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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS IJIsi O0YHAIOIIUXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepalbHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHEero oOImero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUA,
IOpPEIbABISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, U TPATUIMNA POCCHICKOTO 00pa3oBaHMSL.
Peanmu3zanus  mporpamMMbl  obecrieurMBaeT — OBJAJEHHE  KIIOYEBHIMH  KOMIIETCHILUSMH,
COCTaBJISIFOLIMMU OCHOBY JJIi CaMOpPa3BUTHS U HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCTD
00LIEKYIbTYPHOT0, TUYHOCTHOTO U TO3HABATENILHOTO PAa3BUTHS TUYHOCTH 00YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETpUM Ha YpPOBHE CpEeAHero oO0Iero oOpa3oBaHHS
00yCIIOBJICHA TPAKTUYECKONW 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs O0Oydaromuxcs, (HOpMUPOBaHHS
(GyHKIIMOHATBPHOW MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3y4Y€HUS APYTUX YYEOHBIX UCIUIUIMH.
PazButre y oOywaroumxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKIACHUU
reOMETPUUECKUX aOCTpaKLMi, COOTHOIIEHHH PEAIbHOTO M MJCAbHOTO, XapaKTepe OTPaKEHHS
MaTE€MaTU4YeCKON HAayKOM SIBIICHUW U IIPOLIECCOB PEAJIBHOIO MMPA, MECTE TEOMETPUU B CUCTEME
HAyK W pOJIK MaTeMaTUYeCKOrO MOJETUPOBAaHUS B HAyYHOM I[IO3HAHUUM U B MPaKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI YyYalllUXCs, a TakKe KauecTB
MBIIICHHSI, HEOOXOAUMBIX JUIS afaNTalliid B COBPEMEHHOM OOIIEeCTBE.

l'eomerpust siBnsercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEAHEro oOIIero
o0Opa3oBaHMsi, Tak Kak o0OecrnedynBaeT BO3MOXKHOCTh WM3Y4YEHMsI KaK JUCIUIUIMH €CTeCTBEHHO-
Hay4YHOU HaAIpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MblIlUIeHHWE, (OpMUPYEMOE TPHU U3YYEHHUU OOYYAIOUIUMUCS TMOHSTHHHBIX
OCHOB TEOMETPHH H TOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUNW B XOJI€ pEIICHUs
FeOMETPUUYECKUX 3a/lad, YMEHHE BBIABUTaTh U OINpPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSL TIPU pEIIeHUH 3a7jad €CTeCTBEHHO-HAy4YHOTO IMKIJIa, B YaCTHOCTH U3 Kypca
GusuKu.

YMeHHe OpHUeHTHPOBATHCS B MPOCTPAHCTBE MIPAeT CYIIECTBEHHYIO pOJb BO BCEX
o0JyacTsx JesTeNbHOCTH 4YelloBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU W MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHs, (opMa OTpakeHUsS OKPYKAIOIIETO MHDaA,
yCIOBHE  YCHENIHOTO TIO3HAHMS M AKTUBHOTO MpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu OOBEINHICT pa3HbIe BUIBI YUeOHOU U TPYJOBOU
NESTENIbHOCTH, SIBISETCS OJAHMM M3 MPO(ECCHOHATBLHO BaKHBIX KAuyecTB, MO3TOMY aKTyalbHa
3amavya GopMHupoBaHUS Yy OOYyHaIOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B TIIOATOTOBKE K IPAKTHYECKOU
JESITEIILHOCTH 110 MHOTHM HAINPaBJICHUSIM.

Ilens ocBOEHUS MpOTrpaMMbI yueOHOTO Kypca «I eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— 00meo0pa3oBaTeIbHOE U OONIEKYJbTYPHOE pa3BUTHE OOYYarONIUXCs dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS W UCTOIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U
NEeNCTBUH, cien(pUIHBIX TEOMETPHUH, BOSMOKHOCTH YCIICITHOTO MPOIOJDKEHUST 00pa30BaHUS 110
CHEIHAIIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM ypOBHE IpeAHa3HaueHa JUis OO0y4aromuxcs
CpeIHEH IIKOJIBI, HE HWCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyJHEHUH Ha YpOBHE OCHOBHOTO



obmero obpa3oBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYeCKUe YMEHUs, CBA3aHHbIE CO CTEHU(PUKON reOMETPUN U HEOOXOAMMBbIE IS
KHU3HU B COBpeMeHHOM o01iecTBe. Kpome 3TOro, OoHM UMEIOT BO3MOKHOCTb U3YYUTh T€OMETPHIO
Oonee ri1yo0KoO, €Clii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
poQeCCUOHATILHOMN 1EATEIbHOCTH.

JlocTrkeHHe el OCBOCHUS MPOrpaMMbl 00€CTIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3ajad. [IpuopuTteTHBIMU 3a1auaMi OCBOeHUS Kypca «[ eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJaccax sBJISIOTCS:

e (opMupoBaHHME NPEICTABICHUS O TEOMETPHHM KaK YacTH MHPOBOM KYJIBTYpbl U

0CO3HaHME €€ B3aMMOCBS3H C OKPYXKAIOIUM MUPOM;

e (opMupOBaHME IPEACTABICHUS O MHOTOTPAHHUKAX M Telax BpallleHUs Kak o
BO)XHEHIINX MaTEMATUYECKUX MOJENSIX, TO3BOJIAIONIMX ONMCHIBATh U U3Y4aTh pa3HbIe
SIBIIEHUSI OKPY’KAIOIIET0 MUPa;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4epTexkax, MOJENIAX U B pEalbLHOM MHUpE
MHOTOTPaHHUKH U T€Jla BPalLCHMUS;

e OBJIQJICHHE METOJaMU pELIeHHs 3aJad Ha I[OCTPOEHHs Ha H300pakKeHUsX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSAMU O MHOTOTpaHHHMKAx H
TeJax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMH;

e OBJIQJICHUE AJNTOPUTMAMU PEILICHUS OCHOBHBIX TUIOB 3aj]ay; (OPMHPOBAHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE  JOKAa3aTEJIbHBIE  pAcCyXACHHMS B  XOJA€  pEIlIEHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJEPKAHUEM;

