAX CMOPTHBHO-03/[0POBHTENILHOM JEATENLHOCTBIO.

TpyaoBoe BoCHHTAHHE:

FOTOBHOCTHIO K TPYAY, OCO3HAHMEM LEHHOCTH TPYHOMIOOHA, HHTEPECOM K PasiMiHBIM chepam
Npo)eCCHOHANBHON IEATENIBHOCTH, CBA3AHHBIM C MATeMAaTHKOH H €€ TMPWIOXKEHUIMH, yMEHHEM
COBEpIIaTh OCO3HAHHBIA BIGOp OymymieH Mpod)eCCHH M PealH3OBEIBATE COGCTBEHHBIE JKH3HCHHBIE
IUIaHBI, TOTOBHOCTHIO H CMOCOOHOCTBIO K MATeMaTH4eCKOMY 06pa3oBaHMIO H €aMO00pa3’oBaHMIO Ha
NPOTAKEHHH BCEi JKH3HH; TOTOBHOCTHIO K AKTMBHOMY y4acTHIO B pelieHHH TNpaKTHYeCKHX 3a1ad
MaTeMaTHYeCKOH HarpaBlIeHHOCTH.

IK0JI0rAIecKoe BOCIHTARHE:

c)OPMHPOBAHHOCTBIO ~ IKOJIOTHYECKOH  KyJIBTYpBI, ~ TOHMMAHWEM BIIMAHHS  COLMAJIBHO-
SKOHOMHMYECKMX IPOLIECCOB Ha COCTOAHHE MPUPOIHOH COLMATBLHOMN Cpelibi, OCO3HAHHEM TII0OATBHOTO
XapaKTepa JKOJIOTMYECKHX Tpobiem; opueHTaIpeli Ha TPHMEHEHHWE MATeMATHYCCKHX 3HaHMH i
pellieHns 3amad B 06IacTH OKpyXarolledt cpe/ibl, IUIAHHPOBAHHA MOCTYTIKOB M OIIEHKH MX BO3MOXHBLIX
TOC/IEACTBHM 1Sl OKPY KAIOLIEe# cpebl.

IfennocTH HAY9HOr0 HO3HAHHS:

C)OpPMHPOBAHHOCTBIO MHPOBO33PEHHA, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO pa3BHTHA

HayKd M OOILIECTBEHHOW NPAKTHKH, MOHWMAHMEM MaTeMaTHYECKOH Haykd Kak Cephl 4eJI0BEYEeCKOM
JIeATELHOCTH, JTANoB €& PasBHTHA M 3HAYHMOCTH UL PasBUTHA IMBWIM3ALMH; OBJIAJCHUEM A3BIKOM
MATEMaTHKM M MaTeMaTHueckoM KynbTypod Kak CpEICTBOM TOSHAHMA MHpa; TOTOBHOCTBIO
OCYIIECTBIIATh MPOEKTHYIO H HCCIIEN0BATENECKYIO JEATeNHOCTh HHAMBHIYQIBHO H B FPyIIIE.




METAIIPEJIMETHBIE PE3YJIbTATHI

MeranpenMerHbie pe3ynbTaThl OCBOGHHMA MporpaMMel ydeGHoro mnpeamera «MareMaTHKa»
XapaKTEPU3YIOTCH OBJIaJICHHEM YHHMBEPCAILHBIMH MO3HAGAMENbHOIMU OeliCMEUAMY, YHUGEPCATLHHIMU
KOMMYHUKAMUGHOIMU O€UICMBUAMY, YHUBEPCATTLHBIMU DE2YIAMUSHHIMU OlICMEUAMU.

1) Vnusepcanvnvie nosnasamenvmusie Oeticmeus, obecnevugaiom (opmuposarnue b6azovix
KOZHUMUBHBIX NpOYeccos obyHalowuxca (0ceoeHue MemoO08 NO3HAHUL OKDYICAIOWe20 Mupa;
npumeHerue 02UNECKUX, UCCNIe008AMENbLCKUX onepayuii, ymenui pabomamy ¢ unghopmayueii).

