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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 6a30BOT0O ypOBHS JJIsi 00Yy4YaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeneparbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsL.
PeaJ'II/I?;aHI/I?I mporpaMmal oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3yJIbTaTOB
0oOydYeHUsI TEOMETPHH B HAIIPABJICHUW JIMYHOCTHOTO PAa3BUTHs 00ydJaromuxcs, GopMupoBaHUs
(YHKIIMOHATEHOW MaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIMCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUNH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUU M MPOIIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CIocOOCTBYeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHS YUAIIUXCS, a TakKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS aallTallid B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TAK U TYMAHUTAPHOM.

Jlormueckoe MbIIICHHE, (HOpPMUPYEMOE TMpPH H3YYCHUH OOYYAIOIIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIEMOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEIICHUU 3aJlad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsiX JEATENbHOCTH 4YejoBeka. OpUEeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHUE €ro COIMAIBLHOTO OBbITHsA, (GopMa OTpaKCHHS OKPYXKAIOIIETo MHUPA,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aKTHBHOTO  MPeoOpa3oBaHHs — JCHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEUHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
JEATENBHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAIBLHO BAKHBIX Ka4yeCTB, MOATOMY aKTyalbHa
3a1aua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAaKTUYECKOU
JESTETBHOCTH 10 MHOTHM HAIPaBJICHUSIM.

[enb ocBoeHus mporpaMmMbl yueOHOTO Kypca «['eoMeTpush» Ha 6a30BOM ypoBHE 00ydeHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIHTYPHOE pPa3BUTHE OOyYaromMxcs udepe3 obecredeHue
BO3MO>KHOCTH NPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
NeUCTBUH, crienn(UIHBIX TEOMETPUU, BO3ZMOKHOCTH YCIEIIHOTO MPOI0JDKEHUS 00pa3oBaHus 0
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanms. Takum oOpa3om, oOyuaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE JIJIs
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
Oosiee TIIyOOKO, €ClIi B JalbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccCHOHATFHON IS TEILHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISIOTCS:

e (dopMupoBaHWE TpPENCTABICHUSA O TEOMETPHUH KaK YacTH MHPOBOH KYIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (dopMupoBaHWE TpPEACTABICHUS O MHOTOTPAHHUKAX M TellaX BpAIICHUS KaKk o
BOXHEHWIINX MaTEMaTHYECKHX MOJIENSIX, MO3BOJISIONIMX ONKCHIBATh U M3y4aTh Pa3HbIE
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opmupoBaHME YMEHHs pacliO3HaBaTh Ha YEPTEkKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHEC METOJAMH peIIeHWs 3aJa4 Ha T[OCTPOSHHs Ha H300paKEHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopmupoBaHME yMEHHUS ONEPUPOBATh OCHOBHBIMHU TOHSTHSIMH O MHOTOTPAaHHHKAX W
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOICTBaMU;

e OBJAJCHHME AITOPUTMAMM PELIEHHS OCHOBHBIX THUIOB 3ajay; (OpMHpPOBAHUE yMEHUS
IIPOBOJUTh  HECJIOKHBIE  JOKa3aTeJIbHbIE  PAcCY)KICHHMsT B  XOA€  peEIICHUs
CTEpEOMETPUYECKHX 3a/1a4 U 3334 ¢ IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUICKTYaJIbHBIX UM TBOPYECKMX cIOcOOHOCTe  oOydaromuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opmupoBanue (GYHKIHMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPHM: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECKUX OHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalMsX U IPU H3YYEHUM JPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
reOMETpUYECKUN ammapaT JUlsl pelleHMs NPaKTUKO-OPHEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETpUU

B Hayaje ero M3ydyeHHus 3ajad, peUlaeéMblX Ha YPOBHE MHTYUTHUBHOTO IO3HAHMS, M
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs pab0Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET INPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HU3YUEHHIO TIpeIMeTa.