® Da3BUTHE MHTEIUICKTYAIbHBIX W  TBOPYECKHX CHOCOOHOCTEH  oOyyarommxcs,
NI03HABATEIbHOM aKTUBHOCTH, UCCIIE0OBATEILCKUX YMEHNUN, KPUTUYHOCTH MBIIIIJICHUS;

e (opmupoBaHue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAaHTHON T'€OMETPHU: YMEHHE
pacrio3HaBaTh IPOSBICHUS T€OMETPUUECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYalUsX W MpPHU H3YYEHUH JAPYrHX y4eOHBIX MpPEIMETOB,
NPOSIBICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIHpOBaTh HX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENIH, IPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU  ammapar sl pelleHus PAaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

OTnu4UTeNbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HauaJle €ero Hu3y4eHHus 3a/jay, peIIaeMblX Ha YPOBHE MHTYUTUBHOIO IIO3HAHUA, H
omnpenenEHHbBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 M IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHMPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3yUEHUIO IPEIMETA.

[Ipeanourenne OTAAETCS HAIVSIHO-KOHCTPYKTUBHOMY METONY OOY4YEeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb INPEIMETHO-NPAKTUYECKOU
JEeSATENIbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX MPEACTABICHUN Yy Yydalluxcsi B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pEIIeHHs 3a7]ad Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJUTCS C
OIIOPOil Ha HAIJISIHOCTh, @ ONIEPUPOBAHNE 00pa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIVIAJHOCTH,
MBICIIEHHOTO U3MEHEHMSI €r0 UCXOJHOTO COAEp KaHusI.

OcHoBHbIE coaepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHukn», «lIpsiMbple U IIJIOCKOCTH B MPOCTpPaHCTBEY», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTMUECKUX YMEHUHN pacnpeenseTcs He TOIbKO



10 COJAEPKATeNbHBIM JIMHHSIM, HO W 1O ToxaM oOOydeHHs Ha YypPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Copnepxanrie 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yabTaTaM OCBOCHUS
paboueit mporpamMMsl, pactpeaeIEHHBIM 0 ToAaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKMMH TMOHATHUSMH W  HaBBIKAMH  OCYIIECTBISUIOCH
MOCJICAOBATCIIbHO W MOCTYIIATCIIbHO, C CO6HIOI[€HI/IGM npuHIuIa MPEEMCTBCHHOCTH, I-IT06E>I
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY '€OMETPUYECKHX MPECTaBICHUN 00yJaromuxcs,
pactmpsisi 1 yriayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun oTBoAUTCS 2 yaca B Heaento B 10 knacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOydenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimMasi, JI0CKOCTh, MpocTpaHCTBO. [loHATHe
00 aKCHOMAaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, apaJlJIeIbHbIE 1
cKpemuBampomuecss npsamsle. llapamnenbHOCT NOpPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpsIMble B TMPOCTPAHCTBE; MAPAIIETBHOCTh TPEX NPIMBIX; MNapaIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMHU CTOPOHAMM; YroJl MEXJY HNpsIMBIMH B
npoctpaHcTBe. IlapaninenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [Ipocreiimme npocTpaHcTBeHHbIE GUTYPHI HA TUIOCKOCTH: TETPadIp,
KyO, mapaJuienenue]; IoCTPOeHUE CEYeHUH.

[lepnieHauKYyASIPHOCTh MPSMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsSMble B
IPOCTPAHCTBE, NpPSMbIE MApPAUIEIbHbIE M IEPIEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEePIECHANKYJISIPHOCTH TPAMOM M TUIOCKOCTH, TeopemMa O TMpsIMON NEpPHEeHIAUKYISIPHON
IJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKAY IPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yro,
JUHEUHBIN Yrojl AByrpaHHOro yria. llepneHaukylnsp U HakJIOHHBIC: PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMON [0 TIUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[leprieHAMKYASIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

MHoOrorpaHHuKu

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE DJIIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpu3ma: n-yroiapHas nmpu3ma; rpaHu
¥ OCHOBAHHUS TMPU3MBI; MPsiMasi U HAKIIOHHAS IPU3MbL; OOKOBAs U MOJTHASI TIOBEPXHOCTH MTPU3MBL.
[Tapannenenunen, npsMOYroJbHbIA NapajuiesienuIe] U ero cBoicrea. [lupamuna: n-yromapHas
nupaMujia, TpPaHU M OCHOBAaHUE NUPaMU[bL; OOKOBas W IOJIHAS IOBEPXHOCTH MHUPAMUJBI;
NpaBUJbHAasl W YCEUEHHAas MHUpPaMUJA. OJEMEHThl Mpu3Mbl W nupamuabl. [IpaBunbHBIE
MHOTOIPAHHUKHU: TOHITHE MPaBUILHOTO MHOTOTPaHHUKA;, MpaBUIbHAS MpPU3Ma U IMPaBUIIbHAS
NUpaMKJIa; PaBUIbHAS TPEYrodbHas MUpaMUIa U MPaBWIBHEIN TeTpadap; kyo. [Ipencrasnenue
O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKka’Ap W ukocadap. CedeHus NpusMbl U
APaMUBL.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
DJIeMEHTHl CAMMETPHUH B TUpaMuax, NapauieJenumneax, NpaBUIbHbIX MHOTOTpaHHUKAX.

