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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHoro kypca «I'eomerpus» 6a3oBoro yposHs 11 o0yyatonuxcs 10 —11 kimaccos pazpaboTtana Ha ocHOBe DenepanbHOro
rocyJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa CPEIHETO 00IIET0 00pa3oBaHus, C yUéTOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBSBIIEMBIX K



MaTeMaTUYeCKOMY O0pa30BaHWI0, W TPAAUIMN POCCHICKOTO oOpa3oBaHus. Peanuzanus mporpamMmbl 00€CIIEUMBAET OBJIAJICHHE KIHOUEBBIMU
KOMIETSHIIUSIMH, COCTABISIOLIMMHI OCHOBY JJIS CAMOPA3BUTHUS U HEMPEPHIBHOTO 00pa30BaHus, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U
IMMO3HAaBATCJIILHOT'O Pa3BUTUA JTUIYHOCTHU 06yqafom1/1xc;{.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TeOMETPHH Ha YPOBHE CpeHero o0riero oo0pa3oBaHusi 00yCIOBlIeHa MPAKTUYSCKON 3HAYUUMOCThHIO METAIIPEAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOyUYEHUS TEOMETPHH B HAIPABJICHWW JUYHOCTHOTO pas3BUTHA oOOydarommxcs, (GopmupoBaHus (QYHKIMOHAIBHOM
MaTeMaTHYECKOW TPaMOTHOCTH, U3yUEHHSI IPYTUX YUEOHBIX IUCHUILTUH. Pa3BuTHE y 00yYatONIMXCs MPABHIBLHBIX MPEICTABICHHUA O CYIITHOCTH U
MIPOUCXOXKICHUN TEOMETPUICCKUX a0CTPAKIIUN, COOTHOIICHHH PEATLHOTO U UACATLHOTO, XapaKTepe OTPAKEHUS MATEMATHICCKOW HAYKOW SIBIICHUH W
MIPOIIECCOB PEAIbHOTO MHPA, MECTE TEOMETPUN B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOACIUPOBAHUS B HAYYHOM MMO3HAHUH U B MIPAKTHKE
CIocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YUAITUXCS, @ TAK)KE KAYSCTB MBIIIUICHHUS, HCOOXOUMBIX IS aJalTallid B COBPEMEHHOM
oO1ecTBe.

FCOMeTpI/IH ABJIACTCA OJHUM U3 0a30BBIX MMpeaAMCTOB Ha YPOBHEC CPCAHCTO 06HICFO 06p330BaHI/I${, TaK KaK 00eCcleunBaeT BO3MOKHOCTE HU3Yy4YCHUS
KaK JTUCHUIIIINH CCTCCTBGHHO-HaquOf/'I HaITpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jlorudeckoe MbIIUIeHHE, GOPMUPYEMOE TP U3YUCHUH 00YJIAIOIIUMUCS TOHITUUHBIX OCHOB T€OMETPUHU U MIOCTPOSHUH LIETIOYKH JIOTHIECKIX
YTBEPKACHUI B XO/I€ pEIICHNS FT€OMETPUUECKUX 3a/1a4, YMEHHUE BBIIBUTATH U ONPOBEPraTh TUIOTE3bl HETIOCPEICTBEHHO UCIIONB3YIOTCS IPU PEILICHUU
3a]]a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTsIX ACSITENbHOCTH YenoBeka. OpueHTaIHsI YeIoBeKa BO
BPEMEHH U IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLUATIBHOIO OBITHS, (JOpMa OTPAKEHUS OKPY>KAIOILIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U
AKTUBHOTO Ipeo0pa3oBaHus JecTBUTENbHOCTH. OnepupoBaHie IPOCTPAaHCTBEHHBIMU 00pa3zaMu 00bEINHACT pa3Hble BUJIbI yUeOHOM U TPy 10BOM
JESTEIbHOCTH, SIBISIETCA OJHUM U3 NPOPECCHOHAIbHO Ba)XKHBIX KaudecTB, IOITOMY akTyajbHa 3ajada (OPMUPOBAHUA Yy OOyYaroluxcs
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH OOpPA3HOTO MBIIIJICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHUYECKOH
JESITEIbHOCTH 110 MHOTMM HaIlPaBJICHHUSM.

[{enb ocBOCHHS ITporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 00ydeHus — 0011e00pa30oBaTeIbHOE U OOIICKYIBTYPHOE Pa3BUTHE
o0ydJaronmxcss d4epe3 00eCHeueHHe BO3MOXKHOCTH MPUOOPETEHUs] M HCIOJIb30BAHUS CHCTEMATHYECKUX TEOMETPUYECKHX 3HAaHMA W JICHCTBUM,
CHeIII/I(l)I/I‘-IHBIX reoMETpru, BO3MOKHOCTH YCIICIIHOTO MMPOAOJIZKCHU A O6pa3OBaHI/I$I 0 CNCUHUAJIBHOCTAM, HE CBA3AHHBIM C MMPUKJIAAHBIM HCITIOJIB30BAHUCM
T'€OMETPHH.



[IporpaMmma mo reoMerpuu Ha ©0a30BOM YpOBHE MpeAHa3HaueHa [Uisi oOydaloluXcs CpeJHEil IIKOJbl, HE HCHBITHIBABIINX 3HAYUTEIbHBIX
3aTPpy/JIHEHU Ha ypOBHE OCHOBHOro ooOimero oOpas3oBanHus. Takum oOpa3oMm, oOyuwaromuecss Ha 0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIIHe
MaTeMaTHYeCKHUEe YMEHHUS, CBA3aHHbIE CO CelU(PUKON reoOMeTpUU U HEOOXOAUMBIE JIJIS )KU3HHU B COBPEMEHHOM o01ectBe. KpoMe 3Toro, oHu UMEIOT
BO3MOXHOCTb H3Y4YHUTh T'€OMETPHUIO OoJiee TIIy00Ko, eClli B AajbHENIIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUUECKUX 3HAHUAX B MPO(ECCHOHATBHOM
JIEATEIbHOCTH.

