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IMOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMmma yduebHoro kypca «I'eomeTpusi» 6a30BOro ypOBHSI IS
obOywaroruxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyZapCTBEHHOTO 00pa30BaTEIHLHOIO CTaHIAPTa CPEAHETO 00IIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, MPEABABIAEMBIX K
MaTeMaTH4eCKOMYy OOpa30BaHUIO, U TPAAUIMNA POCCHMCKOTO 00pa30oBaHMS.
Peanm3zarust mporpaMMbl 0OecTIieYrBaeT OBJIAJICHUE KIFOUEBEIMA KOMIICTCHITUSIMH,
COCTaBIISIFOIIUMU OCHOBY JIJII CAaMOPAa3BUTHUS U HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO W II03HABATEILHOTO Pa3BUTHS
JUYHOCTU 00yYarOLIUXCsl.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHusi O0yCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpPEeIMETHBIX U
NPEAMETHBIX PE3yJbTaTOB O0YUYEHHUS T€OMETPUHU B HAIPABIECHUU JIMYHOCTHOTO
pa3BuTUsl oOydJaromuxcs, GopMupoBaHusi (PYHKIIMOHAILHON MaTeMaTUYeCKOU
IPaMOTHOCTH, U3yYEHUs IPYTUX YUEOHbIX JUCLMIUIMH. PazBuTue y oOydarommxcs
MPaBUJIBHBIX MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKICHUH T'€OMETPUUYECKUX
aOCTpaKIuii, COOTHOLIEHUU PEATbHOTO M HICATBHOr0, XapaKTepe OTPaKECHUS
MaTEMaTUYECKOM HAYKOM SBJIIEHUMHA M MPOLECCOB PEANbHOIO MHUpPA, MECTE
reOMETPUU B CUCTEME HAyK M POJIM MATEMAaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHWU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIllIUXCs, a TaKKe KauyeCTB MBIIUICHHS, HEOOXOIWMBIX [IJIs ajanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTtpus sBisieTcss OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmero obOpa3oBaHMs, TaK KaKk 00OECIEYMBACT BO3MOXKHOCTh HM3YUCHHS Kak
JTUCITUTUTMH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbIuieHue, (GopmMupyemMoe Mpu U3YYECHUU OOyYarolUMUCS
MOHSTUNHBIX OCHOB TE€OMETPHH U MOCTPOCHUU LIEMOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ PEIICHUS] T€OMETPUYECKHUX 3aJady, YMEHHUE BBIIBUIATh U ONPOBEpPraTh
TUIOTE3bl HETIOCPEJCTBEHHO MCIIONIB3YIOTCS MPU PEIICHUH 3a]1ad €CTECTBEHHO-
HAy4YHOTO IIUKJIa, B YACTHOCTH U3 Kypca QU3HUKH.

YMeHre OpueHTUPOBATHLCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX NEATENLHOCTH 4esoBeka. OpueHTalus 4esloBeKa BO BPEMEHU U
MIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €Tr0 CONHMAIbHOTO OBITHSA, ¢opma
OTpaXXEHUsI OKPYXKAIOIIEr0 MUpPa, YCIOBUE YCICIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHust JAeUCTBUTENbHOCTH. ONepUpOBaHUE MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSIET pa3Hble BUJbI YUYEOHOW U TPYAOBOU JIEATEILHOCTH,



SIBIIIETCS. OJTHAM W3 TPO()ECCHOHATFHO BAXKHBIX KAUeCTB, TIOITOMY aKTyallbHa
3ajaya (GOpMHUPOBAHUS Y OOYYaIOIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOPa3HOTO MBIINUICHHS — CYIIECTBEHHOTO KOMITOHCHTa B
MOATOTOBKE K MPAKTUUECKOM AEATETbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

[lenp ocBoeHUs1 mporpamMmbl ydaeOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE OOydeHHs — o0O0meo0pa3oBaTebHOE W OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcst 4epe3  oOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs U
UCIIONIb30BAHUS CHUCTEMATHUYECKHX TE€OMETPUYECKUX 3HAHUM U JeiCTBU,
crienuUUHBIX TEOMETPUHN, BO3MOKHOCTH YCIICIITHOTO MPOIOILKEHUS] 00pa30BaHUs
1O CTEIHUANBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIOIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpun Ha 0a30BOM ypOBHE NpeaHA3HAyYeHa st
00yJaroONMXCsl CpeAHEH MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEILHBIX 3aTPyTHCHUN
Ha YpOBHE OCHOBHOT0 00111er0 00pazoBanusi. Takum oOpa3om, oOyyaromuecs: Ha
©a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MAaTEMAaTHUECKUE YMEHUS, CBI3aHHBIC
co crmenuPuKo TeoOMETpUH W HEOOXOIUMBbIC IS XU3HU B COBPEMECHHOM
obmectBe. Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3yUYHUTh T'€OMETPHUIO OoJiee
riTyO0KO, €ClT B JTAbHEHUIIIEM BO3HUKHET HEOOXOJMMOCTHh B T€OMETPHUECKHUX
3HAHUSX B TPOPECCHOHATBHOMN JIESITENbHOCTH.

JlocTHKEHHWE T OCBOCHHS IMPOTPAMMBI OOECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a1a4. [[puopuTeTHRIMU 3a/1adaMy OCBOCHUSI Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

o (dopMHpOBaHHE TMPEACTABICHUS O TEOMETPUM KAaK YacTH MHUPOBOH

KYJBTYPHI U OCO3HAHHE €€ B3aMMOCBS3U C OKPYXKAIOIIUM MHPOM;

o (dopMHUpOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TellaX BPAICHUS
KaK 0 BAKHEHIIIMX MaTEMaTHYCCKUX MOJICIISAX, TO3BOJISIFOIIMX ONTUCHIBATH
Y U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

o (¢dopMupOBaHHE YMEHHUs paclo3HaBaTh Ha 4YepTEkKaxX, MOJEIIX H B
peasbHOM MUpPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJIAJICHUEC METOJAMHM PEIICHHMSI 3aj1a4 Ha TIOCTPOCHUS Ha H300PaKCHUSX
IPOCTPAHCTBEHHBIX (PHUTYD;

o (dopMHpOBaHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPaHHHMKAX U TeNax BPAIlCHUS U UX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHUC QITOPUTMAMHU PCIICHUS OCHOBHBIX THUIIOB  3ajad;
dbopMUpOBaHHE YMEHHUS MPOBOJIUTH HECIIOXKHBIC JOKa3aTeIbHBIC
pPacCyXACHHSI B XOJI¢ PEIICHUS CTEPEOMETPUYCCKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPIKAHUECM;

e Dpa3BUTHE  HHTCIUICKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOy4aromuxcsi, MO3HABATEIbHOW AaKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTHU MBITTUICHUS;



o (QopmupoBanue  (QyHKIHMOHAIHPHOM  TPAMOTHOCTH,  pPEJICBAHTHOMU
reOMETPUH: YMEHHE pACMo3HABaTh IMPOSIBICHUS TE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEAIbHBIX KU3HEHHBIX
CUTYalUsX U MPU U3YYCHUU JPYTHX yU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIMpOBATh HMX Ha S3bIKE
reOMETPUU U CO3/1aBaTh F€OMETPUUECKHE MOJAENHU, PUMEHATh OCBOCHHBIN
r€OMETPUYECKHM ammapaT ISl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATh U OLICHUBATD TOJyYEHHBIE PE3yIbTATHI.