Ba3oBbie Jornueckne geHcTBAN:

¢  BLIABIATH M XapaKTEPH30BaTh CYIECTBEHHbIE IPH3HAKA MaTEMAaTH4eCKHX OOBEKTOB, IIOHATHHA,
OTHOLICHHH MEXIY NOHATUAMH; (OPMY/IMPOBATH ONPEICICHHA IOHATHH, YCTaHABJIHMBAThH
CyLHeCTBEeHHbIH NPU3HAK KIacCH(UKALIMHM, OCHOBaHHA 11 0606IICHHA H CPABHEHHS, KDHTEPHH
IIPOBOAMMOTO aHAIH3a;

® BOCNIPHHMMAaTh, (OPMYJMpOBATE W MNpeoOpa3OBBIBATh CYXKACHHA: YTBEpAMTENbHbIE M
OTpHLIATENbHbIE, eITUHHYHbIE, YACTHBIE H OOILIHE; YCIOBHBIE,

¢ BLISBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H H NPOTHBOpEYHA B ¢akrax,
JAHHBIX, HaOMONEHMSX W YTBepXKACHMAX; INpeljararh KpHTEpHH JUls BBIABICHUA
3aKOHOMEPHOCTEH U NMPOTHBOPEYHH;

e JenaTh BHIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, AENYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOYEHHH, YMO3aKIIOYECHHH 110 aHANOTHH;

¢ TIPOBOJMTH CAMOCTOSTENLHO JOKA3aTENbCTBA MATEMAaTHUECCKMX YTBEPXKICHHH (TpAMBIC M OT
MPOTHBHOTO), BLICTPAMBAaTh AapryMEHTALMIO, NPUBOAMTH TPHMEPbl H KOHTPIIPUMEPEL
060CHOBEIBaTE COOCTBEHHBIE CYXK/CHHSA H BHIBOAHI,

e BeIGHpaTh Croco0 pemeHus yueOHOM 3aja4H (CpaBHHMBATh HECKOJNBKO BAPHAHTOB PELICHHS,
BHIGHpaTH HauGoJIee MIOMXOAAMMIA C yIETOM CAMOCTOATENEHO BIIENEHHBIX KPHTEPHEB).

Ba3oBLie HCCIENOBATEIbCKHE JeHCTBHE:

®  HCHONB30BAaTH BOTPOCHI KAK HCCNENOBATENBCKUN HHCTPYMEHT MO3HaHMs; (OopMyTHpOBaTH
BONpOCHl, (PMKCHPYIOLIHE MPOTHBOpEUHE, MpobleMy, YCTaHABIMBATE HCKOMOE H JaHHOE,
($OpMHpPOBATH THIIOTE3Y, ApryMEHTHPOBATH CBOIO MO3MIMIO, MHEHHE,

¢ IPOBOAWTE  CAMOCTOATENIBHO  CIUIAHMPOBAHHBIA  SKCICPHMEHT,  MCCIeAOBaHHE IO
YCTAHOBJIEHHIO 0COGEHHOCTeH MaTeMaTHUeckoro ofbexrta, SBJICHHS, MPOLECCa, BRIABICHHIO
3aBHCHMOCTE# MeXIy 00beKTaMH, ABJICHHAMH, IIPOLIECCAMH;

e  CaMOCTOATENBHO (OpMY/IHpOBaTh OGOGIIEHMA M BHIBOAB NO PE3YJBTATAM IPOBENEHHOIO
HaOMOIeHH!s, UCCIIEIOBAHHNA, OLICHHBATh JOCTOBEPHOCTH IMONy4YEHHBIX PE3yNIbTAaTOB, BEIBOJIOB
U 06001mEeHwif;

¢  IIPOrHO3MPOBATh BO3MOXKHOE PasBHTHE MPOLIECCA, A TAKKE BBIABHIaTh MPEATIONONKEHHA O €ro
Pa3BHTHH B HOBBIX YCIIOBHAX.