JlocTikenne e 0CBOCHHS MPOrpaMMbl 00€CTICUNBACTCS PEIICHUEM COOTBETCTBYIOININX 3a/1a4. [[propuTeTHRIME 3a1a4aMi OCBOCHHUS Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBIsOTCS:

dbopMupoBaHUEe IPEICTABICHUS O TEOMETPUH KaK 4YaCTH MUPOBOM KyJIbTYPBI U OCO3HAHUE €€ B3aMOCBS3HU C OKPYKAIOUIIM MUPOM;

dbopMupOBaHUE IPEICTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHHS KaK O BAKHEHIIINX MAaTEeMAaTHIECKUX MOJIETISX, TTO3BOJISIONIUX OMUCHIBATh U
M3y4aTh pa3HbIe SBJICHUS OKPYKAIOLIEro MUPa;

(dbopmMHpoBaHUE YMEHHS PACIIO3HABATH HAa YEPTEKaX, MOJICISAX U B pealIbHOM MUPE MHOTOTPAHHUKHU U TEJIa BPALCHUS;

OBJIaJICHUE METO/IaMHU PELLEHUS 3a7a4 Ha MOCTPOCHUS Ha N300paXKeHHUSIX TPOCTPAHCTBEHHBIX QUTYD;

dbopMUpOBaHNE YMEHHUS OTIEPUPOBATH OCHOBHBIMH MOHITHSIMH O MHOTOI'PaHHUKAX M TeIaX BPAIIEHUS M X OCHOBHBIMU CBOICTBAMH;

OBJIaJICHUE aJITOPUTMaMH PELICHUS] OCHOBHBIX TUIIOB 3aa4; ()OpPMUPOBAHNE YMEHHUS MTPOBOAUTH HECIOKHbBIE JOKA3aTeIbHBIE PACCYKIECHUS B XO€
pEIIEHUs] CTEPEOMETPUUECKHX 3aJ1a4 U 3aJ]a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs, No3HaBaTeIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHUS,

dbopmupoBanre GyHKIIMOHATIBLHOW I'PaMOTHOCTH, PEJIEBAHTHOM F€OMETPHUU: YMEHHE PACcIiO3HABATh MPOSBIECHUS T€OMETPUUECKUX MOHITUHA, 00BEKTOB U
3aKOHOMEPHOCTEH B PEATbHBIX KU3HEHHBIX CUTYAIHSIX U TIPU U3YYCHUU JAPYTUX YICOHBIX MPEIMETOB, IPOSBICHIS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
(bopMyIMpoOBaTh UX Ha S3bIKE TEOMETPUHU U CO3/1aBaTh T€OMETPUUYECKUE MOJIENIU, IPUMEHSATH OCBOEHHBIN T€OMETPUUYECKUH anmapaT sl perieHus
MPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, MHTEPIPETUPOBAThH U OLICHUBATH MOJYYCHHBIEC PE3YJIbTATHI.

OTnuunTensHONH 0COOEHHOCTBIO MPOrPaMMBI SIBJISETCS BKIIIOUEHHE B KypC CTEPEOMETPHUU B Hayasle ero M3y4eHus 3a/1a4, PelraeMblX Ha ypOBHE
MHTYUTUBHOTO IIO3HAHUS, U ONpeIesl€HHBIM O0pa3oM OpraHuM3oBaHHas paboTa HaJ HUMH, 4YTO CHOCOOCTBYIOT Ppa3BUTHUIO JIOTMUECKOTO U
IIPOCTPAHCTBEHHOI'O MBIIIIEHUS, CTUMYJINPYET IPOTEKAaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAAJbHENIIEMY U3YyUEHUIO IIPEAMETA.

[Tpennourenue oTnaércs HArMISIHO-KOHCTPYKTUBHOMY METOly 00yUYeHHMs, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh
IIPEAMETHO-IIPAKTUYECKOM AEATENBHOCTH. Pa3BuTHE IPOCTPAHCTBEHHBIX NIPEACTABICHUH Y YUAIIUXCS B KypCe CTEPEOMETPUH IIPOBOJUTCS 32 CUET
peleHus 3aJjad Ha CO3/1aHue IPOCTPAHCTBEHHBIX 00pa30B U 33a4 Ha ONlepUPOBAaHUE MTPOCTPAHCTBEHHBIMU oOpa3zamu. Co3aHue o0pasza IPOBOJUTCS C
OMOPOI Ha HATJISIIHOCTD, & ONIEPUPOBAHUE 00Pa30M — B YCIOBUSX OTBJICUEHHS OT HArJISAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPKaHuUsI.

OcHoBHbIE cofepxaTenpHble TMHUM Kypca «I'eomerpun» B 10—11 knaccax: «MHororpanHukmn», «IIpsiMble 1 IUIOCKOCTH B IPOCTPAHCTBEY, «Tena
BpALLEHUA», «BEKTOPBI 1 KOOPAUHATHI B IPOCTPaHCTBE». DOPMUPOBAHKE JIOTHYECKUX YMEHUHN pacpeessieTcss He TOJIbKO M0 COepKaTeIbHbIM
JUHUSIM, HO | T10 ToJ1aM 00y4YeHHs Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.



Coneprxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yIbTaTaM OCBOCHHMSI paboueli porpaMMBbl, paciipeieIEHHBIM 110 To/1aM 00y4YeHusI,
CTPYKTYpUPOBAaHO TakKUM O0pa3oM, 4YTOOBl OBIAJCHHE TEOMETPUYECKHMMH TIOHATHUSMH M HaBBIKAMH OCYIIECTBISUIOCH IOCIIEOBATEIBHO H
MOCTYTATEIBHO, C COOTIOACHIUEM MPUHIIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHMSI BKJTFOUAIUCH B OOIIYIO0 CHCTEMY T€OMETPUIECKUX MPECTABICHUN
o0ydaromuxcs, pacmupsist 1 yrayossis e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yudenue reomerpuu orBoaurcs 2 yaca B Henenmto B 10 kiacce u 1 yac B Hepento B 11 kiacce, Beero 3a aBa roga oOydenus - 102 yueOHbIX yaca.
COAEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTCPCOMETPHUHU. Tqua, InpsMasd, IJI0CKOCTb, ITPOCTPAHCTBO. IToHsTHE 00 aKCHOMATHYECKOM IMOCTPOCHHUU CTCPCOMCTPHMU:
AKCUOMBI CTCPCOMCTPUHN U CIICACTBHUA U3 HUX.

