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Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS ISt
oOyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETo 0o0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OOpa30BaHHUIO, M TPAAUIMA POCCUMCKOTO 00pa3oBaHUS.
Peanuzanust mporpamMMbl 00ecrieunBaeT OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTaBJISIFOIIIIMU OCHOBY JJII CaMOpPA3BUTHsSI W HEMPEPBIBHOTO 00pa3oBaHUS,
I[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIILHOTO PpPa3BUTHUS
JUYHOCTU 00YyYaroIInuXCsl.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeJIMETHBIX |
NPEeIMETHBIX PE3YyJIbTaTOB OOYYCHHS] T€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOyyaromuxcs, (popMHUpPOBaHUSA (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3yU€HUs IPYTUX YYEOHbIX AUCUUIUIMH. PazButue y oOydarommxcs
NPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKIECHUU T'€OMETPUUYECKUX
a0CTpakifii, COOTHOIIEHHH PEAIbHOIO0 W HICAIbHOT0, XapaKTepe OTpaKeHHs
MAaTEMATHYECKOM HAyKOW SBJICHUW MW TPOLECCOB PEAJTBbHOTO MHPA, MECTE
re€OMETPUU B CUCTEME HayK U POJIM MAaTEeMaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM
HNO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAYUYHOTO MUPOBO33PEHUS
yUalIMXcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOIWMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisgercs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXHOCTh M3yUEHHUS Kak
JVCIMILINH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MplieHUe, (GOpMUPYEMOE NPH H3YYEHHH OOYYarOIMIMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX yTBEPKACHUN
B XOJIE pEHICHUS TeOMETPUYECKUX 3a/iady, YMEHHUE BBIABUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJb3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO
BceX 00JacTsIX AeATeIbHOCTH ueioBeka. OpHeHTalus 4ejoBeKa BO BPEMEHHU U
OPOCTPaHCTBE — HEOOXOJUMOE YCIOBHUE €ro COIHalbHOrO ObiTHs, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS W AKTHBHOTO
npeobpazoBanusi  AeiicTButenabHOCTH.  OnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUAbI y4eOHOM H TPYIOBOM JEATEIHLHOCTH,
SBIISICTCS. OJAHMM M3 MPO(PECCHOHAIBHO BAXKHBIX KA4eCTB, MOATOMY aKTyaslbHa



3amaya (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JNEATENHHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoeHus mporpamMmbl yuyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 0OyueHus — 001meoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOeCleYeHHe  BO3MOXKHOCTHM  NPUOOpETeHus U
WCTIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JCUCTBUH,
cnenu(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJOHKEHHSI 00pa30BaHUs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HUCTIOIB30BAHIEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM ypOBHE MpeIHAa3HAUYECHA JIs
00y4Yarommxcsi CPeAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zom, oOydaronuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHHs, CBA3aHHbIE
co crneuu@uKod TEeOMETpUHM U HEOOXOJUMBbIE Il KM3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh HM3YYUTh I€OMETpPHUIO Oolee
rJyOOKO, €ClId B JajJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUYECKHX
3HAHHX B MPOGECCUOHAITBHON JEATENHHOCTH.

JlocTkeHre 1€ OCBOEHUS TMPOTpaMMbl  OOECIEYMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IlpuopureTHbIMM 3aJayaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisiroTCS:

o (¢dopMHpOBaHHE TIPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIbTYPbI 1 OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHUE MPEACTABICHUS] O MHOTOIPAHHHMKAX M TeJlax BpallleHHs
KAaK O BaXHEHIIMX MAaTeMATHYECKUX MOJEINSX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOMIEro MUPA,;

o (¢opMHpOBaHHE YMEHHUS pACIO3HABaTh Ha YepTekKaxX, MOJENAX U B
peasibHOM MHUpPE MHOTOTPAaHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMU PEILIEHUs 3a7a4 Ha IOCTPOCHUS Ha U300paKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