Pa6oTa c anpopmMannei:

e BBLIARIATH AepUUMTH MHGOpMALMM, AAHHBEIX, HEOOXONMMMBIX JJIA OTBETa Ha BOMPOC W WA
pelLIeHH 3a1a4H;

e BeiGHpaTh HMHGOPMALMIO M3  HCTOYHHMKOB  pa3NIMYHBIX  THIIOB,  AHAIHM3HPOBATE,
CHCTEMAaTH3HpOBaTh M HMHTEPNPETAPOBaTh MH(OPMALMIO pa3NMYHBIX BHJAOB H ¢dopm
TIpe/ICTABJICHHS; '

®  CTPYKTYpHpOBaTh HHGOPMALMIO, MPEACTARIATE €€ B PasIMYHBIX ¢popmax, HITIOCTPHPOBATH
rpagudeckHy;

e  OLEHHMBaTh HAAEKHOCTH HHPOPMALMH 0 CAMOCTOATENLHO CHOPMYTHPOBAHHBIM KPHTEPUIM.

2) Vuusepcanvnvie KOMMYHUKAMUGHbIE OeUucmeus, obecnevusaiom CQHOPMUPOEAHHOCMb
COYUANLHBIX HABLIKOG 0OYNAIOWUXCA.

O6menne:



BOCIIPUHUMATh M (OPMYIIHPOBaTh CYXICHHA B COOTBETCTBMH C YCJIOBHAMH M LECIAMH
00IeHnd; ACHO, TOYHO, IPAMOTHO BBIP&XKATh CBOIO TOYKY 3PCHHMA B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JABaTh MOACHEHMA IO XOOY pelLIeHHs 3aJjayd, KOMMEHTHPOBATb [MOMyYEHHBIH
pesynbTar;

B Xxofle OOCY)XNEHHs 3a1aBaTh BOIPOCHl MO CYIIECTBY 0OCY:KAaeMOH TeMBl, MpoGieMB,
peluaeMoi 3a/iayd, BHICKA3bIBATh MIEH, HalleJIeHHble HA TIOMCK PELIECHHUS; COMOCTAB/IATh CBOH
CYXIEHHA C CY)ICHHSMH JPYTHX YYACTHHKOB JHUaora, oOHapy>KMBaTh pa3iIMuHe M CXOJCTBO
MO3MIMIA; B KOPPEKTHOMH (opMme GopMyTHpOBaTh Pa3HOTIACHA, CBOH BO3PAXKEHHS,
MPEACTABJIATE Pe3yJAbTAThl pEIIECHHA 3aJauH, OSKCIEPHMEHTa, HCCIEOBAHHS, MPOEKTa,
CaMOCTOSTENIbHO BHIOMpaTh (OpMAT BBHICTYIUIGHMA ¢ Y4YE€TOM 3a1ay NpPEe3CHTAlMH M
ocobeHHOCTeM ayAUTOpHH.

CoTpyanndecTBo:

NOHMMATh H HCIOB30BaTh NMPEMMYIIECTBA KOMAHAHOW W HHIMBHIYyalbHOH paboThl NpH
pelleHMH YueOHBIX 3aay; NPUHUMATh LENb COBMECTHOH MEATENLHOCTH, ILUIAHHPOBATh
OpraHM3allHIO COBMECTHOM paGoTHI, pacnpedensTs BHAb paGoT, JOroBapHBaTeCi, OOCYXKAATH
MPOLIECC H pe3yJIbTaT paGoThl; 06061IaTE MHEHHA HECKOBKHX JIOZICH;

y4acTBOBaTh B TIpYImOBRIX ¢(opmax paGotbl (06CyxneHHs, OOMEH MHEHHMH, «MO3roBbie
IOTYPMBI» H HMHBIE); BHINONHATH CBOKO 4acTh pabOTHl H KOOPAMHHPOBaTb CBOM ACHCTBHA C
OPYTHMH 4WIEHaMHM KOMAHIBI;, OLCHHBATH KA4YeCTBO CBOEro BKjiaja B OOLIMH MPOAYKT MO
KPUTEpHAM, CHOPMYITHPOBAHHEIM Y4aCTHHKAMH B3aHMOIECHCTBUA.