[Ipenmourenne oOTHAETCs HATISAAHO-KOHCTPYKTHUBHOMY MeETOJy OOy4YeHHs, TO €cThb
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeqaTeNbHOCTH. Pa3BUTHE TNPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy YydamMxcs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 3a7ay Ha CO3/1aHUe MPOCTPAHCTBEHHBIX 00Pa30B U
3aJjay Ha OINEpPUpPOBAHUE IMPOCTPAHCTBEHHBIMU oOpaszamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTIOPOM Ha HArJSIIHOCTh, a OTIEPHPOBAaHUE 00PAa30M — B YCIOBUSAX OTBJICUEHHS OT HArIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKn», «lIpsmMble U IIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BeKTopsl 1
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
M0 COJEPKATeIbHBIM JIMHUSAM, HO W TO rojaM OOy4eHHs Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIAJICHME TEOMETPUYECKMMHU  TOHATHSAMH WM HaBBIKAMH  OCYIIECTBJIUIOCH
MIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOIGHUEM IMpPUHIUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTAaBICHUMN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCEro 3a JiBa rojia ooyuenus - 102 yueOHBIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUSA cTepeomeTpun. Touka, mpsmasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTre
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH H CIICIICTBHS U3 HUX.

B3aumHoe pacnosio’keHue MpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapauieIbHble U
cKpeluBampomuecs npaMbie. [lapainenbHOCTh NPSMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajulelibHble MpsSMble B IPOCTPAHCTBE;, MAPAIEIBHOCTh TPEX MPSIMBIX; MapaieIbHOCTh
NpsIMOM M MJIOCKOCTH. YTJIBl C COHAINPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXJay MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajuiedbHbIE  IJIOCKOCTH;  CBOWCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
KyO, apaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHukynapHOCTh HPSIMOM M IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsMble B
MPOCTPAHCTBE, MpsAMbIE MapajulebHble U TEPHEeHIUKYISIPHbIE K IIJIOCKOCTH, MpHU3HAK
MEPIEHIUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJIIPHON
IJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXIY NMPSMOM M TUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsip U HaKIOHHBIE: PaCCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PpAcCCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpPOeKUus (GUIrypbl Ha IJIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPIEHANKYIISIPAX.

MHoOrorpaHHuKu

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; MIpsIMasi U HaKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpaa: N-yrosbHas
nupaMuia, TpPaHd W OCHOBaHUE MUpaMUJIbl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; MpaBUiIbHas TPEYrojbHas MUpaMUAa U MpaBUWIbHBIN TeTpasap; KyO. [IpeacraBienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpu3Mbl U
MUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUH B ITUpaMuJax, apajuiejenuneax, IpaBujibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans GoxoBoi
MOBEPXHOCTU U IIOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHWUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans GOKOBOI MOBEPXHOCTH U IMOBEPXHOCTU
MPaBUIBHON MUpaMM[bI, TEOpeMa O IUIOMAau yceuy€HHOM nupamuipbl. [loHstHe 06 0OBEME.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KVIACC



TeJia BpalueHus

HunuHapuyeckas NOBEPXHOCTh, O00pa3yloIMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LlumuHap: ocHOBaHUs B OOKOBas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO 1 MOTHOI MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00Opasylolue KOHMYECKOW IMOBEPXHOCTHU, OCh M BEpIIUHA
KOHUYECKOW ToBepxHOCTH. KOHyc: OCHOBaHHME WM BepIIMHA, OOpasyromias M OCh; IUIONIA]Ih
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUAMETp; IUIOIIAAh IMOBEPXHOCTH cdepsl. Bianmuoe
pacrosiosxenue chepsl U MIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N300paskenue Ten BpaleHust Ha TIIOCKOCTH. Pa3BépTka IIMHApa U KOHYCa.

KOM6I/IHaIII/II/I TCJI BpallCHHUA W MHOI'OIrPpaHHUKOB. MHOFOFpaHHI/IK, OIIMCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHasi B MHOTOTPAHHUK, WU TEJIO BPaIICHUSI.

[Tonsatue 06 oO0béMe. OcHOBHBIE CBOiicTBa 00BEMOB Teln. Teopema 00 00bEMeE
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1muiuHApa, KoHyca. O0bEM
mapa | rioimaab chepsl.