o (¢dopMHpOBaHHE YMEHHSI ONEPUPOBATH OCHOBHBIMU TOHATHUAMH O
MHOTOTPaHHHMKaX M TeJlaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHUE  QITOPUTMAMHU  PEIICHHWS  OCHOBHBIX  THUIIOB  3aJady;
dbopMHupoBaHUEe yMEHHUS TMPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHBIC
pacCyXJIeHUsI B XOJI€ pEUICHUS CTePEOMETPUYECKUX 3aJad M 3aJad C
MPAKTUYECKUM COJEPIKAHUEM;

e pa3BUTHE WHTEJIEKTY AJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, TMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHUMH, KpUTUIHOCTU MBIIIICHHUS;



e ¢opmupoBaHUe (byHKITMOHATBHON rPaMOTHOCTH, pEeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HAaBaTh IPOSBICHUS T[E€OMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaNbHBIX KU3HEHHBIX
CUTYalMsIX M NpPU WU3YYEHUU JPYTrUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYITUPOBATh HX HA S3BIKE
T€OMETPUM U CO3JaBATh TEOMETPUUECKUE MOJAEIIH, TPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPElIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENBEHON OCOOCHHOCTHIO MPOrpaMMBbl SIBIISIETCSl BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAyalle €ro W3y4YeHHs 3a7ay, pElIaeMbIX HAa YPOBHE
MHTYUTUBHOTO MO3HAHUS, ¥ ONpeeIEHHBIM 00pa30oM OpraHru3oBaHHas padboTa HaJl
HUMH, YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JNalbHENUIIEMY U3YUYEHHUIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JIEITENBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYallluXcsl B Kypce€ CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIICHUS 3aJad Ha
CO3JaHMe  MPOCTPAHCTBEHHbIX O0Opa3oB M  337a4 Ha  ONEpUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpPa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJICPKAHUS.

OcHoOBHBIE copaepkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 knaccax:
«MmuororpasHukmn», «lIpsMbIe U IIIOCKOCTH B NMIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs HE TOJbKO MO COJAEpKaTelIbHbIM JHMHUAM, HO WU IO TOJaM
o0y4eHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

CopnepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUS paboueil MporpamMMmbl, pacHpeleN€HHbBIM MO ToAaM oOydYeHwus,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJIaJICHUE TI'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKMX MNpPEICTaBICHUN OOYydyaroUUMXcs, pacuIupsis U
yrayOnsisi €€, o0pa3ysi MpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpumn orBoaurcs 2 yaca B Hepenmro B 10 knacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a Ba rojga ooyuenus - 102 yueOHbIX daca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeOMeTpur. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. IloHsTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHne TMpsAMBIX B NPOCTPAHCTBE: IEpPECEKarolInecs,
IapajuleNIbHble W CKpeuuBaronuecs npsamble. [lapamnenpsHOCTs NpsAMBIX U
IUDIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIbHBIE IpsAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMHM; YrOJd MEXIy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEH: [apajlICIbHbIC IIJIOCKOCTH; CBONCTBA
napajieNbHbIX IUIockocTel. [IpocTeifimme mpocTpaHCTBEeHHBbIE (QUTYpHI Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunesa; NIoCTPOCHHE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMbBIE B
IIPOCTPAHCTBE, NPSMBIE NAPAJIICIBHBIE W MEPHECHANKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
NIEPIICHAUKYJIAPHON IIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  YrOJ, JIMHEWHBIM YroJd  JIBYIPAHHOTO  YIJA.
IleprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TPEX NMEPIEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpanHuka. [Ipusma: n-yronspHas
MpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs NPU3MBbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiejienune]; 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IBI; TPABUIIbHAS U
yceu€éHHas nupaMuga. OJEMEHTBl Npu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: TOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHASA IPU3MA U
MpaBUWIbHAS [HUPAMUJIA; IPABWIbHAs TPEYTOJbHAsA NUPAMHUAA W IPABUIIbHBIN
terpasap; KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexa’ap v ukocasap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUDIOCKOCTH.  JJIEMEHThl CUMMETPUM B  NHUPAMHJIAX, HapaJuielenunenax,
IIPABUIbHBIX MHOI'OTPAHHUKAX.



