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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO ypOBHS IS
ooyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepallbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIApTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWW, TPEIBSIBIIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMUIO, W TPAAMIMN POCCUICKOrO 0O0pa30BaHMUS.
Peanm3amus mporpammbl oOecriedrBacT OBJIaICHNE KITIOYCBBIMUA KOMIIETCHITUSIMH,
COCTaBIISIIONIUMH  OCHOBY IS CaMOPAa3BUTHS W HEMPEPBIBHOTO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHS
JTUYHOCTH 00YJarOITHXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocth yueOHOro Kypca TreOMETpUHM Ha YPOBHE CPEJHEro OOIIero
oOpa3oBaHMsl OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METAlpeIMETHBIX U
MPEeIMETHBIX PE3yJNbTaTOB OOyYEHHs T€OMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuTHs oOOydarommxcsa, (HOpMUPOBAHHUS (PYHKIIMOHAIBHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YYCHHUS APYTUX y4eOHBIX AUCIUILINH. PasButue y oOydaromumxcs
IOPaBWIBHBIX MPEJICTaBICHUA O CYHUIHOCTH U HPOUCXOKJIECHUU T€OMETPUUYECKUX
abcTpakuui, COOTHOLIEHUU PEAIbHOTO W HJEAIbHOIO, XapaKTepe OTPaXKECHUs
MAaTEMATUYECKOM HAYKOM SBJIECHUM W TMPOLECCOB pPEAJTbHOIO MHPA, MECTE
TE€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJAEIMPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOI'O MHUPOBO33PEHUS
yyalmMxcs, a TakKe KAauecTB MBIIICHUs, HEOOXOAMMBIX JJisi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OgHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXKHOCTh M3YyUYEHHs Kak
JUCLMIUIMH €CTECTBEHHO-HAy4YHO!H HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIlNUIeHHE, (HOopMHpyeMOe NpU HM3YyYEHUH OOYy4YaroLUUMUCS
HNOHATUHHBIX OCHOB T€OMETPUU U MOCTPOCHUHU LIENOYKH JIOTHYECKUX YTBEPKACHUN
B XOJI€ DCIICHUS TeOMETPUYECKMX 3aJad, YMEHHE BBIJBUTaTh W OIMPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7ad eCTECTBEHHO-
HAY4YHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3HUKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O0OJAcCTSIX AeSITeNbHOCTH 4denoBeka. OpueHTalMs 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUHUAIBHOTO ObITHS, ¢opma
OTPaXEHUS OKPYXKAIOIIETO MHUpA, YCIOBHE YCIEIIHOTO TMO3HAHUS M aKTHUBHOTO
npeoOpazoBaHus  AeiicTBuTenbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00beIUHSAET pa3Hble BUJIbI YU€OHOM U TPYIOBOM JEATENBHOCTH,



SBJISICTCSI OAHUM W3 MPOGECCHOHATBHO BaXXHBIX KAa4yeCTB, MOATOMY aKTyalbHa
3amaya (opMupoBaHUS y OOYYAIONIMXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOMN JAEATETbHOCTH 110 MHOTUM HaIlpPaBJICHUSIM.

Ilens» ocBoeHms mporpamMmbl ydeOHOTO Kypca «['eomerpus» Ha 6a3oBoM
ypoBHE 00yueHus — 00I1Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOydaroruxcst  4yepe3  oOecrleueHHe  BO3MOXKHOCTH  NPUOOPETEHHS |
WCMOJIb30BAHUSI CHUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JCHUCTBUHU,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOJIOHKCHUS 00pa30oBaHUs
O CIIEUATLHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCIOJIb30BAHIUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAuY€HA IS
oOy4Jaronmxcsi CpelHed MIKOJIbl, HE MUCIBITHIBABIINX 3HAYUTEIILHBIX 3aTPYIHEHUN
Ha ypOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoM, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME€ MATEMaTUYECKUE YMEHUS, CBSI3aHHBIC
co crnenupuKod TEeOMETPUU U HEOoOXOJUMbIE JUIsl >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rJIyOOKO, €CIM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX
3HaHUAX B MPOGECCUOHAIBHOU JIESITEIHLHOCTH.

JlocTHKEHUE 1IeJIM OCBOCHUSI MPOrpaMMbl 00€CHEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [[puopuTeTHBIMU 3ajjayaMu OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBISIOTCS:

e (opMuUpOBaHUE TMPEJACTABICHUS O TEOMETPUM KaK dYacTH MHUPOBOMU

KYJBTYpPbI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX M TeJIaX BpPAICHUS
KaK O BaXXHEWIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJSIONIUX OINUCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA,;

e (opMupOBaHHE YMEHHMsS pacrlo3HaBaTh Ha dYepTekax, MOJEIAX U B
pealbHOM MHPE MHOTOTPAHHUMKH U TeJa BpallleHuUs,