[lopo6uble Tena B mpoctpaHcTBe. COOTHONIIEHHMS MEXKAY IUIOIIAIIMU IOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauielbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(TmapasuteTbHOE OCHOBAHUIO M ITPOXOAIIEE Yepe3 BEPIINHY), CEUSHHS [apa.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B mpocTpancTBe. CloKEeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. Koopawnatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HOPSIMBIMU U IHIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELICHUH T€OMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3yJNbTAaThl OCBOCHHUSI MpOrpaMMmbl ydueOHOro mnpeamera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

COPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIIMH OOYYArOIMIerocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTr0o OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIeCTBa
(BBIOOPBI, OMIPOCHI M Tp.), YMEHHUEM B3aMMOJIEHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ATHUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pPEIICHUH, pacCyXICHUH; BOCIHPHUUMYHBOCTHIO K
MaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310poBOro M Oe3omacHoro oOpas3a »KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHUEM IEHHOCTU TPYAOIIOOMS; WHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIC
KU3HEHHBIC IUIaHBl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYpPhl, TOHUMAHHEM BIHSIHHUS COIHAIILHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOJieM; OpUeHTalMei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCJIEICTBUNA JIJIsl OKPY>KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JEATEIbHOCTH, 3TAaNOB €€ pa3BUTUS U 3HAYUMOCTU Ui Pa3BUTUS LIMBUIIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMYU,  YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
oeticmeusamu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble joruyeckue aeicTBus:

e BBIIBJISATh U XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKU MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KPUTEPHUH TTPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (HOPMYIHUPOBATh U MPEOOPa30BBIBATH CYXKACHUS: YTBEPIUTENbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

e BBISBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOpeUns B (hakTax,
NAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX; Mpeajaratb KpUTEPUH [Jsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C HCIOJb30BAaHHUEM 3aKOHOB JIOTUKH, JACIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUU;

e TPOBOJUTH CAMOCTOATENBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUH (IIpsIMbIe
U OT TNPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BpIOMpaTh croco0 pemieHus y4eOHOUM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOISAIMINNA ¢ YIETOM CaMOCTOSITENIFHO BBIAECIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

e HCNOJB30BaTh  BOINPOCHI  KAaK  MCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HAHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE TPOTUBOPEUHE, MPOOIEeMYy, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (OpPMHUPOBATH TUIIOTE3y, APTyMEHTHUPOBATh CBOIO TO3HIIMIO,
MHEHUE;

e TPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

e caMocCTOsTeNsHO (opMmynupoBaTh OOOOIIEHHS M  BBIBOABI TIO  pe3yabTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
O €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JeUUIUTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pAa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MIPECTaBIICHHS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3IuyHbIX (opmax,
WJLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(OPMAIMH 10 CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh ¥ (DOPMYJIHPOBATH CYKJIECHHS B COOTBETCTBHU C YCIOBHSIMHU M HEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110 X0y PEIIeHUs 3a7aql, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIIEMBI,
pemaeMoi  3aJa4yu, BBICKa3bIBaTh HJIEH, HAaIlCJICHHbIE Ha TIOUCK PEUICHHUS;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJICHUSMU JPYTHX YYacTHMKOB JMAjora,
0OHApY)KMBATh Pa3JINUME U CXOJCTBO MO3UIINNA; B KOPPEKTHON (opMe popMyInpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/IbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
IpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHW3AIMI0 COBMECTHOM pPa0OTHI, pachpeAessTh BHIbI PadoOT,
JIOTOBAPHBATHCS, OOCYXKIATh MPOLECC W pe3ysbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMHU KOMaH/Ibl; OI[CHUBATh KAYE€CTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AITOPUTM PELICHUs 3a]]auu, BIOUPATh CIIOCO0 PEIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH M MBICIMTEIIbHBIX mponeccoB, HUX pPe3ylIbTAaTOB; BJIAACTH criocobamu



CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

e MPEABUAETH TPYIHOCTHU, KOTOPbIE MOT'YT BO3HMKHYTh IIPH PELIEHUM 3aJaud, BHOCUTb
KOPPEKTUBBI B AEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, AAHHBIX, HalJIEHHbBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OILIEHUMBaTh COOTBETCTBUE pE3ylbTaTa LEIM M YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmnepupoBaTh MOHATUSMH: TOUKA, TPsAMasi, TIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVIEIBHOCTh W TMEPIECHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuduimposats B3auMHOE PaCIoIOKEHNUE IPSIMBIX U TJIIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMU: JBYTPaHHBIM Yroj, TpaHU JABYIpaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJIa; TUHEHHBINA yroJl ABYITPaHHOTO yriia; TpaJdycHas Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUIIbHBIN MHOTOT PaHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne/, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAHHUS Ui KjacCHU(UKAIIUU
(BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; TPaBUIbHbIE MHOTOTPAHHUKH; MpsIMbIE U
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasluaM WiId
QITOpUTMaM, TMPUMEHSS HW3BECTHHIE AHAJUTHUYECKHWE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNM MEXKAY ABYMS TOYKAMH, OT TOYKHU O
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasuaM WId
QITOpUTMaM, TMPUMEHSS W3BECTHBIE aHAJIUTHUECKUE METOJbl TPU PEUICHUH CTaHIapTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYMCICHHE YIJIOB MEXKAY CKPEIIMBAIOUIUMUCS MPSMBIMH, MEXIY
NPSIMOH U TJIOCKOCTBIO, MEXKAY IIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMua) ¢
NpUMEeHeHHeM (OPMYI; BBIUMCIATH COOTHOIIGHUS MEXIy IUIOHMIAJASMH TOBEPXHOCTEH,
00BbEMaMH MOAO0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATE U MHTEPIPETUPOBATh HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMerlTB IOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBLIC CUTyallUH U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKUu
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIC MOJIEIH C HCIOJb30BAHHEM T€OMETPHUYCCKHX TOHATHH M TEopeM,
arrmapara aJIre6pr; pemaTh NPpaKTUYCCKUE 3ada4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: OWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
UWIMHAPUYECKON TOBEPXHOCTH; IIMIIMH/P; KOHWYECKasi IOBEPXHOCTh, 00pa3yolne KOHNYeCKOM
MMOBEPXHOCTH, KOHYC; CheprdecKas TOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBICHATDH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3anMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM MOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUYECKUX Tell C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B cepy U OMHCAHHBIN OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJTU TEJIO BpallleHHUS.

BbIyncnsaTe COOTHOLIEHHST MEXKIY IUIOMIAIMU TMOBEPXHOCTEH M 00bEMaMu MOJ0OHBIX
Te.

N3o0paxkate u3ydaembie (UTYypbl OT PYKH M C MPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPHUECKUX PUrypax, MPeACTaBICHHYIO Ha YepTekaxX U pUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIa/1at0T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yroll MEKIYy BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxonutbs cymMmy BEKTOPOB U NPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIbIBATH BEKTOP I10 JIBYM HEKOJIMHEAPHBIM BEKTOPaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
MPEIOJaralIinX HECKOJIbKO IIaroB PEIICHUs, SCIU YCIOBHUS NMPUMEHEHHUS 3aJaHbl B SBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
METo/1a.