OTnuyuTeNbHON 0COOCHHOCTHIO MPOrPaMMBI SIBJISIETCS BKIIIOUEHHE B KypC
CTEpEOMETpUM B Hayalleé €ro u3y4YeHus 3a/ay, pellaeMblX Ha ypOBHE
MHTYUTHUBHOTO TO3HAHUS, U ONpeAeTIEHHBIM 00pa3oM OpraHM30BaHHas paboTa Haj
HUMH, UYTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKAHNE HHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JTAIBHEUIIEMY U3YUYCHUIO ITPEIMETA.

[Ipenmnourenue oTAAETCA HATTISAHO-KOHCTPYKTUBHOMY METOy OOYUECHHUSI, TO
€CTh TEOPETUUECKUE 3HAHUS UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTh MPEIMETHO-
MPaKTUYECKON AESITeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalIUXCd B KypCce CTEPEOMETPHUM MPOBOIUTCA 3a CUET pEIICHUs 3ajad Ha
CO3JaHUE€ MPOCTPAHCTBEHHBIX O0O0pa3oB M 3aJady Ha  OIEpUPOBAHUE
MPOCTPAaHCTBEHHBIMU OOpa3zamu. Co3maHue oOpasza MPOBOAUTCS C OMOPOM Ha
HaIJISIIHOCTh, @ ONEpPUPOBaHME O0pa3oM — B YCJIOBHUSX OTBJICYEHUS OT
HATJIIIHOCTH, MBICTIEHHOTO U3MEHEHUS €r0 UCXOHOTO COJICPIKaHMS.

OcHoOBHBIE cojiepkaTenbHble JUHUH Kypca «['eomeTpun» B 10-11 knaccax:
«MHororpanHukmny, «[IpsiMbIe U TIOCKOCTH B TPOCTPAHCTBEY, « Tera BpallieHus»,
«BeKTOophl M1 KOOPAMHATEI B TPOCTPAaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHHUM
pacrpeensaeTcss He TOJbKO MO COACp)KaTeNbHBIM JIMHUSAM, HO U TIO TOJiaM
00y4YeHHs Ha YPOBHE CpeTHEro 00Iero 00pa3oBaHusl.

Coneprxanue o0pa3oBaHUsl, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouell mporpamMMmbl, pacHpenei€éHHbIM 10 TojlaM OOy4YeHus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, dYTOOBI OBJIAJICHUE T'E€OMETPUUCCKUMU
MOHSTUSIMU M HABBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYIATEIBHO, C
COOJTIO/IEHUEM TIPUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIFOUAJINCH B
OOILIYI0 CUCTEMY I€OMETPUUECKUX MPEIACTABICHUN 00YyYarOIIUXCsl, PACIIUPSIS U
yryonss e€, o0pa3ys MPOYHbIC MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu otBoauTcs 2 daca B Hejpenmo B 10 kinacce 1 vac B
Henemo B 11 kmacce, Bcero 3a iBa roga o0yueHus - 102 yueOHbIx yaca.



COJAEPKAHUE YUYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MUIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE TIOHATHS  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHMYECKOM IIOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUHU U CIICACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MNpsSMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
MapaJuIeIIbHBIE M CKpEIIUBaOIMecs mpsamble. [lapauiebHOCTh NPSAMBIX H
IUIOCKOCTEW B NIPOCTPAHCTBE: IAapajulesIbHbIE IMpPsSMbIE B IPOCTPAHCTBE;
MapAJUIEITBHOCTD TPEX MPSIMBIX; NAPAIIIEIBHOCTh NPSIMOU U TIJIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJ MEXAYy IMPSIMBIMAU B IIPOCTPAHCTBE.
[TapannenbHOCTH  TJIOCKOCTEW:  MapajuleibHBIE  IUIOCKOCTH;  CBOMCTBA
napajielbHbIX IulockocTel. [Ipocreiiiine mnpocTpaHCTBEHHbIE (UTYpHI Ha
IJIOCKOCTH: TETPARIP, KyO, MapasuiesenuIie ; TOCTPOCHUE CEUCHUH.

[TeprieHIMKYISAPHOCTH NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYJIAPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, IpPsAMBIE NAPAJJIEIbHBIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK TEPIECHAUKYJSIPHOCTA MPAMOM M IUIOCKOCTH, TEOpEMa O NPSAMOU
MEPIIEHAUKYIJISIPHON TIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJl MEXKIY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yIoOJI, JIMHEHMHBIM Yroja JABYIPAaHHOIO yIJIA.
[leprieHAUKYJIAp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0 IUNIOCKOCTH, PACCTOSIHUE
OT TMOpsAMOM 1O  IUIOCKOCTH, Hpoekiuss (uUrypsl Ha  IUIOCKOCTb.
[lepneH UKy ISIPHOCTh IUIOCKOCTEW: TMPHU3HAK MEPIECHAUKYJISAPHOCTH JIBYX
I0cKocTer. Teopema 0 TpEX MepIeHIUKYIsApax.

MHororpaHHuUKH

[ToHsATHE MHOTOTPaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIC MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHUKa. [ [pu3ma: N-yroyibHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBI; MpsiMasi U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAasE ~ IIOBEPXHOCTh  mpu3Mbl.  llapamnmenenunen, — mpsiMOYTrOJIbHBIM
IapajuIeIeuIel U ero cBoucTea. Ilupamuaa: N-yroyibHas nupamuaa, TpaHd U
OCHOBaHME THMPaMUbI; OOKOBAs M TMOJHAS TMOBEPXHOCTh MUPAMUIBI; TIPABUIbHAS U
yCE€UEHHAsl NUpaMuja. OJIEMEHTbl NOpu3Mbl KW nupamuisl. I[IpaBuibHbIE
MHOTOTPAHHUKU: TIOHATHE MTPABUIILHOIO MHOTOIPAHHUKA; ITPABUIIbHAS MTPU3MA U
IIpaBWIbHAsl NMHUPAMHUA; MPAaBWIbHASA TPEYroJibHAs MUPAMUAA W MPABUIIBHBIN
terpadap; ky6. IIpencraBieHre O MNpPaBWIBHBIX MHOTOIPAHHHKAX: OKTadIp,
noaexasp u ukocadap. CedeHus Npu3Mbl U IAPAMHUIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTH. OJIEMEHThl CHUMMETPUM B NHUPAMHUAAX, Napajuieienunenax,
MPAaBWJIbHBIX MHOTOIPaHHUKAX.



BbluuciaeHue 5J€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa W, YTIIbI.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSIMOM MPU3MBI,
IJIOIIA b OCHOBAaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMON MPHU3MBL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHON MNUPAMUIBI,
TeopeMa O IUlomanu yced€éHHod nupamuabl. [lonarue o6 oOvéme. OO0BEM
U paMUbl, IPU3MBIL.