Brruucienne 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoOM
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOW MNPHU3MBbI, IUIONIAJh OCHOBAHWH, TE€OpeMa O
OOKOBOHM IMOBEPXHOCTH TpSMOW mpu3Mbl. [lnomans OOKOBON MOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMubl, TeopemMa O IUIomaau yceuyéHHoil nupamuibl. [lonstue 006 oOBEMe.
O0bEM UpamMHIbl, IPU3MBL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAASMH TMOBEPXHOCTEH,
00BEMaMK MOJOOHBIX TEIl.

11 KIIACC

Tesa BpaleHus



[Munuaapuyeckas MOBEPXHOCTh, O0Opasylollye UUINHAPUYECKONH TMOBEPXHOCTH, OCh
IMHAPUYECKON oBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 00pasyromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 0Opasylolye KOHUYECKOH MOBEPXHOCTH, OCh M BepIIMHA
KOHHYeckoll moBepxHOocTH. KoHyc: ocHOBaHMe M BeplHIMHA, OOpasymoollas U OCh; IUIOIIAIb
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyroliue M BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOUIaJb MOBEpXHOCTU cdepbl. B3aumHoe
pacnoyioxkeHue chepsl U MIIOCKOCTH; KacaTeabHas IIIOCKOCTh K cdepe; momaas chepsl.

N300paxkenune Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka IMIIMHIpA U KOHYCA.

KomOunamu ten BpalleHHs M MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdhepa, BIMcaHHAs B MHOTOTPAaHHUK, UJTU TEJIO BPAIICHHUS.

[Tonsitue 00 oOvEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teln. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapayienenunena u ciaeactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAASMH TTOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajjieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapaynenbHOE OCHOBAHUIO U MPOXO/SIILEE YePE3 BEPILNHY), CEUEHHUS LIapa.

BekTopsb! M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B mpocTpancTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciio. PasnolkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM BeKTopaM. lIpasuio
napajuienenunena. Pemenne 3aaay, CBI3aHHBIX ¢ IPUMEHEHUEM NIPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHas cucrema koopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocreitmme
3a/layd B KOOpAMHATax. YTod Mexay BekTopamu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIA METOJ IpH
pELIEHNH TEOMETPUUYECKUX 3aa4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3y/lbTaThl OCBOEHHUS MpOrpaMMbl yuyeOHOro mnpeamera «MareMaTHuKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMHM OO0ydYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOrO OOIIEeCTBa, MPEACTaBIEHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMU WHCTUTYTAMHU B
COOTBETCTBHUH C UX (PYHKIIMSIMHU U Ha3HAYECHUEM.

IlarpuoTrnyeckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO POCCUMCKON Ipa)K1aHCKOM MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOSLIEMY POCCUUMCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSIM
POCCUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO ATHUX
JOCTHKEHUI B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa; CPOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUYECKOr0 MOBEICHMS, CBA3AHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKH W JIEATEIIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO Oy TyIIEro.

JcTeTHYecKoe BOCIIUTAHHUe:

S3CTETUYECKUM  OTHOLIEHHEM K MHpPYy, BKJIKOYass OCTETUKY  MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, pEIICHUH, pPacCyXIAEHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3MyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTepecax
3I0pOBOr0 W Oe30macHOro oOpasza KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUHA M OTIbIXa, PEryjsipHas (Qu3uueckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHBHO-03I0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM ILEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IHYHBIM
chepam mpohecCHOHATBLHON JesSTebHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu u peaqTn30BbhIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUJIaHBl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKCHUHM BCEW JKU3HH;, TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B
pelLIeHUN MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HaIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOM KYJIbTYPbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLMAIBHON CpEeIbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  MpoOJieM; OpHEeHTalue Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUU JUIsl pelIeHHs 3aJa4 B 00JacTU OKPY>Kalolel Cpelibl, MIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXXHBIX MOCJIECTBUN ISl OKPYXKAIOLIEH CPEBI.

LleHHOCTH HAYYHOT0 MO3HAHUA:



Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAKTUKH, TOHUMaHUEM MaTeMaTHUYeCKOW HAayKH Kak c(epsl
YEJIOBEYECKON JIEATENBHOCTH, 3TANlOB €€ pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNY;
OBJIAJICHUEM SA3BIKOM MAaTE€MaTHUKH M MaTeMAaTUYECKOW KyJIbTYpPOHW KaK CpPEIACTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBISATh IPOCKTHYHO M HCCIENOBATEIBCKYIO JEATEIbHOCTD
WHAUBUIYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI y4eOHOTO mpenMera «MareMaTukay
XapaKTepU3YIOTCS  OBJAJCHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbIMU  Oeliceusimu,
VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCALbHOIMU — PecyIsmUGHbLMU
OelicmeusIMu.

1) Yuusepcanvuvie noznasamensusie oeticmsus, obecnewusarom gopmuposarue 6a306bix
KOZHUMUBHBIX NPOYECCo8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

Ba3oBrble JJornueckue aeicTBus:

® BBUIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MaTEMAaTHYECKHX OOBEKTOB,
MOHSATHH, OTHOIICHUHA MEXIY MOHATUSAMH; (POPMYTUPOBATH ONpPENEICHUS TOHSITHIA;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JJIT 00OOIICHHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUUs B (haKTax,
JIAHHBIX, HAOJIONEHUSX W YTBEPXKACHUAX; MpeajaraTb KPUTEPUW ISl BBISBICHHS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUMI;

e JenaTh BHIBOJBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIIFHO JIOKAa3aTeIhCTBA MATEMATUIECKUX YTBEPKIACHUN (TIPsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJIUTH TPHUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI,

e BpIOMpaTh CMOCOO pemeHus y4eOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIONpaTh Hanboiee MOIXOIAIINA ¢ Y4ETOM CaMOCTOSITEIPHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKue AeiiCTBHA:

® UCIOJB30BaTh  BOMPOCHl  KAaK  HWCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
dbopMyIpOBaTh BOIPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoodIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OOBeKTa, SBIEHUS, IIpoIecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXKIY 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;

® CcaMOCTOSATENhbHO (HOpMyNIHUpOBaTh OOOOIIEHHS W BBIBOJBI 1O  pe3yiabTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEIOBAHUS, OIEHHBATh JIOCTOBEPHOCTh MOJTYYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3BMOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKKC BbIAIBUTATH ITPCAIIOJIOXKCHUA
0 €ro pasBUTHUHN B HOBBIX YCIIOBHAX.