Pemratn 3aa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XJICHHUC
rCOMETPHUUICCKUX BCIHMYHH I10 06pa311aM WKW aJirOpuTMaM, NPpUMCHASA U3BCCTHBIC MCTO/bI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3aj1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAIlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TMPUPOJE U KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAIW3UPOBATH PCAJIBHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMAaTN4YCCKU
chopMyTUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh PEATbHBIC CHUTYyallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBaTh TOCTPOCHHBIE MOJEIH C WCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B CTEPEOMETPHIO 10 https://foxford.ru/
5 I[IpsIMBIE M IUIOCKOCTHU B TIPOCTPAHCTBE. 12 https://educont.ru/
[MapannenbHOCTh MPSIMBIX H IJIOCKOCTEH
3 [MeprenMKyISpHOCTb IPAMBIX U 12 https://educont.ru/
IIJIOCKOCTEMN
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 https://educont.ru/
5 MHOTOrPAHHHKH 11 https://educont.ru/
6 O06BEMBI MHOTOTPAaHHUKOB 9 https://educont.ru/
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 https://educont.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0
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https://educont.ru/
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
ara uupposbIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue A op
Bcero usyuyeHust | oGpasoBaTe/bHbIE
padoTsbI padoThI
pecypcbl
OCHOBHBIE OHATHS CTEPEOMETPUH: https://educont.ru/
TOUKa, TIPAMAst, IIIOCKOCTb,
npocTpancTBo. [IpaBuia n3o0paxenus Ha
1 . 1 0
PHUCYHKaX: U300paskeHUs IIIOCKOCTEH, 05.09.2023
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpEIMHBI OTPE3Ka
[ToHSTHS: TIEPECEKAIONIUECS TIOCKOCTH, https://educont.ru/
2 1 0 0
TepeCceKarIMecs MpsiMasi U TNIOCKOCTh 07.09.2023
[ToHSTHS: TIEPECEKAIONIUECS TIOCKOCTH, https://educont.ru/
3 1 0 0
MepeCceKarIMecs mpsiMasi ¥ TNIOCKOCTh 12.09.2023
3HAKOMCTBO C MHOTOTPAHHUKAMH, https://educont.ru/
4 0 1 0 0
M300paXkeHnEe MHOTOIPAHHUKOB Ha 14.09.2023
PUCYHKaX, Ha TIPOEKIIMOHHBIX YepTeKax
HauasnbHble cBeqeHus 0 Ky0e u https://educont.ru/
5 & . 1 0 0
[UpaMUJIE, UX PA3BEPTKH M MOJIEIH 10.09.2023
CeueHusi MHOTOIPaHHUKOB
HauasnbHble cBeqeHus 0 Ky0e u https://educont.ru/
6 & . 1 0 0
MUpaMHUJIe, X Pa3BEPTKH M MOJIEIH 91.09.2023
CeueHHst MHOTOTPaHHUKOB
[TonsiTHE 06 AKCHOMATHYECKOM https://educont.ru/
7 1 0 0
MOCTPOCHUH CTEPEOMETPHH: aKCUOMBI 26.09.2023
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CTEPEOMETPUHM U CIICICTBUS U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

28.09.2023

https://foxford.ru/
https://educont.ru/

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS U3 HHX

03.10.2023

https://foxford.ru/

10

TTousttiie 00 aKkCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

05.10.2023

https://educont.ru/

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOIINECS
HpsIMbIE

10.10.2023

https://foxford.ru/

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B NIPOCTPAHCTBE: MapaljIe/IbHbIE MPSMbIE
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

12.10.2023

https://educont.ru/

13

[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
B npoctpaHctse: [lapannenbHOCTh
MPSIMOM U TJIOCKOCTH

17.10.2023

https://foxford.ru/

14

Vbl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

19.10.2023

https://educont.ru/

15

VYron MCXKAY MPAMBIMHA B IIPOCTPAHCTBE

24.10.2023

https://foxford.ru/

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

26.10.2023

https://educont.ru/

17

[TapannenbHOCTh MIIOCKOCTEH:
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mapaJljICJIbHBIC IJIOCKOCTU

07.11.2023

18

CpoiicTBa napayuieabHbIX MJIOCKOCTEN

https://foxford.ru/

09.11.2023 | https://educont.ru/
[Ipocreiinme MPOCTPaHCTBEHHbIE https://foxford.ru/
19 (GuTypHI Ha TUIOCKOCTH: TETPAdP, KYO, 14.11.2023
napaiesIenuIe;|
. https://educont.ru/
20 [Toctpoenue ceuenuit 16.11.2023
y https://foxford.ru/
21 [TocTpoenue ceuenwuit 2111.2023
KonTtponsHas pabota o Teme "IIpsambie https://educont.ru/
22 Y TJIOCKOCTH B TIPOCTPAHCTRBE. ) 93.11.2023
[TapamiensHOCTh NPAMBIX U IIJIOCKOCTEN"
[lepneHAUKYISPHOCTD MPSAMOM 1 https://foxford.ru/
23 TJIOCKOCTH: TIEPIICHIUKY/ISIPHBIC TIPSIMbIC 98.11.2023
B ITPOCTPAHCTBE
24 I[IpsiMble apajienbHbIe 1 https://foxford.ru/
MePIEHIUKYIISIPHBIC K TUIOCKOCTH 30.11.2023 | https://educont.ru/
o5 I[IpsiMble apasienbHbIe 1 https://foxford.ru/
MePIEHIUKYIISIPHBIC K TUIOCKOCTH 05.12.2023 | https://educont.ru/
26 [Tpu3HAK NEPIEHAUKYIAPHOCTH IPAMON https://foxford.ru/
U TUIOCKOCTH 07.12.2023
97 [Tpu3HAK NEPIEHAUKYIAPHOCTH IPAMON https://educont.ru/
U MJIOCKOCTH 12.12.2023
o8 Teopema o psAMOii TIEPIIEH UK YISPHO https://foxford.ru/
MIJIOCKOCTH 14.12.2023
29 TeopeMa 0 IpsAMOU MEPIIEHANKYIISIPHON https://educont.ru/
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IIJIOCKOCTH