e OBJIAJICHUE METOJIaMH PEUICHUs 3a/a4 Ha MOCTPOCHUSI Ha U300pax)eHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHUSMHU O
MHOT'OTPaHHHUKAX M TeJIaX BPAILICHHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJICHHE  QITOPUTMaMMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajiay;
dbopMHupoBaHHEe YMEHHA TPOBOJUTH  HECIOXHBIC  JOKa3aTeIIbHbBIE
paccyXI€HUsT B XOJE pPEILICHUS] CTEPEOMETPUUECKUX 3aJady M 3a7ay C
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEJUICKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIIMXCs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIIUICHUS;



e (dopmupoBanue HyHKIIMOHATHLHOW TPAMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE paclO3HaBaTh MPOSIBICHUS] T€OMETPUUYECKUX HOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEW B peajbHBIX XKU3HEHHBIX CUTyalUsX U MPU U3YUECHUU
Ipyrux  y4eOHBIX  MpPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEM, (POPMYIUPOBATh UX HA S3BIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBI TI'€OMETPUYECKUN
anmapar JULSL peneHus IIPaKTUKO-OPUEHTHPOBAHHBIX 3azad,
MHTEPIIPETUPOBATH U OLICHUBATH ITOJTYYEHHBIC PE3YIIbTATHI.

OTnUYUTENbHON OCOOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIIOUEHUE B KYPC
CTEPEOMETPUM B HAYaJle €ro W3y4YeHus 3a7ad, pelIacMbIX Ha YPOBHE
MHTYUTUBHOTO NIO3HAHMs, U ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUYECKOIO U MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYMTHBHBIX MPOLIECCOB, MOTHUBUPYET K
JNAJbHEUIIIEMY U3YyYEHHIO ITPEAMETA.

[Ipennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TCOPETUUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTBH IPEIMETHO-
MIPAKTUYECKON JEATEIIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4ammxcsi B Kypce CTEpEOMETPHUHM IPOBOAUTCSA 3a CYET pEIICHHMS 3aJad Ha
CO3JaHME  IMPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a ONEpUpPOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HAarJIsiJHOCTH, MBICIIEHHOTO U3MEHEHHUS €T0 UCXOIHOTO COJAEPKAHNUA.

OcHoBHBIE cojepxaTenbHble JIMHUKM Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMblie U IIIOCKOCTH B ITPOCTPAHCTBEY, «Teiia BpaleHus»,
«BeKTOpBI U KOOPIMHATHI B IMTPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COIEpPXKATEIbHBIM JIMHHUSIM, HO M 1O Trojam
00y4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3zoBaHusl.

Copepxanne 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboyeil mporpaMMbl, pacrpenenéHHbIM MO TrojaM OO0y4yeHus,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, YTOOBI OBJAJEHUE T'€OMETPUYECKUMHU
NOHATHSMHU Y HABBIKAMM OCYLIECTBIIUIOCH MOCJIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0ICHUEM TPUHIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOUAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN 00ydaroImuXcs, pacliupss U
yray6usist €€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Henelro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa roga oOydenust - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHoOBHBIE  TIOHATUS  cTepeomeTpuH. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anmHOEe pacnosiokeHHe NOpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesibHble M CKpeluBaromuecss npsaMmble. [lapamienbHOCT NPSAMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: NApPAUICIbHBIE NPSIMBIE B  IPOCTPAHCTBE;
[1apaJuIeIbHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTD NPSAMOU U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXKAYy IpsAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEU: MapajuleNIbHble  IUIOCKOCTH; CBOKCTBA
napajiedbHbIX IJIockocTe. IlpocTeiimne npocTpaHCTBEHHbIE (UIYpHl Ha
IUIOCKOCTH: TE€TPadap, KyO, napajuiesenunen; NoCTpPOCHUE CEUEHUH.

IleprieHIUKYJISAPHOCTD IPSIMOM U IIOCKOCTU: IEPIICHANKYJISIPHBIEC NIPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPSIMOM
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: Yrod MEXAy NPSMOU H
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHWHBIM yroja JABYTPAaHHOIO  yIUia.
IleprieHIMKYIJISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM A0  IUIOCKOCTH, MNpoeKuus  (Urypbl Ha  IJIOCKOCT.
[leprieHIMKYISPHOCTh  IJIOCKOCTEW: NPU3HAK  MNEPHNEHAUKYISIPHOCTH  JIBYX
rockocTer. Teopema o TpEX MEPHEHIUKYIISIpax.

MHoOrorpaHHuKH

IloHATHE MHOTOTrpaHHHKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHHKA, BBITYKIIBIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: N-yrosbHas
npu3Ma; TPaHU U OCHOBaHUS MPHU3MBbI; NpsMas U HaKJIOHHAs MPU3MbI, OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajulesienune]; U ero cpoiicTBa. [lmpammpma: N-yrojibHas nupamMuja, TpaHUd M
OCHOBaHHE MUPAMMJIbI; OOKOBAs U MOJIHASI MIOBEPXHOCTh MUPAMM/IbI; TPaBUIIbHAS U
yceu€HHass MNHUpaMuaa. OJEMEHTbl TMpu3Mbl W nupamuibl. [IpaBuiibHBIE
MHOT'OIPAHHMKH: MOHSATUE MPABWIBHOIO MHOIOTPaHHUKA; MPAaBUJIbHAS MPU3MaA U
NpaBWJIbHAS THUPAMUIA; TPABUJIBbHAS TPEYroyibHas NHUpaMUAa W IPABUIbHBIN
TeTpadp; KyO. IlpeacraBieHre O mNpaBWIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
noneka’ip v ukocadip. CeyeHust pu3Mbl U IAPAMUAIBI.

CummMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  DJEMEHThl CUMMETPUM B NUpamMugax, MNapajulesIeInIeax,
MIPaBUJIbHBIX MHOTOI'PaHHHKAX.



Boruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAaroHaad, YIJbl.
[Inomans OOKOBOM MOBEPXHOCTH M TIIOJHOM TOBEPXHOCTH MPSMOM INPU3MBI,
IUIOIIAJh OCHOBAaHMI, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOM HPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHON MHpPaMUIBbI,
TeopeMa O IUomanau yced€éHHo mnupamuabl. [lonstre o0 o00bEme. OO0BEM
OUPAMUJIBL, TPU3MBI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, O0BEMAaMU MOJOOHBIX TEN.

11 KITACC

Tesa Bpaienust

[Hununapuyeckas MMOBEPXHOCTb, oOpazyroriue HAJIMHIPUYECKOM
MOBEPXHOCTH, OCh MWIMHAPUYECKON TOBEepXHOCTH. [lunuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywlnas M OCh; IUIOHAAL OOKOBOM M TOJHOU
MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yromnue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOHN nmoBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh; IUIONIAJb OOKOBOM M TIOJIHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BbICOTa; OCHOBAaHUS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paaudyc, AUAMETP; IUIOMIA/b MOBEPXHOCTH CQEPHI.
B3anMHoe pacnionoxkenue chepsl U IIIOCKOCTH; KacaTesbHas IIOCKOCTh K cdepe;
IJI0IAIb CEpHl.

N3o0OpaxkeHue Ten BpalleHus: Ha MIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOuHauu ten BpallleHHs: ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdepnl; cdepa, BOHCaHHAsT B MHOTOTPAHHUK, WM TEJO
BpaIlCHUS.

[Tonstue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJILHOTO TMapajiiesienumnena u cieactBus u3 He€. OO0BEM UUIMHIpA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[TogoOubie Tema B mpocTpancTBe. COOTHOMICHHUS MEXIY IUIOMIAISIMH
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenust mwimHApa (MapajieIbHO W MEPHEHAUKYISIPHO OCH), CEUCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO U TPOXOJSIIee 4Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B pocTpaHcTBe. ClioKEHNE U BEIYMTaHUE BEKTOPOB.
YMHOXEHHE BEeKTopa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX  C
MIPUMEHCHUEM TNPABUJI JECUCTBUM C BeKTOpaMu. lIpsmoyronbHas cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekropa. IIpocreimme 3agaun B
KOOpAWHATaX. YToJl MexAy BekropaMmu. CKalsipHOE NPOU3BEIACHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METOJI IPH PEUICHUN TE€OMETPUYECKUX 3a]1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MIPOrpaMMbl Y4EeOHOro TMpenMeTa
«MaremaTHnka» XapaKkTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMU 00YUaIOIIETOoCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJI€HAa POCCUUCKOTO OOIIECTBa, NPEACTaBICHUEM O
MaTeMaTUYECKNX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHM,
npoleayp TpaxkIaHCKoro oomiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aUMOJICMCTBOBAaTh C COLUMUAIBHBIMA WMHCTUTYTAMU B COOTBETCTBHUM C UX
GYHKIHUSIMHA U Ha3HAYCHHUEM.

ITaTpuoTnyeckoe BoOCIMTAHKE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaKTaHCKON UACHTUYHOCTH, YBAKECHHUS K
MPOLIJIOMY U HACTOSIIEMY POCCHICKON MATEMATUKH, IEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO ATUX JOCTWKEHUW B JPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOTO HApoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JI€SITETbHOCTHIO
y4€HOT0; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYUBOTO OYIyIIIETO.

JcTeTn4ecKoe BOCIMTAHME:

3CTETUYECKUM OTHOLICHUEM K MHPY, BKJIIOYaAs 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnH, paccyXIeHnu;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHUS TPUMEHATh MaTeMaTUYECKUE 3HAHHUS B
HMHTEpecax 3JI0pOBOTO M 0e30macHoro odpasa KU3HH, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas Gu3ndecKas akTHBHOCTD); PU3NYECKOTO COBEPIIICHCTBOBAHUS,
[IPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON AEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
pazimuHbiM  chepaM  NMPodECCHOHANBHOM  JEATEbHOCTH,  CBSI3aHHBIM €
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAThb OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccun u pealn30BBIBAaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMaTHYECKOMY OOpa30BaHUIO U



caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYCCKUX 3a7a4 MaTeMaTHYECKON HAIIPaBICHHOCTH.