Pabora ¢ unopmanmeii:

BBISIBIIATh A€(PUIUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUIS peLLieHUs 3aa4H;

BbIOMpaTh MH(OPMALMIO K3 HCTOYHUKOB PpA3IMYHBIX THUIOB, AaHAJIM3UPOBATbH,
CHUCTEMaTH3UPOBATh M HMHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUAOB U (hopm
IIPEICTABIICHMUS;

CTPYKTYpPUPOBaTh HMH(POPMAIIUIO, TPEACTaBIATE €€ B  pa3uyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIGHUBATh HAAEKHOCTh HMH(OpPMAIMK 10 CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvhvle KoMMmyHuKamugeHwle Oelicmsus, 0becnewusaionm c@opmupo8aHHoCnb
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATL U q)OpMy.HI/IpOBaTB CYXKACHUA B COOTBETCTBUHU C YCIIOBHAMU U LCIIAMU
O6H.[€HI/I}I; sICHO, TOYHO, T'paMOTHO BBIpAXKXaTb CBOX TOYKY 3pCHHA B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pElIeHUs 3a]jaul, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;

B X07I¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAeMOM TEMBI, TPOOJIEMBI,
pemaeMOI‘/'I 3aJa4u, BbBICKA3bIBATh nacu, HAaIICJICHHBIC Ha TIOUCK PCIICHHA,
CONIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIrUxX YYAaCTHHUKOB JMaliora,
0OHapy)XMBATh PA3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MNPEACTAaBJIATh PE3YJIbTAThI PCHICHUA 3aJa4d, SKCIICPUMCHTA, UCCICAOBAHMsA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (OopMaT BBICTYIUIEHUS C Y4E€TOM 3a/ay TMPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

MOHUMATh W HMCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATHHOU pPaOOTHI
Opy  pelieHud Y4eOHBIX 3aJa4, MPUHUMATh I[eJdh COBMECTHOW JESTeNbHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboThl, pachpenenarth BHABI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh IMPOIECC W pe3yiabTaT padoTh; 0000IaTh MHEHUS
HECKOJILKHX JIIOJICH;

Y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CY ACHUS, 0OMEH MHEHHM, «MO3TOBBIE
IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPAWMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH YICHAMH KOMaH/IbI; OIICHHBATh KAY€CTBO CBOETO BKJIAJIa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmMoviCi08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranmu3anus:

COCTABJIATH TIJIaH, AITOPUTM PELICHHS 33a]1auu, BBIOMPATh CIIOCO0 PElIeHus C yuETOM
UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI ¢ y4ETOM HOBOM MH(OpMAaLUN.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMH I[I03HABATENBbHON peQIIeKCHHM Kak OCO3HAHUS COBEPIIAeMbIX
NEHUCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX pPe3yibTaToOB; BIAJAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca W pe3yipTaTa pPELIEHUS MaTeMaTH4eCKOn
3a/1a4u;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PEUIEHMM 3aJadd, BHOCHUTb
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWJECHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaThb COOTBETCTBHE pe3yibTaTa MLEIHM U YCIOBUSAM, OOBACHATH MPUUHUHBI
JOCTHKEHUS WM HEIOCTHXKEHUS PEe3yJbTaTOB MAESITENbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHIATUSAMH: TOUKA, IPAMas, IJIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTh MOHATHSIMHU: MAPAJUIETBHOCTh M TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccudunupoBats B3auMHOE pacioioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaThb TOHSTHUSIMU: JBYIPAHHBIM Yroji, TpaHU JBYTPaHHOTO yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN YTOJ ABYTPAHHOTO YIiia; IpaaycHast Mepa JIBYTPaHHOTO yIJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, TPABUJIbHBIM MHOTOIpaHHUK.

Pacrio3naBaTh OCHOBHBIE BH/bI MHOTOTPAaHHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOIbHBIN
napaienenunes, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS JUId  KJAcCH(UKAIUU
(BBITYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHW; TPAaBUIbHBIE MHOTOTPAHHMUKH; TMPSMBIE U
HAKJIOHHBIE MPU3MBI, TapalIeNIeUIIE bl ).

OmnepupoBaTh MOHATUSAMH: CEKYILasi TNIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB.

OOBACHATH NPUHLIUIIBI TOCTPOCHUS CEUEHHH, UCTIONB3YS METO/I CIIEIIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJE/IOB, BBIMOJHATH (BBIHOCHBIE) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIE€HHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTHYECKHE METOJbl MpPH PELICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a]ady Ha BbIUYMCJICHHE PACCTOSHUNM MEXAY ABYMS TOYKaMH, OT TOYKH IO
IPSIMOM, OT TOYKHU JI0 TIIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaxoXJEHHE TEOMETPUYECKMX BEJIMYMH 1O oOpasuam Win
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTHYECKHE METOJbl MpH PELICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIYHMCIECHHE YTJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMHU, MEXKIY
PSIMOM U TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI U TIIOIMIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaAMHJIA) C
npuMeHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIIEHHS MEXKIy IUIOMAIASIMU TOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATUSMU: CHMMETPHUS B TPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUTypax, MPEJACTABICHHYIO Ha YePTEekKax U PUCYHKaX.