3) Vuusepcanvuvie pezynamuensie Oeticmeus, obecnewusaiom HopMuposaHue CMHICI0BHIX
YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.
Camoopranm3anns:

COCTABJIATH IUIaH, AJITOPHTM PELICHHA 3a/1a4H, BRIOHpaTh C1Ioco6 pellieHus ¢ y4EToM
HMEIOLIMXCS PECYPCOB H COGCTBEHHBIX BO3MOXHOCTEH, apIryMEHTHPOBATh H KOPPEKTHPOBATD
BAPHAHTHI PELICHHUH C Y4ETOM HOBOH HHpOPMALMH.

CaMOKOHTPOJIB:

BJIQIETh HABBIKAMH IO3HABATENbHOM peqIEKCHH Kak OCO3HAHHS COBEpIIAeMBIX ACHCTBHH H
MBICIIMTEBHBIX MPOLIECCOB, MX pe3y/BTAaTOB;, BIaNeTh CrocoGaMH  CaMONPOBEPKH,
CaMOKOHTPOJIA TPOLIECCa U pe3yIbTaTa PellleHHs MaTeMaTHYeCKoH 3a1a4H;

OpEeBHAET TPYHAHOCTH, KOTODHIE MOIYT BOSHWKHYTH NpH PEeLICHHH 3a4a4H, BHOCHTbH
KOPPEKTHBEI B IEATE/ILHOCTh Ha OCHOBE HOBBIX OGCTOATENBCTB, NAHHBIX, HAHTICHHEIX OIIHGOK,
BBISBJIEHHBIX TPYAHOCTEMH;

OLIEHHMBaTh COOTBETCTBHE PE3yJILTATA LIENH M YCIOBHAM, OOBACHATL NMPHYHHBI JOCTHXECHHMA
WIH HEJOCTIDKEHHA pe3ylbTaToB MEATENbHOCTH, HAXONHTh OWMOKY, JaBaTh OLEHKY

PHOGPETEHHOMY OTIBITY.

MPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATHIMH: TOYKA, MPAMAas, IJIOCKOCTb.

TIpMMEHATH AKCHOMBI CTEPEOMETPHH H CIIEICTBHA M3 HHX IPH PEICHHH reOMETPHHECKHX 3a/1a1.

OnepupoBaTh MOHATHAMY: TTAPAVIENEHOCTb H MEPIEHANKYIISPHOCTD MPSAMBIX H TUIOCKOCTEH.

KnaccuduIMpOBaTs B3aMMHOE PACTIONOKEHHE NPAMEIX H IUTOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh OHATHAMH: JBYTPaHHbIH YroJl, FPaHH JBYTPAHHOTO yIia, peGpo ABYTpaHHOrO yriia;
JIMHEHHEIA Yroy ABYrpaHHOrO yIia; FpagycHad Mepa ABYTPaHHOIO yria.

OnepHpoBaTh MOHATHAMH: MHOFOTPAHHHK, BBITYKIbIH M HEBBITYKIbIH MHOTOrPaHHHK, S/I€MCHTEI
MHOrOrpaHHMKA, IIPaBHIbHBIH MHOIOrpaHHHK.



Pacrio3HaBaTh OCHOBHBIC€ BHIABI MHOTOIPaHHHKOB (MHpaMHza, TMpU3Ma, MPAMOYTOJIbHBIH
napauiesienumnes, Ky6).

KnaccudHIMpoBaTh MHOTOrpaHHHMKH, BBIOHpas OCHOBaHMA I KIACCHQHMKALMU (BBITYKJIbIE H
HEBBIMTYKJILIE MHOTOIPAHHHMKH; IpPaBWIbHbIE MHOTOIDAHHMKM; MNpAMBIE M HAKIOHHBIE IIPW3MEI,
napajuvieeMIenb).

OnepupoBaTh MOHATHAMM: CEKYIIas IIOCKOCTh, CEYEHHEe MHOTOTPAHHHKOB.

O6BACHATH IPHHUMITHI [IOCTPOEHHS CEYEHHH, HCTIONE3YS METOJI CIIEIOB.

CTpouTE CeYeHHA MHOrOIPaHHMKOB METOIOM CJIEJIOB, BRITIONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH
H3 PHCYHKOB IIPOCTBIX OOBbEMHBIX QHTYp: BHI CBEpXY, COOKY, CHH3Y.