[TogoOHbie Tena B mpocTtpaHcTBE. COOTHOIICHHS MEXIY IUIOUIAAsIMU
MOBEpPXHOCTEN, 00bEMaMU TTOJOOHBIX TEJ.

11 KJIACC

Tesa Bpamenust

Hunuaapuyeckas IIOBEPXHOCTH, obOpazyrtolue UWJINHIPUYECKOU
MIOBEPXHOCTH, OCh LWIMHAPUYECKONW ITOBEPXHOCTU. llMmmHIp: OCHOBaHHS H
OOKOBasi TOBEPXHOCTh, OOpasymollas M OCh; IUIONAAb OOKOBOW W TMOJHOU
ITIOBEPXHOCTH.

KoHnueckas moBepxHOCTh, 00pa3yrolinie KOHUYECKON MOBEPXHOCTH, OCh U
BepIIIMHA KOHMYECKOH oBepxHOCcTH. KOHYC: OCHOBaHUE 1 BepIIMHA, 00pa3yroIias
U OCh;, IUIONMIaJAh OOKOBOM M TIOJHOMW IOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yolre U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AuaMeTp; IUIOMIalb MOBEPXHOCTU C(hEpHI.
B3aumHoe pacnosnoxenue chepsl ¥ IIIOCKOCTH; KacaTelbHas IJIOCKOCTh K cepe;
101116 CPEpHI.

N300paxxeHue Tes BpalleHUs Ha MIOCKOCTH. Pa3BEépTka MUIMHIpA U KOHYcCA.

KomOuHaiyu tesn BpaiieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJO cdepbl; chepa, BNUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpAILICHUS.

[Tonsatue 06 06péMe. OCHOBHBIE CBOICTBA 00BEMOB Te. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TapajuieNienunena U cieactBuss u3 He€. O0bEM IMIMHJpA,
kKoHyca. O0BbEM mapa u IIomaab Chepsl.

[logoOubie Tenma B mpocTpaHcTBE. COOTHOILICHUS MEXIY IUIOHIAAsIMU
MOBEpPXHOCTEN, 00BEMaMU TTOAOOHBIX TEJI.

CeueHus uunuHApa (MapajjIeNbHO U TMEPHIEHIUKYJISIPHO OCH), CEUEHUs
KOHyca (IMapajjieibHOE OCHOBAaHUIO M MPOXOSIIEE YEPE3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha TI0CKOCTH U B pocTpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpA HA YKUCIO0. Pa3noxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapauwienenunena. PemeHune 3amad, CBS3aHHBIX C
IIPUMEHECHUEM IMPaBUJl ACHUCTBUU C BeKTOpaMu. [IpsmoyronpHas cucrema



KoopAauHaT B mpocTtpaHcTBe. KoopaumHatel BekTopa. Ilpocrelimmne 3amaun B
KOOpAMHATax. Yroyl Mexay BekTopamu. CKaJspHOE NMPOU3BEICHHUE BEKTOPOB.
Brruucienue yrioB MEXay OpsIMBIMU U INIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIIA
METOJ [IPU PELLIEHUN I'€OMETPUUYECKUX 3aa4.

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MpOrpaMMbl Y4eOHOIro mpeaMera
«MaremaTuka» XapaKkTeprU3yrTCS:

I'paxxnanckoe BocnuraHue:

C(OPMHUPOBAHHOCTHIO T'PAXKIAHCKOW MO3UIIMH O0YYAIOMIET0ocs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJi€HA pPOCCHMCKOrO0 OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHWPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHHM,
poreAyp TPakIaHCKOro oOOIecTBa (BBIOOPHI, OMPOCHl W Tp.), yYMEHHUEM
B3aMMOJECHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C UX
(GYHKIUSAMHY U HA3HAYCHHUEM.

IlaTprnoTHYecKkoe BOCIUTAHUE:

Cc(OPMHUPOBAHHOCTHIO POCCHUMCKON TPAKIAHCKON HACHTHYHOCTH, YBaXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, ICHHOCTHBIM OTHOIIICHUEM K
JIOCTMKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MAaT€MaTUYECKOU IIKOJIBI,
K WCIIOJIB30BAaHUIO ATHUX JIOCTKCHHH B APYTUX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX [HEHHOCTEN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHWSA, OSTUYECKOTO ITOBEACHUA,
CBA3aHHOTO C MTPAKTUYECKUM ITPUMEHEHHUEM JIOCTHKEHU HAYKHU U IESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIA/Ia B TIOCTPOEHHUE YCTONUUBOTO OYAYIIETO.

IcTeTHYECKOEe BOCIUTAHHE:

ACTETUYECKUM OTHOIIICHHEM K MHUPY, BKJIIOUYasl 3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelICHUH, pacCyXJICHUI;
BOCIPUUMYHMBOCTBIO K MAaTEMATHUECKUM ACMIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBIO YMEHHUS TPUMEHSITh MaTEeMaTUUYECKHWE 3HAHHUS B
HMHTEpPECcax 3I0pPOBOTO M Oe30macHOro oopasza KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3J0POBBIO (310pOBOE NTUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATUMN 1
OT/IbIXa, perynsipHas buzndeckas AKTUBHOCTb); bu3IecKoro
COBEPILIECHCTBOBAHMS, npu 3aHIATUSIX CIIOPTUBHO-03/IOPOBUTEIBHOM
JIEATEIILHOCTBIO.



Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIO0HS; HHTEPECOM K
pasnuyHbiM  chepaMm  TPOPECCHOHAIBHOU  ACSATENBHOCTHU, CBS3aHHBIM C
MaTE€MaTUKON U €€ MPUIIOKEHHUSIMU, YMEHHEM COBEpLIaTh OCO3HAHHBIA BHIOOD
Oynmymielt mpodeccur W Ppeann30BbIBAaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTE€MaTUYeCKOMY OOpa3OBaHUIO U
caM000Opa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
yYacTHUIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTeMaTUYECKO HaIPaBIEHHOCTH.

JK0JIOTHYEeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYPhl, OHUMAHUEM BIIHMSHUS
COLIMATbHO-3KOHOMHYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa »SKOJOTUYECKHX MpoldseMm;
OpHUEHTalMEl Ha NMPUMEHEHNE MAaTEMATUYECKUX 3HAHWM JUIsl PELICHUs 3a1a4d B
00JIaCTU OKpY’KaloIIeW cpenpbl, IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH HX
BO3MOJKHBIX ITOCJICACTBUM I OKPYKAIOLIEH CpEebl.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKdW M OOIIECTBEHHON MPAaKTUKHA, MOHHUMaHUEM
MaTeMaTUYeCKOW HAyKW Kak c]epbl 4eJTOBEYECKON NeATeNbHOCTH, JTaloB €&
pa3BUTHS W 3HAYMMOCTH JUISl PA3BUTHS LHUBUIM3ALMU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKM U MaTeMaTUYECKOW KyJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJISATh IIPOCKTHYIO U UCCIEAOBATEIBCKYIO AEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE PE3yiIbTaThl OCBOCHHS IIPOrpaMMbl YUCOHOTO MpeaMeTa
«MaremaTuka» XapaKTePHU3yIOTCS OBJIaJICHUEM YHUBEpCAJTbLHBIMHU
HO3HAGAMENbHBIMU  OCUCMBUAMY, YHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
Oelcmeusmu, YHUBEPCANbHbIMU PecyIAMUBHLIMU 0eUCTBUIMU.