[lpuMeHATh TeoMeTpUuecKre (aKkThl JJIsI PEHICHHS CTePeOMETPUYECKUX —3ajad,
nmpearojgaratomux HECKOJIbKO IMaroB pCeHICHHUA, €CJIW YCJIOBUA NPUMCHCHHA 3addaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEHIINE MPOrPaMMHBIE CPEICTBA U DICKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI [IPU PEIICHUH CTEPEOMETPUUCCKHUX 3a/1a4.

[IpuBoguTe mpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC M IKU3HH,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYallUd U
NPUMEHSATh  M3YYCHHbIC TMOHATHS B  MpOIECCe TIOMCKAa  PEHICHHS  MaTeMaTHYECKH
c(hOpMyIMPOBAHHON MPOOIEMBI, MOJCIUPOBATh pEAbHBIC CUTyalldd Ha S3BIKE TCOMETPHH,
HCCIICA0BAaTh MOCTPOCHHBIC MOJCIN C HUCIOJB30BAHUCM I'€COMCTPHYCCKUX HOHATHU H TCOPEM,
ammapata anreOpbl; pemarh IPaKTHYSCKHUE 3a/1a41, CBSI3aHHBIE ¢ HAXOXKICHHEM TeOMETPHUYCCKIX
BEJTUYMH.

11 KIIACC

OnepupoBatb MOHSITUSIMHU: HMIMHIPUYECKast MTOBEPXHOCTb, oOpa3ymoiue
[UIHHIPAYECKON TTOBEPXHOCTH; IIMIIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue KOHUNIeCKOH
MOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

Pacmo3naBats Tena BpameHus (MWIMHIP, KOHYC, chepa u map).

OOBACHATH CITOCOOBI TTOJTYICHHS TEJI BpAIlEHHUS.

KnaccudunupoBars B3aMHOE pacroioskeHre Chephl U MITOCKOCTH.

OHepI/IpOBaTB IIOHATUAMMU: LLIapOBOﬁ CCrMCHT, OCHOBAHHUC CCIMCHTA, BBICOTAa CCIMCHTA,
IapOBOH CJIOM, OCHOBaHUE IAPOBOTO CII0SI, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIMIAIN TIOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUECKUX Tel C
npUMEeHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPaHHMK, BIIMCAHHBIM B c(epy M ONHCAHHBIA OKOJIO
cdepsl; cdepa, BIMcaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbuucnsaTh COOTHOIIEHHS] MEXAY IUIOMIAIIMU MOBEpXHOCTEH M 00bEMaMU MOIOOHBIX
Te.

N3ob6pakath u3ydaeMble (GUTYpbl OT PYKH M C IPUMEHEHHEM IPOCTHIX UYEpTEKHBIX
UHCTPYMEHTOB.

BhITIOTHATE (BBIHOCHBIC) ITOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHUSI.

W3BnekaTh, HHTEPIPETHPOBATh M MPeoOpa30BbIBaTh MH()OPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuYecKux GUrypax, mpeJCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrimoaaaTte I[ef/’ICTBI/ISI CJIOKCHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXKCHUSA BCKTOpPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHHU 00J1aaf0T.

[TpumeHsTh paBUIIO Napasuieenunena.



OnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKAIIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMIIJIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MPOW3BECHHE BEKTOPA HA YHCIIO, YOI MEXIY BEKTOPAMH,
CKaJISIpHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP TI0 JABYM HEKOJLUTHHEAPHBIM BEKTOPAM.

3aaBaTh TUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTe reoMeTpuueckue (akThl JUIL PELICHHS CTEPEOMETPUUECKHUX — 3ajad,
NPE/IIOIAraoIiX HECKOJBKO IIaroB pPEHICHUs, €CIU yCJIOBUs NMPUMEHEHUS 3aJaHbl B SBHOW
dbopwme.

Pemats mpocreiiiye reoMeTpuuecKre 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHH W HaXOXKICHUE
TCOMETPUYECKUX BEJIIMYHMH 1O 00pa3liaM WU alropuT™MaM, IPUMEHSS U3BECTHBIE METOBI MPH
PCIICHUU CTAHAAPTHBIX MATEMATUICCKUX 3a/1a4.

[IpuMeHATH NpoOCTEHIINE IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIL[UOHHBIE
CHCTEMBI TIPU PEUICHUU CTEPEOMETPHYECKUX 3a/1aY.

[lpuBOMTH TPUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC W IHKHU3HH,
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHUS HA IIPAKTUKE: aHAIM3UPOBATH PEAIbHBIC CUTYallUU U
NPUMEHATh  HM3YYCHHBIE TOHATHS B  TPOIECCE TIOMCKAa PEHICHHUsS  MaTeMaTHYeCKU
chOpMyYITHPOBaHHOW TPOOIEMBI, MOICITUPOBATh pPEaTbHbIC CHUTYyallMd Ha S3bIKE T'€OMETPHH,
HCCIICA0BAaTh MOCTPOCHHBIC MOJCIN C HCIOJB30BAHUCM I'€COMCTPHYCCKUX HOHATHU H TCOPEM,
amnmapara anreOpsl; penaTh NpakTHIeCKUe 3a7auu, CBI3aHHbBIC ¢ HAXOXKICHHEM F€OMETPHYECKHIX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosnyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kourpoabubie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 10 https://resh.edu.ru
IT .
) pSAMBIE U TUIOCKOCTH B MPOCTPAHCTBE ) 12 | hitps://resh.cdu.rw/
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
II
3 epHeHI[HIfyHHpHOCTB TPAMBIX 1 12 https://resh.edu.ru/
MJI0CKOCTEH
4 Vsl MeXay NPsSMBIMU U IIJIOCKOCTSIMU 10 1 https://resh.edu.ru/
5 MHororpaHHuKu 11 1 https://resh.edu.ru/
6 OO0BEMBI MHOTOTPAaHHUKOB 1 https://resh.edu.ru/
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUSA U YIJIbI 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