19.12.2023

Teopema 0 psIMOM IEPIIEHIUKYIIAPHON

https://foxford.ru/

30 IJI0OCKOCTH 21.12.2023
[TeprieHAMKYISAP U HAKIOHHBIE: https://educont.ru/
31 paccTosiHUE OT TOYKH );'10 TUIOCKOCTH, 26.12.2023
PAcCTOSIHKME OT MPAMOM /10 IIOCKOCTH
[TepreHAMKYISAP U HAKIOHHBIE: https://foxford.ru/
32 paccTosiHUEe OT TOYKH ilo TUTOCKOCTH, 98.12.2023
PAcCTOSIHKME OT MPAMOM JI0 TIOCKOCTH
[TeprieHAMKYISAP U HAKIOHHBIE: https://educont.ru/
33 paccTosiHUE OT TOYKH iIO TUTOCKOCTH, 11.01.2024
PACCTOSIHKE OT MPAMOM JI0 TIOCKOCTH
[TeprieHAMKYISAP U HAKIOHHBIE: https://foxford.ru/
34 paccTosiHUe OT TOUKU f[o MJIOCKOCTH, 16.01.2024
PACCTOSIHUE OT NPSIMOM JI0 TIOCKOCTH
35 VTIisl B IPOCTPAHCTBE: YrOJl MEKLY https://educont.ru/
MPSIMOM M TIIIOCKOCTHIO 18.01.2024
36 JIByrpaHHBIH yroJl, TMHEHHBIN yroll https://foxford.ru/
JBYTPAHHOTO yria 23.01.2024
JIByrpaHHBIN yroJl, TMHEHHBINA yroJ https://educont.ru/
37
JIBYTPAHHOTO yTJia 25.01.2024
p | e o
p P yIp yX 30.01.2024 | https://educont.ru/
IJIOCKOCTEN
II 7%
3| npuwac nepnenunsysapoe htps:ffoxford.ru/
p °p YILIp yX 01.02.2024 | https://educont.ru/
IUIOCKOCTEH
40 [MepreHANKYISIPHOCTD TUIOCKOCTEH: https://foxford.ru/
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MPU3HAK NEPHECHAUKYIAPHOCTHA ABYX
IJIOCKOCTEN

06.02.2024

https://educont.ru/

41

Teopema o0 TpEX nepHeHANKYIApax

08.02.2024

https://foxford.ru/

42

Teopema o TpEX nepHeHANKYIApax

13.02.2024

https://educont.ru/

43

Teopema o TpEX nepHeHANKyIIpax

15.02.2024

https://foxford.ru/

44

KonTtponbHas pabota no temam
"[leprieHIMKYASIPHOCTD IPSIMBIX U
II0CKOCTEN" U "YTIIBI MEX Ty IPSIMBIMH
Y IJIOCKOCTAMHA"

20.02.2024

https://educont.ru/

45

[TonsaTe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKa

22.02.2024

https://foxford.ru/

46

[Ipu3ma: n-yronbHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; MIpsiMAst U
HaKJIOHHAs! MPU3Mbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTb MTPU3MBI

27.02.2024

https://educont.ru/

47

[Mapannenenunen, npsIMOYTOJIbHBIN
napaJuieNienumne/ U ero CBoiicTea

29.02.2024

https://foxford.ru/

48

anaMI/ma: N-yrojibHas MMpaMuia, rpaHu
1 OCHOBAHMC ITUPaMU/IbI; OOKOBasg U
IIOJIHAA MOBEPXHOCTH IMUPAMUIBI;
IpaBHJIbHAA U yceqéHHa;I nupamujia