B3aumHoe pacrionoxeHne npsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TapaJUIeIbHbIE U CKpelUBatoLuecs npsmele. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapaJIJIeNIbHbIE TPSMBIE B IPOCTPAHCTBE; NAPAILIEIBHOCTh TPEX MPAMBIX; NAPAIIEIBHOCTD MPSMOM U TUIOCKOCTU. YTIIBI C
COHAIIPaBJIICHHBIMM CTOPOHAaMHM; YIoJd MEXAy HpsMbIMH B IpocTpaHcTBe. [lapayjenbHOCTh IUIOCKOCTEW: NapajuieibHbIE IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX MockocTel. [IpocTeiiiue npoctpaHcTBeHHbIE GUTYPHI HA IMJIOCKOCTHU: TETPadip, KyO, Mapaisienenumnes; IoCTpOeHHE CEYSHHIH.

[TeprieHAMKYASAPHOCTD MPSAMON U MIIOCKOCTH: NIEPIICHIUKYJISIPHBIE MPSIMBIE B IPOCTPAHCTBE, MPSAMbIE apaJUIeIbHbIC U MEPIICHANKYISIPHBIE K
IJIOCKOCTH, NPU3HAK NEPIEHAMKYIIIPHOCTH IPSAMOMN U TUIOCKOCTH, TEOPEMA O HPSIMOM NEPIIEHIUKYIJISIPHON INIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ
MEXK]ly IPSIMOM U IJTIOCKOCTBIO; IBYTPAHHBINA YTOJI, TMHEWHBIA YIoJl ABYTrpaHHOTO yria. [lepnenauKymsp u HaKJIOHHBIE: pACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PAcCTOSIHME OT TMPSMOM 10 TUIOCKOCTH, TMPOEKIHs (UTYphl Ha IUIOCKOCTh. [leprneHauKylsIpHOCTh TUIOCKOCTEH: MPU3HAK
MEePIECHINKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX meprneHIuKyIspax.

MHororpaHHuKHu



[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBINYKJIBIE M HEBBITYKJIble MHOTOIDAHHMKH; pa3BEPTKA MHOIOIPAaHHHUKA.
[Tpusma: n-yromapHasi pu3Ma; rpaHU U OCHOBAHUS MPU3MbIL; IpsMasi U HAKJIOHHAasl IPU3Mbl; OOKOBas U MOJIHAS MOBEPXHOCTH Mpu3Msbl. [lapamenenunern,
MPSIMOYTOJIbHBIN Mapaenenumnes u ero cBoiicraa. [lupamuna: n-yronpHas nupamuaa, TpaHd U OCHOBAHHWE MUPAMU/IbL; OOKOBAsI U MOJIHASL IOBEPXHOCTh
NUPAaMUJbl; TpaBUIbHAs W YyCE4YE€HHAs NHUpaMuAa. OJIEMEHThl NpU3Mbl U nHpamuabl. IIpaBuiIbHbIE MHOTOTPAaHHHMKH: IOHSATHE IPAaBUIBHOIO
MHOTOTpaHHMKA; MpaBUJIbHAs MPU3Ma U MpaBUiIbHAs MHUPAMUIA; IpaBUIbHAS TPEYyroibHasi MUpaMuaa U MpaBUIbHBINA TeTpasap; Kyo. [Ipencrasienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTa3Ip, JoJAeKa’Ap U ukocasap. CedeHus IpU3Mbl U TUPAMHUIBL.

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CUMMCTPUSA OTHOCHUTCIIbHO TOYKHU, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTPHHU B ITUPpaMUJIaX, IMapaJUICIICIIUIICaaX,
MMPaBUJIbHBIX MHOI'OI'PaHHUKAX.

Brruuciienue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHany, yrisl. [lnomans 60K0BOH MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBaHMM, TeopeMa 0 OOKOBOI MOBEPXHOCTH NpsiMOi npu3Msl. [Tnomans 60koBOM MOBEPXHOCTH U TOBEPXHOCTHU NMPaBUIILHONW TMPAMUJIBL,

TeopeMa O TUIOIIaIu yceu€HHOoU nupaMubl. [loHarue 06 00bémMe. OObEM MUPAMHUIBI, TPH3MBI.

HOI[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTtHomeHHs MCXKAY IUIOINaAsIMHU HOBGpXHOCTCfI, 00BEMaMu HO,[[O6HBIX TCII.

11 KJIACC

Tena ppamenust

Hunuuapuueckast TOBEPXHOCTh, 00Pa3yIOIIUe IIMHIPUIECKON MOBEPXHOCTH, OCh HUIMHAPUYECKON MOBEPXHOCTH. LlmnuHap: ocHOBaHUS 1
O0KOBasi MOBEPXHOCTh, 00pa3yrolas U OCh; TIIOIIAIF OOKOBOI U MOTHOM MOBEPXHOCTH.

Konunueckas moBepxHoCTh, 00pa3yromire KOHH4eCKOH OBEPXHOCTH, OCh M BepIIMHA KOHHYEeCKol moBepxHocTU. KoHyc: ocHOBaHMe U BepIlIMHA,
o0pa3yronias ¥ 0ch; MJIOMIAAb OOKOBOW U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIre 1 BBICOTA; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AMaMeTp; MIOMAAs MOBEPXHOCTH chephl. BzanMHOe pacnonokeHue cepbl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K
chepe; momaas chepsl.

N300paxeHue Ten BpalleHNus Ha INIOCKOCTH. Pa3BépTka HuIMHIpa U KOHYycA.



Kom6unanuu Ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIN 0K0JIO cdepbl; cgepa, BHUCAaHHAS B MHOTOT'PaHHUK, WU TEJIO
BpaLICHUS.

[Tonsitne 06 00BEMe. OCHOBHBIE CBOICTBAa 00BEMOB Tel1. TeopeMa 00 00bEME MPSIMOYTOIBHOTO Mapajuiesenumeaa u ciaeacTBus u3 He€. O0bEM
MWIHHPA, KoHyca. O0BEM 1Iapa u miomanb chepsl.

[Tono6Hble Tena B mpocTpancTBe. COOTHOMIECHHUS MEXTY TUIOIIAASIMUA TOBEPXHOCTEH, 00BEMaMU MTOAOOHBIX TEJI.