JK0JIOrHYeCKoe BOCIIUTAaHHE:

c(hOPMHUPOBAHHOCTHIO AIKOJOTUYECKON KYJIBTYPhl, TMOHUMAHUEM BIIUSHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB Ha COCTOSIHHE IPHPOIHOW M COIHATBHOU
Cpelbl, OCO3HAaHHEM TJIOOAJIBHOIO  XapakKTepa JAKOJOTHYCCKHUX  IpoOIIeM;
OpHCHTallUe Ha TPUMEHEHUE MATEMaTHYCCKUX 3HAHWUU ISl pEelieHUs 3aaad B
0o0JlacTH  OKpYyKalolel Cpenbl, IIAHUPOBAHHWS TIOCTYIIKOB U OICHKH UX
BO3MOYKHBIX TTOCIICJICTBUN JUISI OKPY>KAFOIICH CPeIbI.

IleHHOCTH HAYYHOTO TIO3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAYKM ©  OOIECTBEHHOW TMPAKTUKHA, TOHHUMAaHHEM
MaTeMaTHYeCKOW HayKh Kak chepbl YeTOBEYECKON eATEILHOCTH, JTaloB €&
Pa3BUTHUS M 3HAYMMOCTH JUIS Pa3BUTUS LMBUJIW3AIMN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOM KakK CpEJICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCIICIOBATEIBCKYIO IEATEIHLHOCTD
WHIWBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapaKTECPU3YIOTCS OBJIaJICHUEM YHUBEPCaIbHBIMU
NO3HABAMENbHBIMU  OClUCMBUAMU,  VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2yIAMUSHLIMU OeUCBUIMU.

1)  Vuueepcanvmuvie  noznaseamenvuvle  Oelicmeus, — 0Oecnevusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcsa (oceoenue
Memooo8  NO3HAHUA — OKPYJcarnujeco  Mupa,  npuMeHeHue  JOSUYECKUX,
ucciedo8amenbCcKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble JlornyecKkue 1eMCTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEeMAaTHUCCKHUX
OOBCKTOB, TMOHATHH, OTHOLICHUH MEXKIy IMOHATHAMH; (HOPMYJIUPOBAThH
ONpE/CIICHUS  TOHSTHH, YCTaHABIMBATh CYIICCTBECHHBIH  IPHU3HAK
Kiaccu(ukanyu, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPHUHHMATh, (OPMYJIUPOBATH W  IPEOOPA3OBBIBATL  CYXKICHHS:
YTBEPJIUTCIIbHBIC W OTPHUIATE/IbHBIC, CAWHWYHBIC, YacTHbIE M OOIIHE,
YCIIOBHEBIC;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npoTUBOpeYrs B (akTax, TaHHBIX, HAOIIOJACHHUAX U YTBEPIKICHUSX;
npejiaraTh KPUTEPUH JIJIs BBISBJICHUS 3aKOHOMEPHOCTEH U IIPOTHUBOPEUHIA;



e JIJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;

e TPOBOAWTH CaMOCTOSITEIIBHO JIOKa3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUH (TMPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelleHus ydeOHOW 3agauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIlEHUs, BBIOMpaTh HaumboJee MNOAXOIAUUMNH C Yy4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBble ucciaenoBarejabCcKue JeCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
(bopMynaMpoBaTh BONPOCHI, (UKCUPYIOLIME NPOTUBOpEUUE, MpodIEMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (OPMHpPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UITNIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTU4eCKOro
o0BeKTa, SIBJICHHS, TIPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJICHUSI, WCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHU;

e TMPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IpoIecca, a TaK)Ke BBIIBUTATH
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c undopmanmeii:

e BBIABISATH AeUIMTHI HHPOPMAIIMK, JAHHBIX, HEOOXOJIUMBIX JUIsl OTBETA
Ha BOTIPOC U JIJIsl PEIICHUS 3a/1a4u;

e BBIOMpaTh HWHPOpPMAIMIO W3  HCTOYHWKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUIOB ¥ JOPM TIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHNIO, IPENICTABIATh €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJ&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanivHblie  KOMMYHUKamugHble  Oelicmeus,  0becneuusarom

cPopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCHL.

OO0menne:

e BOCIHpUHUMATL U (OPMYIHPOBATH CYXKACHHS B COOTBETCTBUH C
YCIIOBUSIMHU M LIEJISIMUA OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO



TOYKY 3PEHHSI B YCTHBIX U NMUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO
XOJly pEIIeHUs 3a]]a4l, KOMMEHTHPOBATh MOJIYYeHHBINH PE3yIbTaT;

B X0J1€ 00CYKIEHUS 3aaBaTh BOIIPOCHI MO CYLIECTBY 00CYKIAEMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pELICHMs]; COMOCTaBISATh CBOM CYXIECHHS C CYXACHUSAMHU APYIHX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3inuvMe W CXOJICTBO IMO3MIIMHA; B
KOPPEKTHOU popme hopMyIHpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHMUS;
NPEACTABIATh  pPE3yJbTaThl  PEHIEHUs  3aJadd,  SKCIEPHUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHUS C Y4ETOM 3aJ1a4 MMPE3EHTAIIMA U OCOOEHHOCTEHN ay TuTOpHUHU.