Boeruncienne 51€eMEHTOB MHOTOTPAHHHKOB: pEOpa, WAroHaiv, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH MW IIOJTHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IUIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMON TMPU3MBIL.
[Inomaas OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH MPABWIHHON MHUPAMUJBI,
TeopeMa O IUIomand YyceuéHHoW mupamuapl. [lorstue o0 o0béMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TongoOubie Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KITACC

TeJia Bpalenus

Hunuuapuyeckas MMOBEPXHOCTH, oOpazyroriue IAJTMHIPUIECKON
MMOBEPXHOCTH, OCh UWJIUHJAPUYECKOW TMOBEpXHOCTU. [lunuuap: ocHOBaHusA U
OOKOBasi IMOBEPXHOCTh, OOpa3yrolias M OCh, IUIOMIAJAh OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM nmoBepxHOCTH. KoHyC: ocHOBaHME U BepilinHa, 00pa3yronas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3sylolle U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUaMETp; IUIOLIAIb MOBEPXHOCTU CQEphl.
B3aumHuoe pacrionoxxenue chepsl U TUIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe;
IJI0IIAIb CEepPhI.

N300pakenue Ten BpalleHHs Ha MIIOCKOCTH. Pa3BEépTka MUIMH]Ipa U KOHYCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciueactsus u3 He€. OO0bEM MWIMHApPA,
konyca. O0BéM mapa u miomass chepsl.

[Togo6ueie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEll.

Ceuenuss mwiMHapa (mapajUiebHO M TNEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO MU TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kcio. Pa3nokeHne BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapamienenunena. Pemienuwe 3amay, CBS3aHHBIX €
NpUMEHEHUEM TMpaBWJl JAEUCTBUU ¢ BekTopaMu. llpsimoyronpHas cucrema



KoopauHaTt B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOJd MEXIy BekTopamu. CKalgpHOE IPOU3BEIECHUE BEKTOPOB.
Brruncienre yriioB Mex1y NpsIMBIMH U TUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METO/I PH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPpaMMbl y4EOHOrOo MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA 00YYAIOIIEeTrocsl KaK aKTHBHOTO
M OTBETCTBEHHOIO WiI€HAa POCCHUUCKOro OOIIEeCTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHEM
B3aMMOJICICTBOBATh C COLMAJIbHBIMA HMHCTUTYTAMHA B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpaKTaHCKOW HACHTUYHOCTH, YBaXKEHUS
K IPOLLJIOMY M HAaCTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM
K JOCTHKECHUAM POCCUHCKUX MAaTEMaTUKOB U POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO ATUX JOCTHMKECHUN B JAPYTHX HAYKax, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKECHUN HAYKH U AEATEILHOCTHIO
y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIECHU, pacCyXICHUN;
BOCIIPMUMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3J0pOBOTO M 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE TMHUTaHHE, COATaHCUPOBAHHBIM PEKUM 3aHSATUU U

OTHbIXa, peryJisipHas ¢buznueckas aKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHUAX CIIOPTHUBHO-03J0OPOBUTEIBHOM
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO Ha MPOTSHKEHHH BCEW J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1ad MaTeMaTUYECKON HAMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKOW KYyJIbTYpbl, TOHUMAHHEM BIUSHHUS
COITMATTIbHO-2KOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJIHON M COIMATILHON
Cpelbl, OCO3HAHHEM TJOOAIBHOTO XapakTepa HJKOJOTUYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICICTBUH ISl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIIECTBEHHOM IPAKTUKH, ITOHHMMaHHUEM
MaTeMaTHYeCKOH HayKh Kak cdepbl 4YeJOBEYECKOW JAesATEIbHOCTH, JTaloB €€
Pa3BUTHUS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3AIMU, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOoW Kak CpEACTBOM IO3HAHUS MUPAa;
FOTOBHOCTBIO OCYILIECTBJISATh MPOEKTHYIO M MCCIEI0BATEIBCKYIO JESITEIbHOCTD
WHJIUBHUIYaJIbHO U B TPYTIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENCNICHUs]  TMOHSATUW; YCTaHABIMBATh  CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyu, OCHOBAaHWS ISl OOOOIIEHUS M CPAaBHCHWS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpPUHMMATH, (OPMYJIUPOBATH M  MPEOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHUH 110 aHATIOTHH;

e TIPOBOJUTH CaMOCTOSATEIHLHO JTI0KA3aTeIhCTBA MaTEMaTUIECKUX
YTBEPXKJICHUM (TpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIBI;