1)  Vuusepcanvhvie no3nasamenvnvle Oeticmeus, obecnewusaom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yUaOwuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKPYMHCAlowe2o  Mupa,  HpuMeHeHue  JIOSUYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUs:

e BBISBIIITH M XapaKTCPU30BATh CYIICCTBEHHBIC IPU3HAKH MAaTEMATHICCKUX
00BEKTOB, MOHSATHI, OTHOIICHUH MEXIY MOHATHAMU; (HOPMYIHPOBATH
ompeeleHusT TOHATUH; yCTaHaBJIWBAaTh CYIICCTBEHHBIM TMpPHU3HAK
KJaccu(ukanyuu, OCHOBaHUS I 00OOIIEHUS U CpaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHBIC, €AUHUYHBIC, YAaCTHbIE U OOIIKE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBOpeurss B (pakTax, JAHHBIX, HAOMIONEHUSX U YTBEPKICHUSX;
npenjaraTb ~ KpUTEPUM U1 BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNaTh BBIBOJIBI C MCHOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIIOUECHUH, YMO3aKIIOUEHNUH 110 aHAJIOTHH;

MPOBOJIUTh  CAMOCTOSITEIBHO  JOKAa3aTelbCTBA  MAaTeMaTHYECKHUX
YTBEpKJIeHU! (TIpsIMbIE ¥ OT IPOTUBHOTO), BHICTPAaUBaTh apryMEHTAIIUIO,
MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH COOCTBEHHbBIC
CY’KJIEHUS U BBIBOJBL;

BBIOMpATh CHOCO0 pelieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEILCHUS, BBHIOMpaTh HamOoJee MOAXOMSAIMNN ¢ y4ETOM
CaMOCTOSATENILHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBrIe nccieaoBaTeIbLCKHE 1eHCTBHS:

UCII0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKUN NHCTPYMEHT ITO3HAHMUS;
dbopmyupoBaTh BOIMPOCH], (GUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOIIEMY,
yCTaHaBJIMBaTh HCKOMOE U JaHHOe, (opMupoBaTh THUIOTE3Y,
apryMEHTHPOBATH CBOIO TMO3UIIUI0, MHEHHE;

IPOBOJUTh  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  SKCIEPUMEHT,
UCCJIEOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHU4eCKOro
0o0bEKTa, SIBJICHUS, NPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
o0BbeKTamMu, SIBIICHUSMH, MIPOIIECCaAMU;

CaMOCTOATEIILHO (POPMYITHMPOBATH O00OIIEHUS U BEIBOJIBI 10 PE3yIbTaTaM
POBEIEHHOTO HAOJIOICHMSI, UCCIICIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTAaTOB, BRIBOJIOB U 00OOIIEHU;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MPETOI0KEHUS O €T0 Pa3BUTUN B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nndopmanmeii:

BBISIBIISATH JA€PUIIUTHI HH(OOPMAIUH, TAaHHBIX, HEOOXOIUMBIX JJI OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIIPETUPOBATH HH(DOpMAITHIO
Pa3TUYHBIX BUIOB U (hOPM TIPE/ICTABICHNUS;

CTPYKTYypHUpOBaTh UH(POPMAIHIO, TPEJACTABIATH €€ B pa3INuHbIX (hopmax,
WILTIOCTPUPOBATH rparuecKy;



2)

OLICHMBAaTh  HAA&KHOCTH ~ MHPOPMALMM 1O  CAMOCTOSITEIBHO
c(hOopMyJIMPOBAaHHBIM KPUTEPHUSM.
Vuueepcanvuvie KomMmynuxamueHwvle Oelicmeus, o0Oecneuusarom

CHOPMUPOBAHHOCTb COYUATLHBIX HABLIKOG 00YYAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (QOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUH C
YCIOBUSIMH U LEJISIMU OOIICHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO
XOJIy pelIeHus 3a/1a41, KOMMEHTUPOBATH MTOJTyYEHHBIN pe3yJIbTaT;

B X0Jie 00CY/IeHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOMl TEMBI,
npoOJIEMBbI, pelIaeMoi 3a7a4u, BbICKA3bIBaTh UJIEU, HALIEJIEHHbIE HA TIOUCK
pEIIEHUs; COIMOCTAaBJIATh CBOU CYXICHUS C CYXICHUSMU JIPYTUX
YYAaCTHUKOB HAJIOTa, OOHAPYKUBATh Pa3IMuue U CXOACTBO MO3ULIUN; B
KOPPEKTHOH popme GopMyIMpOBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;
OPENCTaBISATh  pe3yJbTaThl  pEHIeHUs  3aJadyd, SKCIEpHUMEHTa,
UCCIIEOBaHMUs, TMPOEKTAa; CaMOCTOSATEIbHO  BBIOMpaTh  dopmar
BBICTYIUICHHS C YUETOM 3a]1a4 MPE3CHTAMU U 0COOEHHOCTEN ayTUTOPHH.

CorpyaHuvecTBo:

3)

NOHUMAThb W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHIVBHYaTbHONW PaOOTHI MPH PEUICHUU YYEOHBIX 3a/1a4; NPUHUMATh 1EJb
COBMECTHOM JIESTEIIbHOCTH, IUIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOMU
paboThI, pactpeaensaTh BUAbl paboT, AOrOBapUBATHCS, 00CYKIATh MPOLECC
U pe3ynbTaT paboThl; 00001aTh MHEHHUS HECKOIbKUX JIFOCH;
y4acTBOBATh B TPYIIIOBBIX (hopMax pabOThI (00CYkKIEeHUS, 0OOMEH MHEHHUIA,
«MO3TOBBIC TITYPMBD» W HHBIC); BBIMOJIHATH CBOK YacTh padOTHI U
KOOPJIMHUPOBATh CBOM JICWCTBHUS C JPYTMMH YJICHAMH KOMAaH]IbI,
OLICHMBATh Ka4eCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM,
chopMyTUpOBaHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSL.