Pemarp 3amauy¥ Ha HaxoXIeHHE TEOMETPHYECKHX BENHYMH 10 ofpa3suaM WM aJropHTMaM,
NIPUMEHAA H3BECTHHIC aHAJIMTHYECKME METOABI NIPH PEIlleHMH CTAaHIAPTHBIX MaTeMATHYeCKHMX 3aJay Ha
BBIYHCJICHHE PACCTOSHHH MEXIy JABYMS TOUYKAMHM, OT TOUKH IO IMPAMOM, OT TOUKH [0 TUIOCKOCTH, MEXIY
CKpPEIIHBAIOINMMHCS NMPAMBIMH.

Pemate 3amayd Ha HaXOXIEHHE TE€OMETPUYECKMX BEIMYMH MO o0pasliaM WIH airopuTMaM,
TIPUMEHAS] W3BECTHHIC aHAIMTHYECKHE METOMBI MPU pElleHHH CTAaHOapTHBIX MaTeMaTHYECKHMX 3adad Ha
BBIYMCIICHHE YTJIOB MEXHY CKPEIIHBAIOIMMMCA TNPAMBIMM, MEXAY NpPAMOH H IUIOCKOCTHIO, MEXIY
TUIOCKOCTAMH, ABYTPaHHBIX YTJIOB.

Boruucnste o6BEMBI M IUIOINAAM IIOBEPXHOCTEH MHOrOTPaHHHKOB (TIpM3Ma, NHMPaMHaa) C
npuMeHeHHeM (GOpMYJT; BBIYMCIIATL COOTHOIIEHHA MEXAYy IUIOMAAAMH TIOBEPXHOCTEH, OGBEMaMM
NOJOGHBIX MHOT'OTPaHHHKOB. '

OnepupoBaTh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCh M TUIOCKOCTh CHMMETPHH;
LEHTP, OCh U IUIOCKOCTh CHMMETPHH (UrypEL.

H3pnexatb, mpeoGpa3oBEIBATE M HHTEPHNPETHPOBATh HMHQOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKHX GHrypax, MPeACTABICHHYIO Ha YEPTEXAX M PHCYHKaX.

IIpuMeHsTh reoMeTpHYeckHe (GaKThl IS PELIEHHs CTEPEOMETPHYECKHX 3a/ad, TPe/INOJAraloIux
HECKOJILKO IIAroB pellieHHd, €CJIM YCIOBHSA PHMEHEHHS 3aJJaHbI B SBHOH (opMme.

IIpumensTs MpocTeiIiHe MPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKALUMOHHEIE CHCTEMBI
TIpH PELIEHHH CTEPEOMETPUYECKHX 3a/1ay.

IIpHBOAMTE MpHMeEpEI MaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHPOIE H SKH3HH, PaclO3HABATH
NIPOABJIEHHE 3aKOHOB FEOMETPUH B HCKYCCTBE.

IIpuMeHATD NOMydeHHbIE 3HAHMA Ha IIPAKTHKE: AHAIM3UPOBATH PEATTHHBIE CHTYAIMH H IPHMEHSATH
H3y4CHHBIC IOHATHA B MNPOLIECCE MOMCKA PEUICHHA MAaTeMaTHYeCKH CHOPMYIMPOBAHHOM MpobieMsl,
MOJICTIUPOBAaTh PCAIBHBIC CHTyalldM Ha H3bIKE TI€OMETDHM, HCCIICNOBAaTh INOCTPOEHHBIE MOJEIH C
HCTIONB30BAHHEM TICOMETPHYECKMX TOHATHH M TEOpeM, ammapaTa aureOpel; peliaTs NPaKTHICCKHE
3a/la4M, CBA3AaHHBIC C HAXOXKICHHEM FE€OMETPUYECKUX BEJIHYMH.

11 KJIACC

OrnepvpoBaTe NOHATHAMM: LWIHHADHYECKAA MOBEPXHOCTh, OOpasylollHe ITHHIPHUECKON
TIOBEPXHOCTH; LMJIMHAP; KOHMYECKasd MOBEPXHOCTh, OOpasyiolmme KOHHYECKOH MOBEPXHOCTH, KOHYC;
cepHyeckas MOBEPXHOCTS.