CoTpyaHu4ecTBO:

3)

NOHMMATh W MCHOJIb30BaTh  NPEUMYLIECTBA  KOMAaHJIHOH U
WHIUBUYAIbHOM pabOThl IPU PEIIEHUH YYEOHBIX 3a/1ay; IPUHUMATh LETb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOMN
paboThl, pacrpenensaTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh IPOLECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B TPyNNOBBIX (hopMax paboThl (00CyxkaeHUsI, 0OOMEH MHEHHI,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEWCTBUS C JPYIMMH WICHaMU KOMaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOUIMU MPOAYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

Vuueepcanvnvie  pecynamuenvie  Oeticmesusl, obecneuusaiom

G opmuposarue cMviCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusamnus:

COCTABJIATH IJIaH, AJITOPUTM PEIICHHS 3aJ1aud, BRIOUPATh CIIOCO0 PEIICHHS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIBb:

BIAJCTh HAaBBIKAMU TI03HABATENbHOM pediekcuu Kak OCO3HAHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIPOBEPKH, CaMOKOHTpOJS Mpolecca W
pe3ysibTaTa pelieHuss MaTEMaTHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb NPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAWICHHBIX OIMHOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEIU M YCIOBHIM, OOBICHSITH
IIPUYMHBI JTOCTHKEHUSI WM HENOCTHXKEHHUS PE3YJIbTATOB JEIATEIbHOCTH,
HaxOJUTh OIUOKY, TaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, PSAMAst, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPU PELICHHH
r€OMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATHAMU: MMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSAMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBath B3auMHOE paCIOIOKEHUE MPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MNOHATUSIMH: ABYTPAHHBIM YroJl, TpaHH JBYIPAHHOIO YIJIA,
pedpo ABYTPaHHOTO yria; JUHEHHBIM Yroyl JIBYIpPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOTO YIJIA.

OnepupoBaTh MNOHATUSMHU: MHOTOTPAaHHUK, BBINYKJIBII W HEBBITYKIIbIN
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOTPAHHUKA, TPAaBUIIbHBIN MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TUpamMujaa; Mpu3Ma,
IpSIMOYTOJIbHBIN Mapasiienenunesn, Kyo).

KnaccupunupoBaTe  MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBAaHHUA  JJIs
kiaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE PU3MBbI, TapaJlIeIeIUIebl).

OnepupoBath MOHATUAMHU: CEKYILas MIIOCKOCTh, CECUEHHE MHOTOTPaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOCHUS CEYEHHM, UCTIONB3YSI METO/] CIIEOB.

Crpouts cedeHHs MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKHUX BEJIMYMH MO 00pa3uaM Win
aNropuT™MaM, NPHUMEHSS HW3BECTHbIE AHAIMTHYECKHUE METOJABl IPU PEIICHHUH
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYHMCICHUE PACCTOSIHUN MEXAY ABYMS
TOYKaMH, OT TOYKA JO TPsIMOM, OT TOYKM JIO0 IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarth 3a1aun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIMUMH MO o0pa3nam Wiu
aNropuTMaM, NPHUMEHSS W3BECTHbIE AHAIMTHUYECKHUE METOAbl IPU PEIICHHUH
CTaHAAPTHBIX MAaTEMaTUYECKMX 3aJad HA BBIYUCIEHHE YIJIOB  MEXAY
CKPEUIMBAIOIIMMHUCS MOPSIMBIMH, MEXIy HOpPsIMOM UM IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beruucnars 0o0bEMBI U TIJIOMIAM TOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpU3Ma,
nupaMuja) € TpUMEHEHHEeM (QOpMyJ; BBIUUCIATH COOTHOILEHUS MEX]IY
IIOUIa/IIMU TTOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh NOHATHSAMHU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEpTEXKaxX U
pUCYHKaXx.

[IpumensaTh reomeTpuyeckue (akThl [ PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEANOJaraloiuX HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS IPUMEHEHHS
3aJlaHbl B IBHOH (popMme.

[IpruMeHsATs mOpOCTEHIIME NPOTrPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a1ad.

IIpuBoAUTE NpPUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEM B IIPUPOLE H
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJydeHHBIE 3HAHUSA HA NPAKTHUKE: aHAIM3UPOBATH PEAIbHBIC
CUTyallun W TPUMEHATh W3YYCHHBIC IIOHATHS B IIPOLIECCE IOWCKA PELICHUS
MaTeMaTH4ecKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH pEalibHbIE
CUTyallUh Ha s3bIKE TIE€OMETPHUM, HCCIEA0BATH IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUI U TEOpPEM, almapara ajreopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKJAECHUEM I'€OMETPUYECKUX BEIUYHH.

11 KIIACC

OnepupoBarh TOHATHSMU: IIWJIMHIPUYECKAs TOBEPXHOCTh, O0Opasyromue
MWIMHAPUYECKON  TOBEPXHOCTH;  IWIMHAP;  KOHHUYECKass  TOBEPXHOCTH,
oOpa3yrolre KOHUMIeCKOH TTOBEPXHOCTH, KOHYC; chepruieckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYUYEHUS TEJT BPAIICHUS.

KnaccuduimpoBars B3auMHOE pacronoxeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMEHTA; IIAPOBOW CJIOH, OCHOBaHHWE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI W MUIOMIAAM  TOBEPXHOCTEW TEN  BpallCHHS,
T€OMETPUUYECKUX TeJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh IOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAaHHBIK B cdepy H
OMMCaHHBIA OKOJO cdepsl; chepa, BIUCAHHAI B MHOTOTPAHHWK WM TEJIO
BpAIIICHUSI.