Vuueepcanvuvie  pecynamuenvle  Oeiicmeus,  o0becneyusarom

popmuposanue cMulCI08bIX YCHMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3anmusi:

COCTaBJIATH IUJIaH, aJITOPUTM PELICHUS 337au, BBIOMPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEI,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApPUAHTHI PEUICHUH C Y4ETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

BJIaJ€Th HaBbIKaAMU MMO3HaBaTEIbHOMN pe(l)J'IGKCI/II/I KaKk OCO3HaHHuA
COBCPIIACMBIX I[CI‘/JICTBI/II‘/JI N MBICIIMTCIIBHBIX ITPOLCCCOB, UX PC3YyJIbTATOB,



BIIQJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJS Tpoliecca U
pe3yJibTara peuieHrs MaTeMaTHYECKOU 3a/1a4H;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUH
3a71a4¥, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENLCTB, AAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBATH COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSACHATH
IPUYUHBI JOCTHMKEHUSI WIM HENOCTHKEHUS PE3YJIbTAaTOB AEATEIbHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC

OmnepupoBaTh MOHATHSAMHU: TOUYKA, MPSIMasi, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPCOMETPUU U CIICJICTBHS M3 HUX IMPH PEIICHUU
reOMETPUUYECKHX 3a]1a4.

OnepupoBaTh HOHATUAMU: HAPAILICIIBHOCTD U IEPIICHANKYIIPHOCTD MPSAMBIX
Y TUIOCKOCTEU.

KnaccudumupoBarh B3aMMHOE PACIOJIOKEHHUE TMPSMBIX W IIJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTroJI, TPaHHW JBYTPAHHOTO YTJIa,
peOpo ABYrpaHHOrO yIJia; JUHEHWHBIN YroJl ABYrPaHHOTO yIJia; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh IMOHATUSIMH: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBITYKJIBIHA
MHOTOTPaHHHK, 3JIEMEHThI MHOTOTPaHHHUKA, TIPABWIBHBIM MHOTOIPAaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHIbI MHOTOI'DAaHHHMKOB (IHpaMHUJa; MpPH3Ma,
PSAMOYTOJIBHBIN TTapaijIeienunes, Ky0).

KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass  OCHOBAHHMS IS
Kkinaccuukanuyu (BBITYKIbIE W HEBBITYKIIBIE MHOTOTPAHHHMKH; IPaBUIIbLHBIC
MHOTOTPaHHHMKH; IPSIMbIC U HAKIIOHHBIC IPU3MBI, TaPaJIC/ICIHIICIbI).

OnepupoBaTh MOHATHAMH: CEKYINas TIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIATIBI TOCTPOCHUS CCUCHUI, UCTIONB3YS METOJI CIICIOB.

CTtpouTh CcEUEHHS MHOTOIPAHHHKOB METOJIOM CJICJIOB, BBITIOJHSTH
(BBIHOCHBIC) TIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BU
CBEpXY, COOKY, CHU3Y.

PemaTh 3agaun Ha HaXOXACHHE I€OMETPUYCCKHUX BEIMUYHMH IO 00pas3laM Wi
aIrOpUTMaM, IPHMCHSS HM3BECTHBIC AHATUTUYCCKUE METOJbI IPH PEIICHHH
CTaH/IaPTHBIX MAaTEMATHYCCKHUX 3aJ1a4 Ha BEIYUCIICHUE PACCTOSHUIN MEXKTY JIBYMsI
TOYKAaMH, OT TOYKHM JI0 TMPSMOH, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEITUBAIOIIUMHUCS TTPSIMBIMHU.



Pemath 3amaun Ha HaXOXJAE€HHE FEOMETPUUYECKUX BEIMYHMH MO 00pas3laM MIH
QIrOPUTMaM, IPUMEHSIS H3BECTHBIE AHAIUTHUYECKHME METOABbl IPU PELICHUU
CTaHJAPTHBIX MaTEMAaTUYECKHUX 3aJa4 Ha BBIYMCICHHUE YIJOB MEXAY
CKPCIUBAKOIIMMUCA TPSAMBIMHA, MEXAY HIPAMOM M IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, ABYTPaHHBIX YIJIOB.

Boruucnsats 00bEMBI U TUIONIAIM IOBEPXHOCTEW MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) € MPUMEHEHHEM (OpMYJ; BBIUUCIATH COOTHOILIECHUS MEXKIY
IO IIMUA TOBEPXHOCTEN, 00bEMAMU MOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATUSMHU: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh M
MIIOCKOCTh CHMMETPHUU; IEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYPBI.

N3Bnekarb, npeoOpa3oBbIBaTh W HHTEPHPETHUPOBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPe/ICTABICHHYIO HA YEPTEkKaX U
PUCYHKAX.

[IpuMeHaTh TeoMeTpudeckue (PakTbl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIArarolX HECKOJIBKO [IaroB PEICHUS, €CIIM YCIOBUSA IPUMEHECHHUS
3a/1aHbI B IBHOU (hopMme.

[IpumeHsaTh NOpOCTEHIINE NTPOTPAMMHBIE CPEACTBA H  JIIEKTPOHHO-
KOMMYHUKAILIUOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIMTH MpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
KU3HU, PACIIO3HABATH [IPOSABICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMEHATh MOJIyYEHHBIE 3HAHWUS HA NMPAKTUKE: AHAIU3UPOBATh PEAJIbHBIC
CUTyallud U IPUMEHATH U3YUYCHHBIC IIOHATHS B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTudecku CcGhOpPMYJIUPOBAHHOM MPOOJIEMBbI, MOJICIUPOBATH peabHBIC
CUTyallud Ha S3bIKE TIE€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHN M TEOpeM, ammapaTa aiareOpbl; pemarh
IIPAKTUYECKHUE 3aJ1a4U, CBA3AHHBIEC C HAX0XKJICHUEM T€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBath MOHATUAMH: IWJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yrolue
HWIMHAPUYECKOW  TMOBEPXHOCTH, IIWJIMHIAP; KOHHUYECKAas  IOBEPXHOCTD,
o0pasyrolye KOHUYECKOM MOBEPXHOCTH, KOHYC; chepudeckas OBEpXHOCTb.

Pacno3naBath Tena BpaieHus (WIKHAP, KOHYC, cdepa U 1map).

OOBICHATH CTIOCOOBI OTYUEHHS TEI BPAIlCHHS.

KnaccuduuupoBats B3auMHOE pacnofioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMeHTa; IAapOBOM CJIOW, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IIaPOBOU CEKTOP.

Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEM Ten  BpalleHUs,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM (HOPMYIL.



OnepupoBaTh TOHSATUSIMU: MHOTOTPAaHHUK, BIHCAaHHBIK B cdepy U
OMHCaHHBIA OKOJIO cdephl; chepa, BOHCaHHAS B MHOTOTPAHHHMK WJIU TEJO
BpAIIICHHS.

BBIYUCIATE COOTHOIIEHUS MKy TUTOMIAASMU IMOBEPXHOCTEH B 00BEMaMU
IMOJOOHBIX TEI.

N3o0pakath m3ydaembie (UTYpBl OT PYKH M C NMPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BhImonHATE (BBIHOCHBIE) MIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHHS TEJ BPAIICHHS.

N3BnekaTh, HMHTEPHPETHPOBATH M MPEOOpPa30BLIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO HA YepTEkKax U
pHCYHKaX.

OmepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRBE.

BoImomHATE MEUCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCII0, OOBACHATH, KAKUMH CBOMCTBAMH OHH 00JIaJafoT.

[IpyMeHsTh MpaBUIIO MapaJlyieyIeUIe/a.