Kosn4yecTBo yacos JIeKTPOHHBbIE

HaumeHoBaHue pa3ae/ioB U TeM unppoBbIe

Ne ii/m P Konrpoabubsie IIpakruuyeckue (uipp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchbl
Tena BpaieHus 12 https://resh.edu.ru/
OO0BEMBI TEIT 5 1 https://resh.edu.ru/
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/
I1
OBTOPEHAE, 0606meHI:Ie’ 7 1 https://resh.edu.ru/

CUCTeMaTH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos DJIeKTPOHHbIE
Jl:;ln Tema ypoka Beero Kontpoabnbie IIpakTuyeckue :)lgg;gz?;fenbnm e
padoTshI padoThI pecypes

OcCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsimasi, II0CKOCTh, MPOCTpaHcTBoO. [IpaBuia

1 M300pakeHHS Ha pUCYHKAX: U300paKeHUs 1 https://resh.edu.ru/
IIJIOCKOCTEM, NMapauIeIbHbIX IPSIMbIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

) [TonsaTHs: nepecekarouecs MIOCKOCTH, 1 hitps.//resh.edu.ry/
nepeceKaroIuecs npsimasi ¥ miocKocThb

3 [TonsiTust: mepeceKarouecs MmI0CKOCTH, 1 hitps://resh.cdu.ru/
nepeceKaroIuecs npsimasi ¥ MiI0CKOCTh
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,

4 n300pakeHHEe MHOTOTPAaHHUKOB Ha 1 https://resh.edu.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax
HauanbHble cBeieHHs 0 KyOe U mupamue,

5 UX pa3BEPTKU U Mozienu. CedeHus 1 https://resh.edu.ru/
MHOT'OIrpaHHUKOB
HauanbHble cBeieHHs 0 KyOe U mHpamue,

6 UX pa3BEPTKU U Mozenu. CedeHus 1 https://resh.edu.ru/
MHOT'OIrpaHHUKOB
[TonsiTrie 06 akcMOMaTUYECKOM MOCTPOECHUU

7 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U 1 https://resh.edu.ru/
CJIEJICTBUS U3 HUX
[TonsiTrie 06 akcCMOMaTUYECKOM MOCTPOSHUU

8 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U 1 https://resh.edu.ru/
CJIEJICTBUS U3 HUX

9 [TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH 1 https://resh.edu.ru/
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CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

[Tonarne 06 akCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U https://resh.edu.ru/
CJIEICTBUS U3 HUX
B3anMHOE pacnosioKeHUe IpsIMBIX B
11 MPOCTPAHCTBE: EPECEKAIOIIHNECS, https://resh.edu.ru/
napauleJIbHbIE U CKPEIMBAIOIINECS TIPSIMbIE
[TapamiensHOCT IPSAMBIX U IIJIOCKOCTEN B
12 MPOCTPAHCTBE: Hapajlie/bHbIE IPIMbIE B hitps://resh.cdu.ru/
IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh NMPSIMBIX U TNIOCKOCTEN B
13 npoctpancTse: [lapanienbHoCTh NpsAMOi U https://resh.edu.ru/
IIJIOCKOCTH
14 VYTribl ¢ COHanpaBJIEHHBIMH CTOPOHAMU https://resh.edu.ru/
15 Yron Mexay npssMbIMU B IPOCTPAHCTBE https://resh.edu.ru/
16 Yron Mexay npssMbIMU B IPOCTPAHCTBE https://resh.edu.ru/
17 [TapamienbHOCTD IIJIOCKOCTEMN: hitps-//resh.eduwru/
napajuiebHbIe INIOCKOCTH
18 CBolicTBa napauiebHbIX MIIOCKOCTEHN https://resh.edu.ru/
19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA hitps://resh.cdu.ru/
IUIOCKOCTH: TeTpa’ip, Ky0, mapaisiesenumne]
20 ITocTpoenune ceuenunit https://resh.edu.ru/
21 ITocTpoenune ceuenunit https://resh.edu.ru/
KonTtponbnas padora mo teme "lIpsmbie u
22 IJIOCKOCTH B IIpocTpaHcTBe. [lapannensHocTs
MPSMBIX U IIIOCKOCTEM"
23 [leprieHAMKYIASIPHOCTD MPAMOUN U TIIIOCKOCTH: hitps://resh.edu.ru/
NepPHEHANKYIISIPHBIE IPSIMbIE B POCTPAHCTBE
24 HpsMbIe napaniebHeLe o https://resh.edu.ru/

NEPIEeHIUKYISIPHBIE K MIIOCKOCTH
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[Ipsambie mapaiienbHbIe U

25 https://resh.edu.ru/
NEePHEHANKYISIPHBIE K IIOCKOCTH
IIpu3Hak neprneHIuKyIIpHOCTA OPIMON 1

26 I JfOCKOCTH PHCHARKYIAP p https://resh.edu.ru/
ITpuszHak neprneHInuKyIIPHOCTH OPIMOU U

27 I J?OCKOCTH PHCHARKYIAP p https://resh.edu.ru/
Teopema o npsIMOH NIEPIEHIUKYIIPHOU

28 HHOEKOCTH p PHCHARKYIAD https://resh.edu.ru/
Teopema o npsIMoN IEPHIEHIUKYIIAPHON

29 HHOEKOCTH p PHCHAUKYIAP https://resh.edu.ru/
Teopema o npsIMoN IEPHEHIUKYIIAPHON

30 HHOEKOCTH p PHCHIMKYIIAD https://resh.edu.ru/
[lepnieHauKyIsIp U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IPSIMOM 10 IIJIOCKOCTH
[lepnieHauKymsIp U HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IPSIMOM 10 IIJIOCKOCTH
[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT https://resh.edu.ru/
IPSIMOM 10 IIJIOCKOCTH
[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT https://resh.edu.ru/
IPSIMOM 10 IIJIOCKOCTH
VYTl B IPOCTPAHCTBE: YIOJI MEXKIY IIPAMOI