Ceuenust nunuHapa (MapaviebHO U MEPISHIUKYISIPHO OCH), CEUCeHHUs KOHYca (TapaielbHOe OCHOBAHHUIO U MPOXOAAIIEE Yepe3 BEPIINHY),
CEYeHHUs 1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha I10CKOCTH U B ITpocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 4Kci0. PaznokeHue BeKTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuno mnapamienenunena. PemieHue 3aznad, CBA3aHHBIX C IPUMEHEHHMEM MIpaBUI JEHCTBHHM € BEKTOpaMH.
IIpsimoyronbHas cucreMa KoopauMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreilimme 3amaud B KOOpAMHATaX. YTONI MEXIY BEKTOPaMHU.

CkansspHOE TNpOM3BEICHHE BEKTOPOB. BbluncieHne yrioB MeXIy NpSIMBIMH U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ MpH pPEUIeHUH

FeOMETPUUYECKUX 3a/1a4.
IIVTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHS ITPOrpaMMbl yueOHOro npeaMera «MaremMaTuka» XapakTepU3yoTCs:

I'pazknanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOH IMO3UIMH 00yJarOIIErocsl Kak aKTHBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUIICKOTO O0IIECTBa, IPEACTaBICHUEM
0 MaTeMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYD, SBICHUH, IPOLETyp TPasKIaHCKOTO 0011ecTBa (BBIOOPHI, ONPOCHI U TIp.),

YMCHUEM BSaI/IMOIlefICTBOBaTB C CoqUMaJIbHBIMU MHCTUTYTaMH B COOTBETCTBHUU C UX q)YHKHI/IﬂMI/I 1 HAa3HAYCHHUECM.

HanI/IOTH‘leCKOC BOCIIUTAHHC:



c(hOpMHUPOBAHHOCTHIO POCCUICKON I'PaX/1aHCKON MACHTUYHOCTH, YBAXKEHHSI K MPOIIJIOMY M HACTOSILIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOLLIEHUEM K JTOCTHXKECHHUAM POCCUUCKUX MATEMATUKOB U POCCUNMCKOM MaTEMAaTUYECKON IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX
HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUSA:

OCO3HAaHHEM JYXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEICHHUS, CBI3aHHOTO C
MPAKTUYECKUM MTPUMEHEHHUEM JOCTH)KEHUN HAYKH U JeSITeIbHOCThIO YYEHOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO Oy IyILIEro.

cTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOUIEHHMEM K MHpY, BKJIIOYas ACTETUKY MAaT€MaTH4YECKHMX 3aKOHOMEpHOCTeH, OOBEKTOB, 3ajay, pEIICHUN, pacCyXICHUN;
BOCIIPUMMYMBOCTBIO K MATEMATUUYECKUM aCIIEKTaM pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHITH MaTEMATHICCKHE 3HAHKS B MHTEPECaX 3I0POBOr0 U 0e301macHOro 00pasa KU3HHU, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE THTAaHHE, COANAHCUPOBAHHBIM PEXUM 3aHITHA U OTIbIXA, PETylspHas (uU3MUYecKas AaKTHBHOCTB);
@Hanecxoro COBepIHeHCTBOBaHI/Iﬂ, HpI/I 3AHATUAX CHOpTI/IBHO-OSHOPOBHTeHBHOﬁ ACATCIIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPY/1y, OCO3HAaHHEM IIECHHOCTHU TPYI0JII00HS; MHTEPECOM K pa3IMyHbIM cepam mpohecCHOHATBHOMN e TebHOCTH, CBA3aHHBIM C
MaTeMaTUKOU U €€ MPIIOKEHUSIMH, YMEHUEM COBEPIIIATh OCO3HAHHBIN BRIOOP OyayIeit mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,
TOTOBHOCTBIO U CITOCOOHOCTBIO K MAaTEMAaTHUECKOMY 00pa30BaHUIO U caMO0Opa30BaHUIO HA MPOTSHIKEHUH BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYacCTHIO B PEUICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPaBICHHOCTH.

IKO0JOrn4YecKoe BOCIUTAHUE:

C(i)OpMI/IpOBaHHOCTBIO BKOHOFquCKOﬁ Ky.HI:TypBI, IIOHUMAHHUEM BIIMAHHA COIITNAJIBHO-ODKOHOMHNYCCKUX HpOIICCCOB Ha COCTOAHUC HpHpOIIHOfI nu
COITMAIBHOM Cpeibl, 0CO3HAHUEM TJI00AILHOTO XapaKTepa SKOJOTUYECKHUX MTPOOIeM; OpUeHTallel Ha TPUMEHEHNE MaTEMaTHIECKUX 3HAHUM JIJIS
pelmeHns 3aa49 B 00JIaCTH OKPY’KaIOLIeH CPebl, ITTAHUPOBAHUS TOCTYIIKOB M OIEHKH UX BO3MOKHBIX ITOCIIEACTBUH IS OKPY>KAIOLICH CPEeIbl.

HeHHOCTH HAYYHOI'O MO3HAHUMA:

C(bOpMI/IpOBaHHOCTBIO MHPOBO33pPCHUS, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U O6IHCCTBCHHOﬁ IPaKTUKH, IOHUMAHUCM
MaTeMaTHICCKOI HAayKH KakK C(l)epbl YeJI0OBEUCCKOM JCATCIIBHOCTH, DTAIIOB eé Pa3BUTHA U 3BHAYUMOCTH IJId Pa3BUTUA HUBUIIN3allUU, OBJIAACHUEM SA3BIKOM



MaTeMaTUKd HW MaTeMaTHYCCKOU Ky.]'H:TypOﬁ KaKk CpC€IACTBOM II03HAHHMA MHpPA, TOTOBHOCTBIO OCYHICCTBIIATHL IMPOCKTHYIO MW HCCICAOBATCIIBCKYIO
ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIE  pe3ysIbTaThl  OCBOSHHUS  MpOrpaMMbl  ydeOHOTO  mpeaMera  «MaTemaTtwka» — XapakTepHU3YIOTCS — OBJIAJICHHEM
YHUBEPCATHLHBIMUA HO3HABAMENbHBIMU OCUCMBUAMU,  VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU — OCliCMBUAMY, VHUBEPCAIbHbIMU — PecyIsiMUSHbIMU
oelcmeusamu.