OmnepupoBaTh MOHATHAMU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOd MEXTY
BEKTOPAMH, CKAJIIPHOE MTPOM3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIC
BEKTODHI.

HaxonuTs cymMmmMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJI MEXKTY
BEKTOpaMH, CKaJIpHOE MPOMU3BEACHHUE, paCKIaAblBaTh BEKTOp IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CUCTEME KOOpPIUHAT.

[IpumensaTh TeoMmeTpuueckue (aKThl IS PEHICHHUs] CTePEOMETPUUYSCKUX
3aj1a4, MPEeAToIararofX HeCKOJIbKO IIIaroB PEIICHUS, €CITH YCIOBHS IPUMEHEHUS
3a/1aHbI B IBHOU (hopme.

Pemats mpocTeiiiue reoMeTpuyecKue 3aja4ui Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.

Pemrate 3amaym Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHN U
HAXOXKJACHHE TEOMETPHUUSCKUX BEIUYMH MO 0OpaslaM WM ajJropuTMaM, MPUMEHSSA
W3BECTHBIC METO/IbI ITPH PEIICHUH CTaHAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpyuMeHATh MpOCTEHIIHE TPOrpaMMHBIC CpEJICTBA M AJICKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI ITPH PEIICHUU CTEPEOMETPUICCKUX 3aad.

[IpuBoUTE MpUMEPH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
KWM3HH, PacIiO3HaBaTh MPOSABJICHNE 3aKOHOB TEOMETPHHU B HCKYCCTBE.

[IprMeHATh MOJIyYCHHBIC 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyalldd W TPUMEHSATH W3YUYCHHBIC TOHATHS B TPOIECCE IMOUCKA PEIICHUS
MaTeMaTu4ecku c(hopMyIMpOBaHHOMN MPOOIEMBI, MOJICTUPOBATH PEAIbHBIC



CuTyalliid Ha MA3BIKC TI'COMCTPHH, HCCICAOBATL IIOCTPOCHHBLIC MOACIU C
HCIIOJIb30BAHUCM I'COMCTPHUYCCKHUX MOHATHHN U TCOpPCM, aIlllapara aﬂre6pm; peuIaTb
IMPAKTUYCCKUC 3aaa49M, CBA3aHHBIC C HAXOXICHUCM I'COMCTPHUUCCKUX BCJIMYHMH.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypcsl

Ne HaunumenoBanue

n/ pa3aejioB 1 TeM Bcer Kourpoubnubl | IIpakTnyecku
n NPOorpaMmMsbI 0 e padoThbl e padoThbl

BBenenue B
CTEPEOMETPHIO

[IpsimMble 1
IJIOCKOCT U B
IIPOCTPAHCTBE.
POSIP 12 1
ITapannensHOCTB
MPSIMBIX U

IJIOCKOCTEH

[lepnenauKynsspHOCT
3 b MPSMBIX U 12
IIJIOCKOCTEN

Y1l MexIy
4 MPSIMBIMU U 10 1
MIOCKOCTSIMHU

5 MHororpanHuku 11 1

O0BEMBL
MHOTOTPaHHUKOB

IToBTOpEHME:
7 CEYEHMs], PACCTOSTHUSA 4 1
U yTJIbl

OBIIEE KOJIMYECTBO
YACOB I1O0 68 5 0
I[TPOT'PAMME




11 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HanmeHnoBanme
Ne (uudpossbie)
pa3ieioB U TeM KonrpoJunubie | Ilpakruyeckne
n/n Bcero oOpa3oBaTe/ibHbIE
NporpaMmMbI padoThI padoThI
pecypchl
Tena BpamieHus 12
OOBEMEBI TET 5 1
Bexrops! n
KOOPJIMHATHI B 10 1
MPOCTPAHCTBE
IToBTOpEHME,
000011IeHHE, 7 1
CUCTeMaTHU3aIs
3HaHUI
OBUIEE
KOJIMYECTBO YACOB 34 3 0

I10 [TIPOT'PAMME




INOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoabHble
padoThI

JlaTa
H3y4eHust

OCHOBHbIE TTOHATHS
CTEPEOMETPHH: TOUKa, IpsMas,
IUIOCKOCTB, IPOCTPAHCTBO.
[TpaBuna n3obpaxkeHus: Ha
PHUCYHKaX: U300payKeHHUsI
IUIOCKOCTEH, MapaieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

01.09.2023

ITonsTHA: Iepecekaronmecs
IUIOCKOCT Y, TIEPECEKAIOLUECS
npsiMasi ¥ INIOCKOCTh

02.09.2023

ITonsTHA: Iepecekaronecs
IUIOCKOCTH, TIEPECEKAIOLUECS
npsiMasi ¥ INIOCKOCTh

08.09.2023

3HAKOMCTBO C
MHOTOTPaHHUKAM U,
M300pakeHre MHOTOTPaHHUKOB
Ha PUCYHKax, Ha
MPOEKIIMOHHBIX YepTexKaX

09.09.2023

HauanbHble cBefieHus o kyoe u
MAPAMUJE, UX PA3BEPTKU U
Mozenu. CeueHus
MHOT'OI'PAaHHUKOB

15.09.2023

Hauanwsubie cBeieHus 0 Kyoe u
nupaMuie, UX pa3BEPTKH U
mozaenu. CeueHust
MHOTOTPaHHUKOB

16.09.2023

[TonsiTHE 00 aKCHOMATHYECKOM
HOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

22.09.2023

[TonsiTre 00 akCHOMaTHYECKOM
HIOCTPOCHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHH U
CJIICACTBHUA U3 HUX

23.09.2023




IToHsTHE 00 AKCHOMATHYSCKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEJACTBHS U3 HUX

29.09.2023

10

IMousTHE 00 AKCHOMATHYECKOM
MOCTPOCHHUH CTECPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

30.09.2023

11

Bzanmnoe pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
apajuieiIbHbIE U
CKPEIIUBAIOIINECS MPSIMbIC

06.10.2023

12

ITapajieapHOCTD HPAMBIX U
IUIOCKOCTEN B ITPOCTPAHCTBE:
napajuleabHbIC IPSIMbIE B
IIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX MPAMBIX

07.10.2023

13

[TapannensHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapayeabHOCTB IPSIMOU U
IUIOCKOCT U

13.10.2023

14

YTIIBI ¢ COHANPABICHHBIMU
CTOpPOHAMH

14.10.2023

15

VYron Mexay npsiMbIMHU B
IIPOCTPAHCTBE

20.10.2023

16

VYrois Mexny npsMbIMA B
IIPOCTPAHCTBE

21.10.2023

17

[TapamienbHOCTB INIOCKOCTEH:
napajuleJIbHbIe TNIOCKOCTU

27.10.2023

18

CBoiicTBa napamieabHbIX
IJIOCKOCTEN

10.11.2023

19

IIpocreiimne
POCTPaHCTBEHHBIE (DUTYPHI HA
MJIOCKOCT U: TETpadp, KyoO,
napajuleJenune/

11.11.2023

20

[TocTpoeHue ceuennit

17.11.2023

21

ITocTpoeHue ceueHnuit

18.11.2023

22

KonrponsHas pabota o teme
"ITpsimbl€ M TIOCKOCTH B
IIPOCTPAHCTBE.