35 HHHOCKOETHZP yr Ay 1P https://resh.edu.ru/

BYI'PAaHHBIA YroJl, TMHENHBINA YO

36 Asyrp yroi, yr https://resh.edu.ru/

JIBYTPaHHOIO yrja
BYIPAHHBINA YIOJI, JUHEWHBIA YTOJI

37 Asyrp yrox, yr https://resh.edu.ru/
JIBYTPAHHOIO yTJia
IlepnieHIUKYIIPHOCTD IIJIOCKOCTEN: IMIPU3HAK

38 PHCHIMKYIAD P https://resh.edu.ru/

NEPIEeHIUKYISIPHOCTHU ABYX TIOCKOCTEH
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39

[leprieHAMKYIASIPHOCTD IJIOCKOCTEMN: MPU3HAK
NEPHEHAUKYJISIPHOCTHU ABYX IIJIOCKOCTEMN

https://resh.edu.ru/

40

[lepnieHAMKYISAPHOCTD INIOCKOCTEMN: MPU3HAK
NEPNEHANKYIISIPHOCTH ABYX IIJIOCKOCTEMN

https://resh.edu.ru/

41

Teopema o Tpéx nmeprneHANKYIsIpax

https://resh.edu.ru/

42

Teopema o Tpéx nmeprneHANKYIsIpax

https://resh.edu.ru/

43

Teopema o Tpéx nmeprneHANKYIsIpax

https://resh.edu.ru/

44

KonTtponsHas pabora mo Temam
"IlepieHANKYIAPHOCTD NPSIMBIX U
iockocTe" u "Yribl MeXAy NpSMBIMU U
IUIOCKOCTSIMU"

45

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOIpaHHHUKA

https://resh.edu.ru/

46

IIpusma: n-yronpHas mpu3mMa; rpaHu U
OCHOBAaHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAst
npU3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/

47

[Tapannenenunen, NpsMOYTOJIbHBIN
NapajulesIenuIle]l U €ro CBOMCTBa

https://resh.edu.ru/

48

IInpamuia: n-yrojapHast NMpamMuaa, TPaHyu U
OCHOBaHHUE MUPaMUJIbL; OOKOBAsI U MOJIHAS
MMOBCPXHOCTh MUPAMUbI; TPpAaBUJIbHAA U
yCeuE€HHAs MAPAMUJIA

https://resh.edu.ru/

49

[MpaBuiIbHBIE MHOTOTPAHHUKH: TIOHATHE
IPaBHIBHOTO MHOTOTPAaHHHKA; TIPaBUIIbHAS
npu3Ma U IpaBUIbHAS TUPAMUJIA;
IpaBWIbHAs TPEYTOJIbHAS MUPaMUIa 1
NPaBUIBHBIN TETpadap; Kyo

https://resh.edu.ru/

50

[IpencraBienue o npaBUIbHBIX
MHOTOT'PAaHHHUKAX: OKTadAp, AOJEKadIp U

https://resh.edu.ru/
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UKOCadIP.

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIbHO TOUYKH, MPSMOH, TIIOCKOCTH.

51 DJIEeMEHThl CHMMETPHUH B MUPAMUIAX, 1 https://resh.edu.ru/
napaJuieNienune1ax, mpaBuiIbHBIX
MHOTOTpaHHHKaX
57 BPI‘II/ICJ'ICHI/IG AJIEMEHTOB MHOTOI'PaHHUKOB: 1 hitps://resh.cdu.ry/
p€Opa, nuaroHau, yribl
[Tnomanas 60KOBOM MOBEPXHOCTH U TOJHOM
53 [OBEPXHOCTH MPAMOH NPU3MBI, IUIOLANb 1 hitps.//resh.cdu.ry/
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOMN MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHON NIPAMUBL, 1 hitps://resh.cdurw/
TeopeMa O IUIo[aau OOKOBOM OBEPXHOCTH
YCEYEHHOU MUPaMUIbI
55 KoHnTponbHas paboTta mo teme 1
"MHororpanHuku"
56 [TonsiTHe 06 00BEME 1 https://resh.edu.ru/
57 O0BéM TUpaMuIbI 1 https://resh.edu.ru/
58 O0BéM TUpaMuIbI 1 https://resh.edu.ru/
59 O0BéM TUpaMuIbI 1 https://resh.edu.ru/
60 O0BEM TMpaMuIbI 1 https://resh.edu.ru/
61 O0BEM TIPU3MBI 1 https://resh.edu.ru/
62 O0BEM TIPU3MBI 1 https://resh.edu.ru/
63 O0BEM TIPU3MBI 1 https://resh.edu.ru/
64 KoHnTtponbHast pa6"0Ta o Teme "OO0BEMBI 1
MHOTOTPaHHUKOB
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
65 3HaHuil. [locTtpoenue ceuenmii B 1 https://resh.edu.ru/

MHOT'OTpaHHUKEC
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[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUH. BbIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT
TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

https://resh.edu.ru/

67 Hrorosast kKoHTpoIbHAs paboTa

https://resh.edu.ru/

[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUH. BBIYKCIIEHHE YIIIOB: MEXKIY

68 CKPEIIMBAIOIIMMHUCS TPAMBIMU, MEKTY
NPsIMOM M MIIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXIY MIOCKOCTIMU

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
U3y4YeHH s

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TMaMeTp;
IUTOMIA/Th IOBEPXHOCTH CHEphI

BzanmMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K

chepe; mromaas cheps

N3o0pakenue cdepsl, mapa Ha
wiockocT. CeyeHus mapa

[unuHaapudeckas IOBEPXHOCTb,
o0pa3yromue MUIHHIPUICCKOM
HOBerHOCTI/I, OChb L[I/IJII/IH[[pI/IquI(Oﬁ
MOBEPXHOCTH

[{unuHIp: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00Pa3yoIas U OCh;
[UI0IIAa s OOKOBOH M HOJTHOMN
MOBEPXHOCTHU

N300pakeHre NUIMHAPA Ha TIOCKOCTH.
Pa3Béprka nununapa. CeueHus

IIMHAPA (IUIOCKOCTBIO, MapajuleIbHON
WIM NEPIEHINKYISIPHOM OCH LIMJIMHAPA)

Konnueckast moBepxHOCTh, 00pa3yromiue
KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU

Konyc: ocHOBaHMeE U BepIlINHA,
00pa3yromas 1 0Ch; IJIOIIA/lb OOKOBOM 1
IIOJIHOM ITOBEPXHOCTHU

YceuéHnblil KOHYC: 00pa3yrolye u




BBICOTA; OCHOBaHUS U OOKOBast
ITIOBEPXHOCTH

N3o6pakenne KoHyca Ha MIO0CKOCTH.
Pa3BépTka konyca. CeueHus: KoHyca

10 (TIIOCKOCTBIO, MApaJIIEIbHOM
OCHOBAHHUIO, U TIIOCKOCTBIO, MPOXOIAIIEH
4yepes3 BEpLIMHY)

1 KoMOunarms ten BpaiieHus: u
MHOTOTPaHHUKOB
MHororpaHHUK, OMMMCAHHBIA OKOJIO

12 cdepsr; chepa, BIHcaHHAs B
MHOTOTPaHHHK WJIM B TEJIO BPALCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB Tell

14 O0BEM IUIMHpA, KOHYCa

15 O0BEM 1rapa u Tomaas chepsl
[TonoGHBIC TENa B TPOCTPAHCTBE.

16 CooTHoIEHN MEX Y IUIOIAsIMU
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

17 KOHTpOJ'IBI:'IaSI "pa60Ta no teMam "Tena
BpameHus" u "O0bemMbr Ten"

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE

19 CI10’)keHHE U BBIYMTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOPA HA YUCIIO
Paznoxenue BekTopa 1o Tpém

21 HEKOMIUIaHapHbIM BekTopam. [Ipasuiio
napasuiesenumnena
Pemenne 3amad, CBI3aHHBIX C

22 IIPUMEHEHUEM IIPaBUII ACUCTBUM C
BEKTOpaMHU

23 [TpsimoyronbHas cucTeMa KOOpAUHAT B

npocTtpancTBe. KoopanHaTel BEKTOpAa.




[Ipocreiimue 3a7a4u B KOOpAUHATAX

VYron mexay Bekropamu. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB

24

Brluncnenue yrioB MeX1y IpsIMbIMU U
IJIOCKOCTSIMU

25

KoopauHaTHO-BEKTOPHBIN METOJ TIPU
pEeLIEHUU T€OMETPUUYECKUX 3a]1a4

26

KonTpomnpHas padora o Teme "BekTopsl

27
Y KOOPJMHATHI B MPOCTpPaHCTBE"

[ToBTOpeHnue, 0600IIEeHNE U
cucrteMatusanys 3HaHuii. OCHOBHEIE
¢urypsl, GpakThl, TEOpEMBI Kypca
TUTAHUMETPHUH

28

[ToBTOpEeHME, 0000IIIEHUE U
cucreMatTu3anus sHaHu. OCHOBHEIE
burypsl, pakThl, TEOpEMBbI Kypca
IJIAaHUMETPpUN

29

[ToBTOpeHnue, 0600IIeHNE U
30 CHUCTEMaTU3aIys 3HaHu|. 3agaun
HJIaHI/IMeTpI/II/I U METOABI UX peH_IeHI/IH

[ToBTOpeHnue, 0600IICHNE U
31 cUCTEMaTu3aIys 3HaHu|. 3agaun
HJIaHI/IMeTpI/II/I U METOAbI UX pemeHH;{

[ToBTOpeHnue, 0600IIeHNE U
cucrteMatusanys 3HaHuii. OCHOBHEIE
¢urypsl, ¢paxThl, TEOpEMBI Kypca
CTepEOMETPUH

32

33 Wroroast KOHTpoJIbHAS paboTa

[ToBTOpeHnue, 0600IIEeHNE U

34 .
cucTeMaTH3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* MaremaTuka: anrebpa 1 Hauaiaa MaTeMaTHYeCKOTro aHanu3a, reomerpus. ['eomerpus, 10-
11 xnmaccsl/ Atanacsia JI.C., Byry3os B.®., Kagomies C.b. u npyrue, AKIIMoHepHOE

obmmectBo «M3natensctBo «IIpocBerieHne

METOANYECKHUE MATEPUAJIBI 1JIsd YUUTEJIA
MaremMatuka: anredpa v Hadajaa MaTeMaTu4eckoro ananu3sa. ['eomerpus, 10-11 kimaccor/
Aranacsa JI.C., byry3os B.®., Kanomues C.b. u apyrue, AKIMoHEpHOE 0OIIIECTBO

"UznarensctBO "[IpocBenienne"

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
UHTEPHET
https://resh.edu.ru/

VYuu.py



	Закладки Word
	block-10221962
	block-10221961
	block-10221957
	block-10221956
	block-10221958
	block-10221959
	block-10221960
	84bc9461-5945-455e-bb0e-0c5e149e6775
	956ead15-d30b-4553-b176-b0c943a4daa1
	a38df3ac-bf82-4b9f-b5cd-98a1300f7f92


		2023-09-01T15:20:27+0400
	Куликова И_В_