1) Vnusepcanvnvie noznasamenshoie oeticmeusi, obecneuugarom hopmuposanue 6a306bix KOCHUMUBHBIX NPOYECCO8 00YYAIOUUXCs (0CB80eHUe
Memo008 NOZHAHUSL OKPYAHCAIOWe20 MUpa,; NpUMeHeHue JI02U4eCKUX, UCCIe008amebCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti) .

Ba3oBble JJoruyeckue 1eiicTBUA:

BBISIBJIATH U XapaKTepI/ISOBaTB CYHIGCTBCHHI)IG HpI/ISHaKI/I MATEMATHUYCCKUX O6”I)CKTOB, HOH?[THfI, OTHOIHCHI/Iﬁ Me)K)Iy IIOHATUSAMU, (i)OpMy.]'H/IpOBaTI)
OTIpEICIICHUS TIOHSITHI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMK, OCHOBAHUS JIJIsl 0000IICHHS U CPAaBHCHHUS, KPUTEPUU TIPOBOIMMOTO
aHaju3a;

BOCIIPHHUMATh, (HOPMYITHUPOBATH U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIILHBIC M OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE,
BBISBJIIATHD MAaTCMATHUUYCCKHUC 3aKOHOMCpHOCTI/I, B3aNMOCBII3U U HpOTI/IBOpe‘II/IH B q)aKTaX, JaHHBbIX, Ha6HIOI[CHI/I$IX n YTBep)KI[eHI/IﬂX; HpCI[J'IaFaTI) KpI/ITepI/II/I
JUTSL BBISIBIICHHSI 3aKOHOMEPHOCTEH ¥ MMPOTHBOPCUHIi;

J€JIaTh BBIBOAbI C UCIIOJIB30BAHHUEM 3aKOHOB JIOTUKH, I[CI[}IKTI/IBHI)IX U MHAYKTUBHBIX YMO3aKJ'IIO‘IeHI/II\/'I, YMOSaKJ'IIO‘IeHI/Iﬁ 110 aHaJIOTHUH,

IIPOBOIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TMPSMbIE U OT IPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO0, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pemieHus ydeOHOM 3afaud (CpaBHMBAaTh HECKOJIBKO BapUAHTOB pELICHHs, BHIOMpaTh Haubosiee MOAXOAALIMH € Yy4ETOM
CaMOCTOSATENIFHO BBICICHHBIX KPUTEPHUEB).

Bba3oBble ucciaeanoBaTeabCKue AeliCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HMHCTPYMEHT IO3HAHMS; (OpPMYyIMpOBaTH BOIPOCH], (UKCUPYIOIIME MNPOTHBOPEYHE, MpodiIeMy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMUPOBATh T'MIIOTE3Y, ApTyMEHTUPOBATh CBOIO MMO3UIIMIO0, MHEHHE;



MIPOBOJIUTH CAMOCTOSITENIBHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBIICHHUIO OCOOCHHOCTE MAaTeMaTUYECKOT0 00bEKTa, SIBJICHUS,
MpoIecca, BBISIBICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATh 0O00OIIEHUS U BBIBOJBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIEA0BaHMS, OLICHUBAThH TOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, @ TAKKE BBIJIBUTATH MPEITOIOKEHHUS O €T0 PA3BUTHU B HOBBIX yCIIOBUSIX.

Pa6ora ¢ unopmaumeii:

BBISIBIIATH N€(UIMTHI HH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JIsi OTBETa HA BOIIPOC M ISl PEIICHUS 33/1a4H;

BBIOMpaTh MHHOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIHIO PA3THIHBIX BUIOB
U pOpM IpeCTaBICHHUS;

CTPYKTYPHPOBATh HH(POPMAIIHIO, IPECTABIATE €€ B Pa3IMUHBIX (hOpMax, HILTIOCTPUPOBATH IPadHUECKH;

OLICHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENFHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvle KOMMYHUKAmMUuHbwle 0eticmsusl, 06ecnequsarom copmupo8aHHoCcms COYUANLHBIX HABLIKOG 00YYAIOUJUXCHL.
Oo0menmne:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkACHUS B COOTBETCTBUU C YCIOBUSMU U LIETSIMU OOIICHHUS; ICHO, TOUHO, FPAMOTHO BbIpa)aTh CBOIO TOUKY 3PCHHUSI B
YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh MNOSACHCHUS 110 XOAY PCHICHUA 3ala4i, KOMMCHTHPOBATDH HOHy‘-IeHHBII;'I PE3YJbTAaT,
B X0/ 00CYX/I€HU 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI, TPOOJIEMBI, peIlIaeMoil 3a1a4u, BbICKAa3bIBATh UAEH, HAIlEIEHHbIE HA TIOUCK
PELLICHHS; COTIOCTABIIATH CBOU CYXKACHUS C CY>KACHUSAMH JIPYTUX YYaCTHUKOB AUAIOra, OOHAPYKHUBATh PA3IUUME U CXOACTBO MMO3UIIHIA; B KOPPEKTHOM
dbopme GpopMyITHpOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;
MPEACTABJIATh PC3YyJIbTAThl PCUICHUA 3aa4U, SKCIICPUMCEHTA, UCCIICAOBAaHUA, ITPOCKTA; CaMOCTOATCIbHO BBIGI/IpaTL (l)OpMaT BBICTYIIJICHUSA C y‘IéTOM 3a1a4y
MPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

CoTpyaHunuecTBo:

MOHUMATh U HCII0JIb30BaTh IPEUMYIIECTBA KOMAHHON M MHAUBUIYAIbHOM paboThl IPH PELICHUH Y4eOHBIX 3a/1a4; IPUHUMATD 11€JIb COBMECTHOM
JeSITeNIbHOCTH, TUTAHUPOBATh OPraHU3alMi0 COBMECTHOM pabOThI, paclpeaessTh BUAbI padoT, J0roBapuBaThCs, 00CYkKIaTh IPOLECC U PE3YIbTAT

paboThl; 000011aTH MHEHHS HECKOJIBKUX JTIOCH;

y4acTBOBAaTh B IPYIIOBBIX opMax paboThl (00CYyKaeHHsI, 0OMEH MHEHHH, «MO3TOBbIE LITYPMbD» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThI U
KOOPJMHUPOBATh CBOM JEUCTBHS C JPYIMMH WIEHAMH KOMaH/bI; OLIEHMBATh KauyeCTBO CBOEro BKJIaga B OOMMHA MPOAYKT IO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

3) YHueepcaﬂbezepezyfmmusnble Oeﬁcmeuﬂ, obecnevyusarom qbopMupoeaHue CMDBICNI06bLX YCMAHOBOK U IHCUZHEHHBIX HABLIKOEG JTUYHOCMU .