BbI4ucisTh COOTHOIMICHUS MEXAY IUIONMIAIIMHA TMOBEPXHOCTEH M 00BEMaMu
MOO0HBIX TEN.

N300pakath m3ydaembie (QUTYPHI OT PYKH W C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.



BoinmonHATh (BPIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
¢Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILECHUS.

W3Bnekatb, WHTEPOPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEJCTABICHHYIO Ha YepTeXax U
pUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonHATE EUCTBUA CIOKEHUS BEKTOPOB, BBIYWTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa HA YUCJO, OOBACHATh, KAKUMU CBOMCTBaMU OHH 00J1a/1af0T.

[IpuMeHATh TpaBUIIO NAapaJUIEICIUIIEAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBbI KOOPJINHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOI MEXAY
BEKTOPaMH, CKaJIsIPHOE IIPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTODBI.

HaxomuTe cymMmMy BEKTOPOB M NPOU3BEAECHNE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKaJIApHOE IIPOM3BEIACHUE, PpACKIAAbIBATh BEKTOpP II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reomeTpuyeckue (akThl IS PEIICHUs CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIAraoluX HECKOJIBKO 1IaroB PELICHMs, €CIIA YCIOBUS PUMEHEHHUS
3a/1aHbl B SIBHOM (hopMme.

Pemare mpocreiimme reoMeTpuuecKue 3aJaud Ha IPUMEHEHHE BEKTOPHO-
KOOPIHMHATHOI'O METO/A.

Pemarep 3amaym Ha [JOKAa3aTeabCTBO MATEMAaTUYECKUX OTHOLICHUU U
HaXO0KJIEHUEe T€OMETPUUYECKUX BEJIMUYMH 0 o0pa3laM WM aJropuTMaM, MpUMEHSs
M3BECTHBIE METO/IbI IPH PELIEHUH CTAHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHsATh mOpoOCTEWIIME NPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI P PEILIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTE INpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOJIE U
KWU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIprMeHATh NMOJyYEHHBIE 3HAHUSA HA IPAKTUKE: AHAIU3UPOBATH pEaJIbHbBIC
CUTyallud W TPUMEHATh W3YYCHHBIC IIOHATHS B INIPOLIECCE MOUCKA PELICHUS
MaTEMaTU4YeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUh Ha S3bIKE TIE€OMETPHUM, HCCIEA0BATh ITIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHNEM T€OMETPUUYECKUX MOHSATUI U TeOpeM, anmnapara ajireopsl; pemarb
NPAKTUYECKUE 33141, CBA3AHHBIE C HAXO0KIECHUEM F€OMETPUUECKUX BEIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne HaunmMeHoBaHMe pa3je/ioB U TeM (uu¢posbie)
n/m NPOrpaMMmsblI Bcero Konrpoui TpaxTiieck o0pa3oBaTe/IbHbIE
ble padoThI ue padoTbl pecypen
1 BBenenue B crepeoMeTpuio 10
) [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
3 HepneHz[mfynﬂpHOCTL OPSMBIX U 12
IJIOCKOCTEH
4 VYrisl MeXAy IPSIMBIMU U TUIOCKOCTSAMHU 10 1
5 MHoOTrOorpaHHUKH 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHNUs, PACCTOSIHUSA U YIJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpouabnsl | IIpakruueckn (1up )

MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe

e padoThbI e padoThbI
pecypchl

Tena Bpaienus 12

OOBEMBI TEN 5 1

BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1

[ToBTOpeHue, 00001ICHNHE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

Kourtpousb
HbIe
padoThI

IIpakTHuec
KHe
padoThI

Jara
HU3y4eH
us

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibH
ble pecypchl

OcHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, IIIOCKOCTh, MPOCTpaHcTBO. [IpaBuiia
n300pakeHNs Ha pUCYHKAX: H300paKeHUs
TUTOCKOCTEH, MapajIeIbHBIX TPSAMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

IMousTus: MepeceKaromuecs 1mI0CKOCTH,
NnepeceKarommecs npsaMas U rmiI0CKOCTb

IMousTus: NepeceKaromuecs 1miI0CKOCTH,
Nnepecekarommecs npsaMas U rni0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHCYHKaX, Ha MPOEKLIMOHHBIX YepTexax

HauanbHble cBeieHus 0 Ky0e U nupamue,
uXx pa3BeépTKu U Mozenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPHHN: aKCUOMBI CTCPECOMECTPUU U
CIICACTBHUA U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[Tonarne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJICZICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIxX B

11 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napajuleJIbHbIE U CKPEIMBAOLINECS PIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIeIbHbIE MIPSIMbIE B
MPOCTPAHCTBE; MAPAIETBHOCTD TPEX
TPSIMBIX
[TapamienpHOCTD NPSIMBIX U TUIOCKOCTEW B

13 npocTtpaHcTse: [lapamiensHOCTh psAMON 1
IJIOCKOCTH

14 VYTIu1BI ¢ COHANPABIEHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMbIMHU B IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAaHCTBE

17 [TapaniaenbHOCTb INIOCKOCTEN:
napasuiesIbHbIe MI0CKOCTH

18 CBolicTBa napamienabHbIX MNIOCKOCTEN

19 [Tpocreiimure npocTpaHCTBEHHbIE (PUTYpHI Ha

IMJIOCKOCTU: TCTPAd P, I(y'6, napaJiICJICIIUIIC ]




20

[TocTtpoenue ceuenuit

21 [TocTpoenue ceuenuii
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B MPOCTPAHCTBE.
[TapaniaenbHOCTh MPSAMBIX U MIJIOCKOCTEH"

93 IlepneHAUKYIAPHOCTD NPSIMOM U TIJIOCKOCTH
NEepPHEHINKYISIPHBIC TIPSIMBIE B IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEeHIUKYIIPHBIE K INTIOCKOCTH

o5 [IpsimMble napasnienbHbie U
NEePHEHANKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o psIMOM NTEPIIEHANKYISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHANKYIISIPHON
IJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 70 TUIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

MPSIMOM 10 TVIOCKOCTH




[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOI
U IJIOCKOCTBIO

36 JIByrpaHHbIi yroJ, IUHEWHBIN yrol
JBYTPaHHOIO yIja

37 JIByrpaHHBIN yroJl, IUHEWHBIN yroJl
JIBYTPAHHOI'O yIJla

38 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IPU3HAK
NEPIEHAUKYIIIPHOCTH ABYX IIJIOCKOCTEMN

39 [TepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPNEHAUKYJISIPHOCTH JABYX IJIOCKOCTEMN

40 IlepneHAUKyYIAPHOCTD MJIOCKOCTEN: IIPU3HAK
NEPIEHANKYIIAPHOCTH ABYX IIJIOCKOCTEMN

41 Teopema o TpEX nepneHAuKyIsIpax

42 TeopeMa 0 TpEX NEPHEHAUKYIIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIApax
KonTponbHnas pabora no temam

44 "I[lepieHANKYIAPHOCTD MPSIMBIX U
m1ockocTe" 1 "YTisl MeXAy MPSMBIMU U
IUIOCKOCTSAMU"

45 [lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE

OJIECMCHTEI MHOI'OI'PAHHHWKA, BBIITYKIIBIC U




HEBBIITYKJIBIE MHOTOI'PAHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IpU3Mbl; OOKOBas M MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenurnen, NpsiMOYrOJIbHbIN
napajuleJenuIe] U ero CBOMCTBa

48

HI/IpaMI/II[aZ N-yroJjibHas nmupaMuza, rpaiu u
OCHOBAHHUC ITUPAMHIABI; OOKOBas U IMOIHAS
IMMOBCPXHOCTh NMUPaAMUIbI; IIpaBUJIbHAA U
yceqéHHaﬂ nupaMuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE
NPaBUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS
npy3Ma U MpaBUIIbHAS MMPAMU/IA;
NpaBUJIbHAS TPEYroJbHAs MUPAMUIA U
MPAaBWIBHBIN TETpadap; KyO

50

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OeMEHTEI CUMMCTpPUH B IIUpaMUuax,
napauiCIcIuIcaax, nmpaBUJIbHbBIX
MHOT'OI'paHHUKax

52

Brruncienue »iieMeHTOB MHOT'OI'PpaHHUKOB!:
pE€Opa, TuaroHau, yribl

53

[Tnomaas 60KOBO MOBEPXHOCTH H TTOTHOU




MOBEPXHOCTU IPSIMON TPU3MBI, TIOIIAH
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMOMN TPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM MHUPAMMU/IBI,

>4 TEopeMa O TN OOKOBON MOBEPXHOCTH 1
yCeuEHHOM MUpaMUIbI
55 KonTponbHas paboTa 1o teme 1
"MHororpaHHuku"
56 [Tonsitrie 06 00BEME 1
57 O0BEM TUpaMuIBI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM TUpaMuIBI 1
60 O0BEM nupamMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MbI 1
64 KonTponsnas padota no reme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
65 3HaHui. [TocTpoeHne ceuenunii B 1
MHOTOTpaHHHKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXAY
66 JIBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT 1

TOYKH A0 IIJTIOCKOCTHU, MEXKIY
CKpCIIUBAOIHUMHUCA ITPAMBIMU




67 Hrorosas koHTpobHas paboTa

[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTHU3AIIHS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY

68 CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY 1
MPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXAY MIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoas
HbIe
padoTshI

IIpakTHyec
KHe padoThl

JlaTa
HU3yYeH
us

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTeJIbH
ble pecypchl

Cdepa u map: UeHTp, paanyc, TUaMeTp;
IUIOIA/Ib TOBEPXHOCTHU Cepbl

Bzaumnoe pacnonoxxeHue cepsl 1
IUIOCKOCTH; KacaTeIbHas TNIOCKOCTh K
cdepe; momans cheps

N300paxkenue cdepsl, mapa Ha TIOCKOCTH.
CeueHnus mapa

I_[I/IJII/IHI[pI/I‘IGCKaﬂ IMOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTH, OCh LIUJIHHIPHYECKON
MOBEPXHOCTHU