24.11.2023




[TapaeTbHOCTh MPSAMBIX U
IIockocten"

23

IlepneHqUKyYISPHOCTD PSMOUN
Y IUIOCKOCTH:
NIEPIICHIUKYJIIPHBIC NIPSIMBIC B
IIPOCTPAHCTBE

25.11.2023

24

IIpsiMble MapasuiebHbIE U
NEPIEHIUKYIISIPHbBIE K
IUIOCKOCTH

01.12.2023

25

[Tpsimble mapanenbHble U
NEePIEeHIUKYISIPHBIE K
IUIOCKOCTH

02.12.2023

26

IIpu3nax
NEPIEHAUKYIIIPHOCTH NIPSIMOMN
U IJIOCKOCTH

08.12.2023

27

IIpuznax
NEPIEHIUKYJIIPHOCTH IPSMOU
1 IUIOCKOCTH

09.12.2023

28

Teopema o npsamon
HEepIEHINKYIIPHOH MJI0CKOCTH

15.12.2023

29

Teopema o ipsamoit
MEPIECHINKYJISIPHON TIOCKOCTH

16.12.2023

30

Teopema o npsamon
MEePHIEHANKYIISIPHOM MIIOCKOCTH

22.12.2023

31

HepneHz[HKynﬂp 1 HAKJIOHHBIC!
PACCTOAHNE OT TOYKHU OO
IIJIOCKOCT U, paCCTOAHUC OT
HpHMOﬁ J0 INIIOCKOCTHU

23.12.2023

32

IlepnenquKynsp 1 HAKJIOHHBIE:
pPacCTOsIHUE OT TOYKH 110
IJIOCKOCT U, paCCTOSIHUE OT
IPSAMOM 110 TUIOCKOCTH

29.12.2023

33

[lepnenauKynsp 1 HAKJIOHHBIE:
pPacCTOsIHUE OT TOYKH 110
IUIOCKOCT U, PACCTOSHUE OT
IIPSIMOM JI0 TUIOCKOCTH

12.01.2024

34

[lepnenauKynsp 1 HAKJIOHHBIE:
pacCTOsIHUE OT TOYKH 110
IUIOCKOCT U, PACCTOSHUE OT
IIPSIMOM JI0 TUIOCKOCTH

13.01.2024




35

VYrabl B IpOCTPaHCTBE: yroi
MEX1y MPSAMOM U IIIOCKOCThIO

19.01.2024

36

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOIO YyIJIa

20.01.2024

37

JByrpaHHbI{ yroJ, JTMHEHHBIN
yroJi ABYTPaHHOTIO yIJia

26.01.2024

38

[TepneHUKYISIPHOCTD
IJIOCKOCTEW: MPU3HAK
NEePHEHAUKYISIPHOCTU JBYX
IUIOCKOCTEH

27.01.2024

39

[leprieHAMKYISIPHOCTH
IJIOCKOCTEW: MPU3HAK
NEPHEHAUKYIIPHOCTHU IBYX
IJIOCKOCTEeM

02.02.2024

40

[lepneHquKyISIpHOCTD
IJIOCKOCTEW: MPU3HAK
MEePHEHAUKYISIPHOCTH JIBYX
IJIOCKOCTEeM

03.02.2024

41

Teopema o Tpéx
HepIeHINKYIIpax

09.02.2024

42

Teopema o Tpéx
HEPIEHIUKYIApax

10.02.2024

43

TeopeMa o Tpéx
NEPIEHINKYIIIpax

16.02.2024

44

KonrponbHas padora no remam
"IlepnieHIUKYISIPHOCTD
NpSIMBIX U IIJIOCKOCTER" 1
"Vl MeXAY NPSMBIMU U
IUIOCKOCTSIMU"

17.02.2024

45

ITonsiTME MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOT'OI'PAHHMKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTPAaHHUKA

23.02.2024

46

[Tpusma: n-yronbHas pu3Ma;
TpaHu ¥ OCHOBAHUS TIPU3MBI;
npsiMasi 1 HAaKJIOHHAs! IPU3MBI;
OoKoOBas U MOJHAs
HOBerHOCTB HpI/ISMLI

24.02.2024

47

Iapamnenenunesn,
MPSAMOYTOJIbHBIN

29.03.2024




TapaJIIeNICIIUIIE]T U €TO
CBOMCTBA

48

IInpamuna: n-yroapHas
IIMPaMUJIa, TPAaHU U OCHOBAHUE
nupamMu/ibl; 00OKOBas U MOJIHAs
IIOBEPXHOCTb ITUPAMHU/IBL;
IIPABWJIbHASA U yCEYEHHAs
nupaMua

02.03.2024

49

[TpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSATUE MPABUIILHOTO
MHOT'OTPAHHUKA; TPaBUJIbHAS
pu3Ma U NpaBUIIbHAS
nMpamuja; IpaBuibHas
TpEeyroyibHasi MUPAMHIA U
MPaBUIBHBIN TETpas’ap; KyO

08.03.2024

50

[IpencraBienue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKAdAP ¥ UKOCAdP.

09.03.2024

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, OPSIMOM, TIIIOCKOCTH.
DNEeMEHTBl CUMMETPUU B
nupamMuIax,
napasuiesenunenax,
MPaBUIIBHBIX MHOTOTPaHHUKAX

15.03.2024

52

Briancnenune 31eMeHTOB
MHOTOTPaHHUKOB: p&opa,
JIMaroHalv, yIJibl

16.03.2024

53

ITmomanes OOKOBOI
MIOBEPXHOCTHU U TIOJHOU
MOBEPXHOCTHU MPSMOI TPU3MBI,
IJI0MIab OCHOBAHHMI, TEOpEeMa
0 OOKOBOI OBEPXHOCTHU
IIPSAIMOM PU3MBI

22.03.2024

54

ITmomanes OOKOBOI
MOBEPXHOCTU Y TTIOBEPXHOCTH
MIPABIJILHOM MTHUPaM HIbI,
TeopeMa o TUIOMAIH OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MTUPAMU/IBI

05.04.2024

55

KonTponbhas pabota o teme
"MHororpaHHukm"