Camoopranuzaums:



COCTaBJIAATh IJIaH, AJITOPUTM PEILICHUs 3aJ]a4ul, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM UMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb:
BJIaACTh HABbIKaMH MMO3HABATCIILHOM peq)J'ICKCI/II/I KaK OCO3HaHUs COBEPIIACMBIX HeﬁCTBHﬁ 1 MBICJIMTCIIBHBIX ITPOLICCCOB, UX PE3YJIBTATOB, BJIAACTD
CIoco0amMy CaMOTIIPOBEPKH, CAMOKOHTPOJIS TIPOLIECCa U Pe3yJIbTaTa PEICHUS] MaTeMaTHYECKOH 3a1a4H;
npeaABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTH IIPU PCHICHUHA 3ala4i, BHOCUTH KOPPCKTHUBEI B ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'IBCTB,
JTAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBACHITH MPUYUHBI IOCTHKEHUS WIH HEIOCTHKEHUS PE3yJIbTaTOB JAEATEILHOCTH, HAXOIUTh
OIIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OneprpoBaTh NOHATUIAMMU: TOUKA, IPsIMasi, IJIOCKOCTb.

[TpyMeHSTh aKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MPHU PEUICHUH F€OMETPUUECKUX 3a/1a4.
OnepupoBaTh MOHATUSIMHU: APAIJICIIBHOCTD U NMEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH.
KnaccuguimpoBaTh B3aMMHOE paciooKeHUe NMPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh NOHATHIMHU: JBYTPAaHHBIN YTOJI, TPAHU JABYTPAHHOTO yTIiia, peOpo IBYrpaHHOTO YIIIa; IMHEHHBIN Yol ABYTPAHHOTO YIJiia; rpaaycHast
Mepa IBYTPaHHOIO yIJia.

OnepupoBaTh MOHATUSIMH: MHOTOI'PAHHUK, BBITYKJIbIA U HEBBITYKJIbIH MHOTOTPAHHHUK, SJIEMEHTHl MHOTOTPaHHHKA, PAaBUIbHBIA MHOTOTPAHHUK.



PacrioznaBaTh OCHOBHBIE BU bl MHOTOTPAHHUKOB (TUPaMU/Ia; PU3Ma, IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo).

KJIaCCI/I(bI/IIII/IpOBaTB MHOTI'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHUuA JJId KJIaCCI/I(i)I/IKaIII/II/I (BBIHYKJIBIC M HCBBIITYKJIBIC MHOTOTPpAaHHUKH; TMPABUJIBHBIC
MHOT'OI'paHHHUKH; IIPAMBIC U HAKJIIOHHBIC IIPU3MBI, napannenennnem,l).

OneprpoBaTh NOHATHAMM: CEKyLIas INIOCKOCTh, CECUEHNE MHOIOIPAHHUKOB.
OOBACHATH NPUHLIUIIBI TIOCTPOSHUSI CEYEHUI, UCTIOIB3YSI METOJ CIIE/I0B.

CTpouTh CeueHMs] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBHITIOJHATH (BBIHOCHBIC) IJIOCKUE YEPTEXXH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUL
CBEpXY, COOKY, CHU3Y.

PemraTs 3ala4i Ha HaXOXJACHUE TCOMETPUICCKUX BEJIMYHH I10 o6pa3uaM HJIN aJITOpUTMaM, IMPUMECHASA U3BECTHBIC AaHAJIUTHYCCKUEC METOBI ITPU
pCICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3aaa4 Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUYKHU O HpSIMOfI, OT TOYKH JO IINTIOCKOCTH,
MCXKAY CKPCIIUBAOIIMMHUCA ITPAMBIMH.

Pemats 3ala4i Ha HaXOXJICHUC TCOMETPUICCKUX BECJIUYHH I10 o6pa311;aM HJIN aJITOpUTMaM, IMPUMCHAA U3BECTHBIC AaHAJIUTHYCCKUC MCTObI ITPU
PCIICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a4a4 Ha BbIYUCJICHUC YTITIOB MCKAY CKPCIIHUBAIOIIUMHUCA MTPSAMBIMHA, MCKIAY HpﬂMOfI 1 TNIOCKOCTBIO, MCIKIY

IIJIOCKOCTAMU, IBYTPAaHHBIX YTJIOB.

Bbrauciiate 00bEMBI U TIIONIAIN TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, MUpaMi/ia) ¢ IpUMEHEHHEM (POPMYIT; BEIYUCISATH COOTHOLICHUS MEKIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOAOOHBIX MHOI'OTPAaHHUKOB.

OmneprpoBaTh MOHITUSIMH: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh M HHTEPHIPETUPOBATH HHPOPMAIMIO O IPOCTPAHCTBEHHBIX TI'E€OMETPHUUECKUX (urypax, NpeAcTaBIE€HHYIO Ha
4YepTekax U pUCyHKaX.

[TpumensTs reoMeTpuueckre (HakThl sl pEHICHUs CTEPEOMETPUUYECKUX 3a]1a, MTPEAIOoIaralolliuX HECKOJIbKO IIAaroB PEIleHus, €CITU YCIOBUS
MIPUMEHCHUS 33JIaHbl B IBHOU (opMme.

[IpuMeHATh NpocTeNIIne IPOrpaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1a4.
IIpuBOAUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U KU3HHU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHWA HA IPAKTHUKE. AHAJIU3UPOBATH PCAJIbHBIC CUTYAllUU U IIPUMCHATD U3YUCHHBIC ITOHATHA B IIPOLECCCC ITIOUCKA
peICHUA MAaTEMATUICCKHU C(i)OpMyJIHpOBaHHOfI HpO6H€MI)I, MOACIINPOBATH PCAJIBHBIC CUTYyalluH Ha A3BIKEC I'COMCTPUHN, UCCIICA0BATh NOCTPOCHHBIC



MOJCIIN C UCITOJIB30BAHUEM I'€COMETPHUICCKUX MMOHATUH U TCOPEM, allriapara aﬂre6p51; pe€maTh NPaKTHYICCKHUE 3a/la4, CBA3aHHBIC C HAXOXKICHUCM
TCOMECTPHUICCKUX BCIINYNH.