PacriosHaBath Tena BpaieHus (LWATHHAP, KOHYC, cdepa M map).

OGBACHATE CTIOCOGHI MOIYYEHHS TET BPAINECHHS.

KnaccudHIHpoBaTs B3aHMHOE pacrioyiokeHHe chephl M INIOCKOCTH.

OnepupoBaTh MOHATHAMH: LWIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BLICOTA CETMEHTa; IAapOBOi
CJIOHM, OCHOBaHKE MIAPOBOTO CJIOA, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beryuciate 06BEMBI M IUIOLIAAM IOBEPXHOCTEH Te BpAIlEHHsS, N€OMETPHYECKMX Tel C
NpUMEHEHHUEM GOPMYIL.

OnepupoBaTh MOHATHAMH: MHOTOIPaHHHK, BIHCAHHBIA B cepy H ONMMCAHHEIA OKOJNO COEpE;
ctepa, BIHCaHHAA B MHOTOIPAHHHK MJTH TEJIO BPAILCHHS.




BoIYMCIIATE COOTHOMIEHHA MEX Iy IUIOIAIAMHE MOBEPXHOCTEH H 06bEMaMH MOAOGHBIX Tell.

W306paxats uzydaeMbie GUTyphI OT PyKH M C PHMEHEHHEM TIPOCTHIX YEPTEHBIX HHCTPYMEHTOB.

BeInonHATE (BHIHOCHBIE) IIOCKHE YEPTEXKH H3 PHCYHKOB NPOCTBIX OGBEMHBIX QHTYp: BHI CBEPXY,
c60Ky, CHH3Y; CTPOMTh CEeYEHHs TeJl BPalICHHA.

Hsenekats, MHTEpHpeTMpOBaTh H NpeoGpa3OBBIBaTE WHGOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpHYeCKhX GHTypax, MPeACTABICHHYIO Ha YePTEXaX M PHCYHKAX.

OnepHpoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTEE.

BBINONHATL ACHCTBHA CIOXKEHHA BEKTOPOB, BHIYMTAHMS BEKTOPOB H YMHOMKEHHS BEKTOpa Ha
Y9UCITI0, OOBACHATH, KAKHMH CBOMCTBAMH OHM 00J1aJIaloT.

IpuMeHaTs NpaBuio napasienenunena.

OnepupoBaTh MOHATHAMM: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTODP, MOAYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOODAMHATHI BEKTOpa, Yrojl MeXAy BEKTOpaMH, CKaIAPHOE MNPOM3BEICHHE
BEKTOPOB, KOJUIHHEapHbIE M KOMILIAHAPHbIE BEKTOPBL.

Haxomute CyMMy BEKTOPOB M NpOM3BEJCHHME BEKTOpA HA YHCJIO, Yrojl MeEXAY BEKTODaMH,
CKaNApHOE MPOU3BEICHHE, PaCKJIafibIBATh BEKTOP O ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JEKAPTOBON CHCTEME KOOPAHHAT.

ITpuMenaTe reomeTpudeckue GakThl IS peHICHHS CTEPSOMETPHUESCKHX 3a71a4, MPEATIONAralomux
HECKOJIBKO IIaroB pellieH s, eClIH YCIIOBHA IIPUMEHEHHS 3a1aHbl B ABHOM (opMe.

Pemars npocreiilnye reoMeTpHdecKie 3a1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPAHHATHOTO METO/A.

Pemats 3a1a4i Ha JOKA3aTENBCTBO MATEMATHYECKHX OTHOIIEHHH M HaXOXKJIEHHE reOMETPHYECKHX
BEJIHYHH 10 obpa3liaM WIM alropuTMaM, IIPMMEHss HM3BECTHbI€ METOHBI IpH PelleHHH CTaHAApTHBIX
MaTeMaTHYECKHX 3a/1aY.

IIpuMmeHaTs MpoCTeiflnne MPOrpaMMHEIE CPEICTBa H 3JI€KTPOHHO-KOMMYHHMKAIIHOHHBIE CHCTEMBI
TIpH pelIeHHH CTePEeOMETPHUYECKHX 3a/1ay.