[{wimHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA/]b
OOKOBOH U MOJIHOM MMOBEPXHOCTH

N300paxeHne NUINHAPA HA MIIOCKOCTH.
Pa3péprka mununapa. CedeHus IUIUHAPA
(TJIOCKOCTHI0, MapauIeIbHON HUITH
NEePIEeHIUKYISIPHON OCH LIMITUHAPA)

Konnueckasi moBepxHOCTh, 00pa3yroIIne
KOHUYECKOU MOBEPXHOCTH, OCh U BEpPIITNHA
KOHUYECKOU TTOBEPXHOCTH

KoHnyc: ocHOBaHME 1 BEpIINHA,




oOpasyrolias u oCh; IJIOLIa b OOKOBOH 1
IIOJIHOM ITIOBEPXHOCTHU

Y ceuéHHbIN KOHYC: 00pa3yIolie U BHICOTA;

d OCHOBaHMA U OOKOBasi IOBEPXHOCTh
N3006pakenne koHyca Ha MIOCKOCTH.

10 Pa3Béprka konyca. CeueHus: KoHyca
(III0CKOCTHI0, NAapAJUIETbHON OCHOBAHHUIO, U
IJIOCKOCTBIO, IPOXO/ASIIEN Yepe3 BEPIIUHY)

1 KomOuHanus ten BpaiieHus u
MHOI'OI'PaHHHUKOB
MHororpaHHuUK, OIMCaHHbIH OKOJIO Cephl;

12 cdepa, BIMCaHHAs B MHOTOI'PaHHUK UJIH B
TEJIO BpaIlleHUs

13 [Tonsarue 06 06bEMe. OCHOBHBIE CBOICTBA
00BEMOB Tel

14 O0BEM mIMHApa, KOHYCa

15 O06BEéM mapa u miomaab chepbl
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 CooTHoMIEHNs MEX Ty IUIOIAISIMHU
oBepxXHOCTEH, 00bEMaMu OJTOOHBIX Tel

17 KonrtponbHas padora no remam "Tena
BpaieHus" u "O0bvemsbl Ten"

18 BekTop Ha MI0CKOCTH M B IPOCTPAHCTBE

19 CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB

20 YMHOKE€HHE BEKTOpa Ha YUCIIO

21 Pa3noxenune BekTopa 1o Tpém

HCKOMIUJIAHAPHBIM BEKTOpAM. HpaBI/IJ'IO




napauiicicnuicaa

22

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUJI ICHCTBUM €
BEKTOPAMH

23

[TpsamoyronbHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHaTsl BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHoe
MIPOU3BEICHNE BEKTOPOB

25

Brruucnenue yrios Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHUN TEOMETPUYECKUX 3a1a4

27

KoHTtposbHas padota mo teme "BekTopsr u
KOOPJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 06001IIeHUE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, o6obIIeHNE 1
cucremaru3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOpEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpenue, 06001IeHNE U
cucTeMaTu3aInys 3HaHuH. 3a1aun
IUTAHUMETPHH U METOIBI X PEIICHUS

31

[ToBTOpeHnue, 06061IeHNE U
cUcTeMaTH3alus 3HAHUH. 3a1a49u




INIAaHUMETPHUHU U METOBI UX PCIICHUA

[ToBTOpeHue, 0600IICHNE 1
cucremMatTu3sanus sganuii. OCHOBHEIE

32 1
burypsl, axThl, TEOPEMBI Kypca
CTEpEeOMETPUH
33 HroroBast KoHTpoOIbHAs paboTa 1
34 [ToBTOpeHnue, 0600IICHNE 1 1
cUCTEeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIUVIAA YYEHUKA

1.I'eometpus, 10—11: Yueb. nis obuieoOpazoBarenbHbiX yupexaeHuit/ JI.C.

AranacsH, B.®. byty3os, C.b. Kagomiies u nip. — M.: [IpocBenienue, 2019t

METOANYECKHUE MATEPUAJIBI IJ151 YUUTEJIA

1. 'eometpust, 10—11: Yue6. qiist o61ieodpazoBaTenbHbIX yupexaeHuii/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomiies u ap. — M.: IIpocsemenue, 2019r.

2. 'eometpusi. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHAcsHA -
Caaxsn C.M., byry3os B.D.

3. b.I'. 3uB. /lugakTideckue MaTepuaisl 1o reometpun 1js 11 kmacca. — M.

IIpoceemnienue, 2012.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. www.edu.ru (caiir MOuH P®).

2. www.school.edu.ru (Poccutickuii 0011e00pa3oBaTeIbHBIN MTOPTAN).

3. www.pedsovet.org (Bcepoccuiickuii THTepHET-TIEICOBET)

4. www.fipi.ru (caiit deaepansbHOTO HHCTUTYTA MEIATOTMYSCKIX H3MEPEHH ).

5. www.math.ru (MaTepHeT-IoiIep)KKa yUuTeIeH MaTEMaTHKH ).


http://www.edu.ru/
http://www.school.edu.ru/
http://www.pedsovet.org/
http://www.fipi.ru/
http://www.math.ru/