11 KVIIACC

OmnepupoBaTh NOHATHIMH: [IMIMHAPHYECKAs TIOBEPXHOCTH, 00Pa3yIOIHe IIFITUHIPHYECKON TTOBEPXHOCTH; IWIMHP; KOHUYECKast TOBEPXHOCTH,
o0pasyrolre KOHUYECKON MOBEPXHOCTH, KOHYC; chepruecKkasi MIOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (LMIHHIP, KOHYC, cdepa U map).
OOBICHATH CITOCOOBI MOTYYCHUS TEJT BPAIICHHS.
KrnaccudumupoBaTh B3aMMHOE pacroiokKeHue chephl U TUIOCKOCTH.

OnepupoBath MOHATUSIMHU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA; IAPOBOM CJI0M, OCHOBAaHUE IIIAPOBOTO CJIOSA, BHICOTA
[IApOBOTO CJIOS; IAPOBO CEKTOP.

Boruncnsate 00bEMBI U IITOMIAAN TOBEPXHOCTEN Tell BpallleHus, TeOMETPUUECKHUX TeJl ¢ IPUMEHEHUEM (opMyJI.

OmnepupoBaTh NOHSATHSIMH: MHOTOT'PAaHHHK, BITMCAHHBIN B Cepy 1 ONMMCAHHBIN OKOJIO cepsl; chepa, BIUCaHHAsE B MHOTOTPAaHHHUK WJIH TEJIO
BpalICHUS.

Berauciaars cooTHOIICHUS MCXKAY II0MAAAMU HOBCpXHOCTCﬁ 1 00béMaMu HO,I[O6HI>IX TCII.

N3o6paxats usyyaemble GUTYpbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BEITONTHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BU CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

W3BnekaTb, HMHTEPIPETUPOBATh M MPEOOpPa30OBBIBATH HHPOPMALMUIO O MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHUX (UTypax, MPeACTaBICHHYIO
YepTekax U pUCyHKax.

Ha



OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHSATE NEHUCTBUS CII0OKCHHSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOKEHUSI BEKTOPA HA YUCII0, OOBICHITH, KAKUMHU CBOWCTBAMU OHU
00J1a1aroT.

[TpuMeHsTh paBUIIO MapaieNenumnesa.

OHepI/IpOBaTI) MOHATHUAMU: JE€KAPTOBbI KOOPAWHATEI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, paBECHCTBO BEKTOPOB, KOOPAWMHATBI BEKTOpPA, YIoJ
MCKAY BCKTOPAMH, CKAJIAPHOC ITPOU3BCACHNUEC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPBLI.

Haxoautb CYMMY BCKTOPOB U IMPOU3BCACHHUC BCKTOpPA HA YHUCJIO, YT'OJI MCKAY BECKTOPAMH, CKAJLIPHOC ITPOU3IBCACHUC, PACKIIAAbIBATh BEKTOP I10
JABYM HCKOJUIMHCAPHBIM BEKTOpPAM.

3aZ[aBaTB IIJIOCKOCTh YPaBHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAWHAT.

[TpumensTh reoMeTprueckre (GakThl sl pEHICHUS CTEPEOMETPUUIECKUX 3a/1a, MIPEAIOIarafollnX HECKOJIBKO IIAaroB PEIeHus, €CIIU YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopme.

Pemrats HpOCTGI\/JIHII/Ie TCOMETPHUICCKUC 3aaa4u HAa NPUMCHCHUC BEKTOPHO-KOOPANHATHOI'O METO1A.

Pemiats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUN B HaXOKACHUEC T'COMCTPUICCKHUX BCIIMYUH 110 06pa3uaM HJIK aJITOpUTMaMm,
MMPUMCHSAA U3BECTHBIC MCTOBI ITPU PCHICHUH CTAHAAPTHBIX MAaTEMATHYCCKUX 3aa4.

[TpuMeHsTh MpocTeiiiye NporpaMMHBIE CPENICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKHX 3aau.

[TpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U )KU3HU, PACIIO3HABATH MIPOSBIECHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[TpyMeHATD MOJIy4EeHHbIE 3HAHUS HA IPAKTUKE: AaHAJTM3UPOBATh PEAJIbHBIE CUTYaLlUU U IPUMEHATh U3yUEHHbIC IOHATHS B IIPOLIECCE TOMCKA
pelieHuss MaTeMaTuyecku chopMyIMPOBaHHOM MPOOIEeMbl, MOJEINPOBATh PEAIbHBIE CUTYALMU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh TOCTPOCHHbBIE

MOZCIIN C UCITIOJIB30BAHUCM I'€COMCTPHUICCKUX MMOHATUU U TCOPEM, allrapara anre6p1>1; pemaTh NPpaKTUUICCKHUEC 3a/1a4, CBA3AHHLIC C HAXOXACHUCM
TCOMETPHUICCKUX BEJINYHNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanmeHoBaHMe pa3/iesioB U TeM MPOTrpaMMbl KosmmuecTBO UyacoB OneKTpoHHbIe (1[U(POBLIE)

n/mn Bcero KonTposibHbIe [IpakTHueckue obpa3oBaTe/ibHbIE PeCYPChI
paboThI paboThI
1 BBezieHune B cTepeoMeTpUr0 10
2 [IpsiMble U IJIOCKOCTH B IIPOCTPAHCTBe. 12 1
[TapasniesbHOCTb NIPSMBIX U TIJIOCKOCTEN
3 [TeprieHAMKYISPHOCTD NPAMBIX U IJIOCKOCTEN 12
4 YTJIbl MeXXAY NPSIMBIMU Y TIJIOCKOCTSIMHA 10 1
5 MHororpaHHUKu 11 1
6 OOBEMBI MHOTOI'PAaHHHUKOB 9 1
7 IToBTOpEHMUe: ceyeHus, paCCTOSHUSA U YIJIb 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5
11 KJIACC
Ne HanmeHoBaHue pa3zesnoB U TeM KosinuectBo yacos OnekTpoHHbIe (U POBbIe) 0Opa3oBaTebHbIE
n/m IIpOrpaMMBbl Bcero KoHutposibHbIE [TpakTHueckue pecypchl
paboThl paboTbl
1 Tesa BpaleHust 12
2 OOBEMBI TET 5 1
3 BekTopbl M1 KOOPAWHATHI B MPOCTPAHCTBE 10 1
4 IToBTOpEHME, 0OOOIIIEHHE, 7 1
CHCTeMaTH3al[ys 3HaHUM