e BBIOMpaATH CIOCOO pemieHusl y4eOHOU 3amauu (CpaBHUBATH HECKOJBKO
BapUAHTOB pElIeHUs, BBHIOMpATh HauOoJiee MOAXOAAIUNA C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebckne 1eiicTBUS:

e HCIOJIB30BaTh BOMPOCHI KAaK HCCIEIOBATEIHCKUNA WHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUUE, MpodiIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (QopMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
o0BbeKTa, SBJICHHS, TIPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXIy
00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHPOBATH 0OOOIIEHUS U BBHIBOJABI IO PE3YJIbTATaM
MPOBEIEHHOTO HAOJIO/IEHUS, MCCIEOBaHUs, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATH
MIPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAe(UIHUTHI WHOOPMAIMHU, JAHHBIX, HEOOXOJMMBIX JII OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3aa9H;

e BBIOMpaTh HWHPOPMANMIO W3  HUCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM IIPEICTABIICHHUS,

e CTPYKTYypHpOBaTh WH(POpPMAIIHIO, IPEACTABIATh €€ B pa3IMUHbBIX (Popmax,
WJUTIOCTPUPOBATH TpaduecKy;

e OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOATEIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

Oo0umenue:



BOCIIPUHUMATh M (OPMYJIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHH 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, penraeMoi 3a/1a4uM, BbICKa3bIBaTh UJI€U, HALICJIEHHbIE Ha TIOUCK
pELICHMs; COMOCTaBISATh CBOM CYXKIEHUA C CYXICHUSAMH JPYTUX
YYaCTHHKOB Juanora, oOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IO3HIIMM; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3pAKECHHUS,
OPEJCTaBISITh  pe3yNbTaThl  pEeHIeHHus  3aJadd,  OKCIIEPUMEHTA,
UCCJIEeIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaThb  MPEUMYILIECTBA  KOMaHIHOM U
WHANBHUIYAIbHON paOOTHI MPHY PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATH 1IE]Tb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTat paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYINIOBBIX (popmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W WHBIC); BBIMOJHIATH CBOIO YacThb pabOTHl U
KOOPAMHUPOBaTh CBOM JIEUCTBUS C JPYIMMHM WIEHAMU KOMAaH/IBI;
OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSAM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PEIICHUS 3aJ1auH, BRIOUPATh CIIOCO0 pelIeHUs
C Y4ETOM MMEIOITUXCSI PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHIA C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU II03HABATEJILHOM peduiekcuu Kak OCO3HaHUs
COBEPILIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yibpTaTta peluieHus MaTEMaTUIYECKOMN 3a]1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBIICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBSICHITH
IIPUYUHBI JTOCTH)KEHUS WIM HEAOCTWKECHHUSA PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOJIUTh OMHOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath MNOHATUAMHU: TOUKA, IPsIMas, INIOCKOCTb.

[IpuMEHATH aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS W3 HHUX IPU PELICHHUH
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUSIMU: NMAPATIIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSAMbBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTh B3aUMHOE pAaCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBaTh MOHSATUAMM: JBYTPAHHBIA Yroj, TpaHd ABYTPaHHOrO Yyrija,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JIBYIPaHHOIO yIJia; rpajycHas mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHHMK, BBINYKJIBIA U HEBBITYKJIbINA
MHOTOT'PaHHUK, 3JIEMEHThI MHOTOTPAaHHHUKA, IPABUIILHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHbBIE BHUAbl MHOTOIPAaHHUKOB (IMHpaMuja; MpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuienienunes, Kyo).

KnaccupuumpoBat ~ MHOTOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBINYKJIbIE M HEBBIMYKJIBIE MHOTOIMPAHHHUKHU; TPAaBUIIbHbBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, apajuieIenuneabl).

OnepupoBath MNOHATUSAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOCHUS CEUEHUH, UCIIOJIb3YSl METO/T CIIEIOB.