IIpuBOAMTH MpHMEpPHI MaTEMATHYECKHX 3aKOHOMEDHOCTeH B IPHPOJAC M JKH3HH, PACIO3HABAThH
HpOSBJIEHHE 3aKOHOB FEOMETPHH B HCKYCCTRE.

IIpyMEHATH MOTyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAJTH3HPOBATh PEAIbHBIC CHTYALMH M IIPUMEHSTH
M3y4YeHHbIE TIOHATHSA B IPOLIECCE TMOMCKA pEIIEHHS MaTreMaTHYeckKH CGHOpPMYIMPOBAHHOH MpobieMsl,
MOIEHPOBATh pealbHBle CHTYallMH HA $3BIKE TEOMETPHM, MCCIeJOBaTh IIOCTPOCHHBIE MOJEIM C
HCIIONIb30BAHMEM TEOMETPUYECKHX TMOHATHH H TeopeM, amnmapara anreOpel; pemlaTh MpaKTHYECKHe
3a]]a4H, CBA3aHHbIE C HAXOKJICHHEM P€OMETPHYECKHX BETHYHH.



TEMATHYECKOE INTAHUPOBAHHME

JaexTponnbie (HEPpPOBLIE)
ofpa3oBaTeibHbIE PeCYpCh
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YYEBHO-METOIUYECKOE OBECNIEYEHME OEPA3OBATEJLHOI'O IMPOLIECCA
OBS3ATEJILHBIE YYEEHBIE MATEPHAJTHI JJI1 YYEHHKA

Maremaruxa. I eometpus / Mepanak A.T'., Homuposckwii J1.A., Monskos B.M.; nox penakuueii
Hoponsckoro B.E, O6mectso ¢ OrpaHMYEHHOH OTBETCTBEHHOCTHIO M3 iaTebCkuii LEHTp
«BEHTAHA-TPA®y, AKIMOHEpHOE 06LIeCTBO «H3parenscreo «IIpocBemenues

Maremaruka. I'eomerpus, 11 xnace/ Mepanak A.T"., HomupoBckuii H.A., TTonoxckuii B.B., Sxnp
M.C.; non pepaxumeit ITomonsckoro B.E., O6mecTso ¢ orpaHHYenHo OTBETCTBEHHOCTEBIO
Hznarennckuii ueHTp «BEHTAHA-TPA®»; AxuponepHoe 06mecTBo «U3naTenscreo
«IIpocBewmenue»

Aranacan JI.C., Bytysos B.®., Kanomnes C.B. u ap. I'eomerpus (6a30BEIii u

yriaybneHnsi yposru). 10 —11 knacchr. - M. Ilpoceemenue, 2019

METOJAYECKHE MATEPHAJIBI AJISI YYATEJISL
3usb.I', Meiinep B.M., Baxanckuii A.IT. 3anaym no reomerpum o 7 — 11
Meroauueckoe nocobue x npeameTHOM MTHHEK y4e6HuKoB no reoMetpun JI. C. Atanacsm,

B.®.Byty30Ba, C.5.Kagomuesa u Ip. — M.: Ipoceeinenue, 2014

HAPPOBBIE OBPA3OBATEJBHBIE PECYPCEI M PECYPCHI CETH HHTEPHET
http://resh.edu.m/— Poccuiickad 31eKTpoHHas mKona

www. edu -"Poccuiickoe o6pasosanue” denepanbHLit noprain. http://www.school.edu.ru/
www.school.edu - "Poccuiickuit 06meo6pasoBaresHbL noprain".
www.school-collection.edu.ru/ Equnas komexims H(POBBIX

06pa3oBaTeNBHBIX PeCypcoB

HoxyMeHTaims, paGoure MaTepHasTbl IS yUMTeNs MATEMATHKH WWW.it-n.ru "CeTs TBOPYECKHX
yuHTEenei"

udposeie o6pasoBatensHrie pecypchl 3 EquHOM KOLTEKIAHA

LIOP http://school-collection.edu.ru/

Ortxperreiit 6anx EI'D 2023r: http://mathege.ru/or/ege/