06.04.2024




56 [TonsiTue 06 06bEME 1 12.04.2024
o7 O0BEM TUPAMUTBI 1 13.04.2024
58 O06BEM nUpamMuabl 1 19.04.2024
59 O06BEM nupamMuabl 1 20.04.2024
60 O0BEM TUPAMHUTBI 1 26.04.2024
61 O0BEM pU3MBI 1 27.04.2024
62 O0bEM TPU3MBI 1 03.05.2024
63 O0BEM TTPU3MBI 1 04.05.2024
64 KOHT}.?OJIBHaSI pabora 1o Teme 1 10.05.2024
"OO0BEMBI MHOTOTPAHHUKOB"
IToBTOpeHue, 006001IEHNE
65 CHUCTEeMAaTH3aIU 3HaiII/II>i. 1 11.05.2024
[TocTpoeHue ceueHuii B
MHOTOTPAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
cUcTeMaTH3aIlus 3HaHUH.
Brruucnenue paccTosHUMN:
66 MEXy IBYMS TOYKAMH, OT 1 17.05.2024
TOYKH JI0 MIPSIMOH, OT TOYKH 0
TUTOCKOCT M, MEXKITY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Wrorosast koHTposIbHAsS paboTa 1 18.05.2024
[ToBTOpeHue, 06001IeHIE
CHCTEMaTH3aIUs 3HAHUA.
Brrancnenue yrios: Mexay
68 CKPELIMBAIOIIMMHUCS TPSIMBIMH, 1 24.05.2024
MEXy TPSIMOI U MIIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MEX]Ty IIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIE
padoThI

Jlara
U3YYeHUS

Cdepa u mrap: neHrp,
paauyc, MaMmeTp; IUIomaIb
MOBEPXHOCTHU C(hepbl

Bzanmuoe pacnonoxenue
cdephl U TUIOCKOCTH;
KacaTeJbHasl MIIOCKOCTh K
chepe; omanb chepsl

N300paxenue cdepsl, mapa
Ha 1iockocT. CeueHus
mapa

Hunuapa pudeckas
MOBEPXHOCTH, 00pa3yrolue
UWJIMHAPUYECKON
MMOBEPXHOCTH, OCh
UWJIMHAPUYECKON
MMOBEPXHOCTHU

HunauHa p: OCHOBaHUS U
OOKOBast TOBEPXHOCTb,
oOpa3syromas 1 oChb;
IJI0IIaAh OOKOBOM U IOJIHOM
MOBEPXHOCTH

N300pakeHre MUIMHIpPa Ha
IJI0CKOCT U. Pa3BépTka
mHapa. Ceuenus
WIMHApPA (TI0CKOCTHIO,
napauIeIbHON NN
NEePIEHANKYIISIPHON OCH
HUAJTUHIPA)

KoHuueckasi MOBEpXHOCTb,
o0pa3yrone KOHUIeCKOn
MIOBEPXHOCTH, OCh U
BEpPIINHA KOHUYECKOH
IIOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas u
0Cb; IIJI0II[a1b OOKOBOM U




MTOJIHOM MMOBEPXHOCTH

Y ced€HHbIN KOHYC:
00pa3yIolIye U BBICOTA;
OCHOBaHHA U OOKOBast
IIOBEPXHOCTh

10

N306paxeHne kKoHyca Ha
IUIOCKOCT U. Pa3BépTka
koHyca. CeueHus KoHyca
(TJI0CKOCTBIO,
NapajuieIbHOM OCHOBAHMUIO,
U TUIOCKOCTBIO, MPOXOIAIICH
4yepes3 BEPIINHY)

11

KomOunanus ten BpamieHus
Y MHOT'OTPaHHUKOB

12

MHororpaHHuK, ONMCaHHbBIA
okoJto chepsl; chepa,
BIIMCAaHHAs! B MHOTOTPAHHUK
WM B TEJIO BPAIICHUS

13

[TousTie 00 00BEME.
OCHOBHBIE CBOIICTBA
00BEMOB Ten

14

O0BEM mMHIpa, KOHYyCca

15

O0BEM mapa u oI
cepsl

16

ITonoOHbBIE TENA B
MIPOCTPAHCTBE.
COOTHOIIICHUS] MEXKTY
IJIOIIAASIMU TIOBEPXHOCTEH,
00BEMaMH ITOJJOOHBIX T

17

KonTponbhas pabota no
temamM "Tena Bpamenus" u
"O6bemsb! Ten"

18

Bekrop Ha miockocTy U B
IIPOCTPAHCTBE

19

CroxeHue 1 BbIUHUTAHUE
BEKTOPOB

20

YMHOXKEHHE BCKTOpPA Ha
YHUCIIO

21

Pasnoxenne BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio




napajjcjicnmiicaa

22

Pemrenue 3amay, cBSI3aHHBIX
C MIPUMEHEHUEM TIPABUII
JICUCTBUI C BEKTOPaMHU

23

[IpsimoyronbHast cucrema
KOOPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3am1auu B
KOOpauHaTax

24

YTr0o1 Mexay BEKTOpPaMHU.
CkansipHoe npou3BeeHNE
BEKTOPOB

25

Brpluucienue yrioB Mexay
IPSAMBIMU U TUIOCKOCTSMH

26

KoopanHaTHO-BEKTOPHBIN
METO/]] TIPY PELICHUU
FE€OMETPUUECKUX 3a/1a4

27

KonTponbhas padoTa o
teme "BekTopsl 1
KOOPJIMHATHI B
npocTtpaHcTse"

28

[ToBTOpeHue, 06001IeHIE U
CHUCTeMaTU3alus 3HaHH.
OcHoBHbIE QUTYpBI, PAKTHL,
TEOpEeMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEHue, 06001IEHIE U
cucTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpEHue, 0600IICHIE 1
CHCTEMAaTH3aLMs 3HAHUIA.
3aga4u IJIAaHUMETPUU U
METOJTBI X PEIICHUS

31

[ToBTOpEHue, 0600IIEHIE 1
CHCTEMAaTH3aLMs 3HAHUIA.
3aga4u IJIAaHUMETPUU U
METOJTbI UX PEIICHHS

32

[ToBTOpenue, 0000mEeHNE 1
CUCTEMAaTHU3alus 3SHAHWI.




OcHoBHbIE PUTYPBI, HAKTHI,
TEOPEMBI Kypca

CTEpEeOMETPUU
33 Nrtorosas KOHTpoIbHAA 1
pabora
34 [ToBTOpEHME, 06061ueH1:Ie u 1
CcHCTeMaTH3allysl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYHEHUKA

* Maremaruka: anreopa 1 Hadyajla MaTeMaTUYE€CKOrO aHalIM3a, TE€OMETPUSL.
AnreOpa 1 Havyajla MaTeMaTHYecKoro aHanusa (B 2 yactsix), 10-11 knaccel/ YacTsb
1: MopakoBuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; moa
penaxiueit Mopakosuua A.I'., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLL MHEMO3HNHA»

* Maremaruka: anredpa ¥ Hauana MaTeMaTU4eCKOro aHaln3a, FeOMETPHUsI.
AnreOpa u Havaja MaTeMaTHYECKOro aHaiusa (B 2 yactsax), 11 kmacc/
MopakoBud A.I'., Cemenos I1.B., Anekcanaposa JI.A., Mapnaxaesa E.JI.,
Axnnonepnoe o6mectBo «M3narenpcTBo «IIpocBemenuey

* Maremaruka: anredpa ¥ Hauana MaTeMaTU4eCKOro aHaln3a, FeOMETPHUSI.
['eometpus, 10-11 kmaccwel/ Aranacs JI.C., byty3os B.®., Kagomiies C.b. u

apyrue, AxiponepHoe oomecto «M3natensctBo «IIpocBenienne

METOANUYECKHUE MATEPHUAJIbI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