CtpouTh ceyeHUss MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJIHSTD
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3lam Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBbIE AHATIMTUYECKHE METOJbl TMpU pEUICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 337a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKAECHUE FEOMETPUUYECKUX BEJIIMYMH 1O 00pas3lam uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIE AHANMTUYECKUE METOJbl MpPU PpEUICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCS  IPSIMBIMU, MEXJIY MNPSAMOM M  IJIOCKOCTBIO, MEXAY
IUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOLICHHUS MEXIY
TUIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU NOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUsS B TNPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekarp, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensaTy reomeTpudeckue (aKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararouX HECKOJIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

IIppuMeHsaTr MpoCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaNTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACTIO3HABATH IIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh NMOMY4YECHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATH PEAbHBIC
CUTyallud W IIPUMEHSATb HW3YYEHHBIE IIOHATHsS B IPOLECCE IMOUCKA PELICHUs
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MPOOJEMBbl, MOJEINPOBATh pealbHbIE
CUTyallud Ha S3bIKE TE€OMETpPUH, MCCIEAOBaTh NOCTPOCHHBIE MOJAEIH C
MCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajireopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBaTh MNOHATHSIMH: LMIMHIAPUYECKAs IOBEPXHOCTh, OOpa3yromiue
HWIMHAPUYECKOM  MOBEPXHOCTH;  LWIMHIAP;  KOHWUYECKas  I[OBEPXHOCTb,
o0pasyrolre KOHMYeCKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBath MOHATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00BEMBI M IJIOIIAAM  NOBEPXHOCTEH TeJl  BpalleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (HopMyI.

OnepupoBaTh MNOHATUAMM: MHOTOIPAaHHHUK, BIHMCaHHBIH B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalICHUS.

BbraucnsaTe COOTHOLIECHUST MEXy IUIOMAIIMH MOBEPXHOCTEH M 00BbEMaMu
MOI00HBIX TEI.



N3o06paxarh u3yyaeMble (QUIypbl OT PYKHM M C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
¢buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILCHHUS.

W3Bnekatb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
INPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax H
PUCYHKaX.

OrnepupoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHUCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOEHHsI BEKTOpa Ha YUCIIO0, 00bIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIOo Napajuleieunea.

OneprpoBaTh NOHATUAMM: TEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMU, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJApPHOE IIPOM3BEICHUE, PACKIAAbIBATh BEKTOPp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHHUs], €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pewate mpocreiinne reoMeTpuyYECcKUE 3aadyd HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemwlarp 3amauM Ha J0KA3aTesbCTBO MATEMAaTHUYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYUH 0 00pa3liaM WK aaropuT™MaM, NpUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3aa4.

[IppuMeHsaTr MpoCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaNTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACTIO3HABATH IIPOSIBJIEHUE 3aKOHOB F€OMETPUU B HCKYCCTBE.

[IprMeHATh NMOMY4YECHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATH DPEAIbHBIC
CUTyallud W IIPUMEHATb H3YYEHHBIE IIOHATHS B IPOLECCE IMOUCKA PELICHUs
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MPOOJIEMBI, MOJEINPOBaTh pealbHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBaTh NOCTPOCHHBIE MOJENH C
HCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajlireopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 1 0
) [Ipsimble ¥ TUIOCKOCTH B ITPOCTPAHCTBE. 12 1 0
[TapamienbHOCTh IPSIMBIX U IIOCKOCTEH
3 HepneHzlmfymIpHOCTb IPSIMBIX U 12 1 0
IJIOCKOCTEN
4 VYTIuibl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
5 MHororpaHHuKu 11 1 0
6 OO6BEMBI MHOTOTPAaHHUKOB 1 0
7 IloBTOpEHME: CeueHusi, paCCTOSHUS U YTJIbI 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE

HaumeHoBaHue pa3iesioB u TeM uugpoBbIe
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )

NPOrpamMMBblI Bcero o0pa3oBaTebHbIE

e padoThbl padoThI
pecypcbl

Tena BpaieHus 12 0

O06bEMBI TEN 5

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IIEHNE, 7 1 0

cucTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3 0




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Maremaruka: anreOpa v Hauajla MaTEeMaTUYECKOT0 aHaIN3a, FEOMETPHUSI.
I'eometpusi, 10-11 xnaccwl/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectso «M3narensctBo «IIpocsemienues