05.03.2024

https://educont.ru/

49

HpaBI/IJ'ILHLIC MHOT'OT'paHHUKU: IOHATUC
MPpaBHJIIbHOTO MHOTOI'PAHHUKA;

07.03.2024

https://foxford.ru/
https://educont.ru/
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IIpaBUJIbHAS NIPU3Ma U NIPABUIIbHAS
MIAPaMHU/JIA; IPaBUIIbHAS TPEYrOJIbHAS
NMpamMuia u NpaBUIbHBIA TETpasap; KyO

50

[IpencraBnenue o NpaBUILHBIX
MHOTOI'PaHHUKaX: OKTa3p, TOJAEKa’Ap U
UKOCAdP.

12.03.2024

https://foxford.ru/

51

CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, MPSAMOM,
TJIOCKOCTH. DJIEMEHThl CHMMETPHUHU B
NnupamMuaax, napajieaenumneaax,
MPaBUIBHBIX MHOTOTPAaHHHUKAX

14.03.2024

https://educont.ru/

52

Briuucnenue 3neMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasm,

YTJIBI

19.03.2024

https://foxford.ru/

53

[Tmomaae 60KOBOM OBEPXHOCTH H
MOJIHOM TTOBEPXHOCTU MPSIMOUN TPU3MBI,
TIJIOIAIb OCHOBAHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOMN TTPU3MBI

21.03.2024

https://educont.ru/

54

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOBEPXHOCTH MPABUIILHOM TTUPAMUIBI,
TeopeMa O IJIOMAIu OOKOBOM
MOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI

02.04.2024

https://foxford.ru/

55

KonTtponbHas pabora no teme
"MHororpaHHuku"

04.04.2024

https://foxford.ru/

56

ITousarue 00 00BEME

09.04.2024

https://educont.ru/

57

OO0BEM TUpaMHUIBI

11.04.2024

https://foxford.ru/



https://foxford.ru/
https://educont.ru/
https://foxford.ru/
https://educont.ru/
https://foxford.ru/
https://foxford.ru/
https://educont.ru/
https://foxford.ru/

https://foxford.ru/

58 O0BEM TUpaMHuIBI
p 16.04.2024 | https://educont.ru/
https://foxford.ru/
59 OO0BEM TTUpaMHuIBI
p 18.04.2024 | https://educont.ru/
3 https://foxford.ru/
60 O0BEM mupamMuIbI 93.04.2024
. https://educont.ru/
61 O0BEM PU3MBI 25 04.2024
) https://foxford.ru/
62 O0BEM TpU3MBI 02.05.2024
. https://educont.ru/
63 O0BEM TpU3MBI 07.05.2024
64 KonTtponbHas padota o teme "O0bEMBI
MHOTOTPaHHUKOB" 14.05.2024
IT 600
65 CH‘Z:\?:;ZZ’HZI:B}E;E;@ [MocTpoenwe https:/ffoxford.ru/
: oeTP 16.05.2024 | https://educont.ru/
CEYCHUI B MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIEHNE
cucTeMaTH3anys 3HaHui. Berancienue
66 PaCCTOSHUIM: MEXTY JABYMsI TOUKAMH, OT https://foxford.ru/
TOUKH J0 NMPSMOH, OT TOUKHU 10 21.05.2024 | https://educont.ru/
TUIOCKOCTH, MEXK/y CKPEIIUBAFOITIMHUCS
PSMBIMU
67 Htoroas koHTpoJbHas paboTa 23.05.2024
HosTopenne, 0606meHIfe https://foxford.ru/
68 cHcTeMaTH3alys 3HaHui. Berancienue

YIJIOB: MEKAY CKPCIIUBAONIUMUCH

28.05.2024

https://educont.ru/
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HPSIMBIMU, MEXIY IPSIMOH U
IIJIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIJIOB
MEKy INTIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WM MIEPIEHAUKYISIPHOM OCH IIUIMHIPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B IPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopamHaThl BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHue, 0600IICHNE 1

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AxkuuonepHoe ooectBo «M3narenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://foxford.ru/

https://educont.ru/
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