OBILIEE KOJIMYECTBO YACOB I10 34 3 0
[MTPOT'PAMME




IIOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/m

Tema ypoka

KonunuecTBO yacoB

Bcer

KoHTpoJibHbIe
paboThI

[IpakTHueckue
paboThI

Harta
H3y4eHust

OnekTpoHHbIe IU(poBbIe 0Opa3oBaTe/bHbIE
pecypcsl

OCHOBHBIE MOHSTUS] CTEPEOMETPHUM: TOUKaA,
rpsimasi, IJIOCKOCTb, [IPOCTPAHCTBO.
[TpaBusia n300pakeHus1 HA pUCYHKAX:
1300pakeHHs TIOCKOCTeH, TapasiiebHbIX
NIpSIMbIX (OTPE3KOB), CepeJiMHbI OTPe3Ka

https://resh.edu.ru/subject/lesson/4756/main/203546/

[ToHsATHS: TTIepeceKaroIrecs TVI0OCKOCTH,
riepeceKarolyecs npsiMasi ¥ MJI0CKOCTh

[NoHsaTHs: rnepecekaromyecsd rnji10CKOCTH,
rnepecekarommecsd rnpamad M rjI0CKOCTb

3HAaKOMCTBO C MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaXx, Ha MPOEKLIMOHHBIX YepTeXkax

HauanbHble cBesieHMst 0 KyOe 1 mipamu/ie,
MX pa3BépTKU U Mogenu. CeueHus
MHOT'OI'PaHHUKOB

HauanbHble cBefieHus1 0 Kybe ¥ mupamMu/ie,
UX pa3BépTKU U Mojend. CeueHus
MHOTOIPaHHUKOB

[TonsiTvie 06 aKCMOMaTHUECKOM ITOCTPOEHUH
CTepeoMeTpUU: aKCUOMbI CTEPEOMETPUH U
C/1e[ICTBUSI U3 HUX

[TonsiTre 06 aKCMOMaTHUUECKOM ITOCTPOEHUU
CTepeoMeTpUH: aKCHOMBI CTEPEOMETPUH U
CJIe[ICTBHUSI M3 HUX

IToHsiTHe 006 aKCMOMAaTUUECKOM MMOCTPOEHHUN
CTepeoMeTpPHU: aKCHMOMBI CTeEpEOMETDUHN U
C/1eJCTBUA M3 HUX

10

[MoHsiTHE 06 aKCMOMaTHUUECKOM TTIOCTPOEHUH
CTepeoMeTpUU: aKCUOMbI CTEPEOMEeTPUU U
ClIe[ICTBUSI U3 HUX

11

B3aumHoe PAacCIi0JIOKEeHKE TIPAMBIX B




MPpOCTPAHCTBE: ITIepeCeKaroIecsd,
Tapa/uiejbHble U CKpelWBaroIrecs
npsMbIe

12 | [1apa/ienpHOCTD NIPSIMBIX U IIJIOCKOCTEU B 1
IIPOCTPaHCTBe: Nlapajule/ibHble TIpsIMble B
MPOCTPAHCTBe; Napaslie/lbHOCTb TPEX
TIPSIMBIX

13 | [1apa/ienbHOCTD NIPSIMBIX U IIJIOCKOCTEN B 1
npoctpaHcTBe: IlapanienbHOCTh PIMOM U
TIJIOCKOCTH

14 | Yribl € COHATpaBjeHHbBIMU CTOPOHAMU 1

15 | ¥Yron Mexay npssMbIMU B IPOCTPaHCTBE 1

16 | Yron Mexy npsiMbIMU B ITPOCTPAaHCTBE 1

17 | IMapanienbHOCTh TIJIOCKOCTEM: 1
rapaJiie/ibHble MJIOCKOCTH

18 | CpoiicTBa napasienbHbIX TIJIOCKOCTeN 1

19 | Ilpocreiiiiiue MpOCTpaHCTBEHHbIE (GUTYPHI 1
Ha TVIOCKOCTH: TeTPasp, KyoO,
rapaJiiesienues

20 | ITocTpoeHue ceueHU 1

21 | IlocTpoeHue ceueHUH 1

22 | KoHtponbHas paborta o teme "TIpsMble 1 1
TIJIOCKOCTH B MPOCTPAHCTBe.

[TapasienbHOCTD MPSIMBIX Y TIJIOCKOCTEN"

23 | [lepneHAUKYASIPHOCTD TIPSIMOM U 1
TIJIOCKOCTH: TIepIleHAUKY/ISIPHbIE MPsSIMbIe B
IIPOCTPaHCTBe

24 | IIpsiMble napajuie/ibHbIe U 1
TIepIrIeHJUKYJIIPHBIe K IIJIOCKOCTH

25 | IIpsmsle napasuiesibHbIe U 1
TIepIeHJUKYJISIpHBIe K IIJIOCKOCTH

26 | IIpu3Hak nepneHAVKY/ISIPHOCTU MPSIMOU U 1
TIJIOCKOCTH

27 | Ilpu3Hak nepneHAVKY/ISIPHOCTU NPSIMOU U 1
TIJIOCKOCTH

28 | Teopema o0 npsiMo¥i NeprHeHUKYISIPHOU 1




IIJIOCKOCTH

29 | Teopema o npsimMo¥i NeprieHJUKYISIPHOU 1
IJIOCKOCTH

30 | Teopema o0 psAMO¥ NeprieHAUKYJISIPHON 1
TIJIOCKOCTH

31 | IlepnieHAMKY/IAp Y HAK/IOHHbBIE: paCCTOsTHUE 1
OT TOUYKHU [0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOU 10 TJIOCKOCTH

32 | I[lepnieHAMKY/IIp ¥ HAK/IOHHbBIE: pacCTOsIHYE 1
OT TOUKHU [0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM /10 TIJIOCKOCTH

33 | IlepneHAMKY/ISIp ¥ HAK/IOHHBIE: PaCCTOSIHUE 1
OT TOUYKH [0 IJIOCKOCTH, PACCTOSTHUE OT
NIPSIMOU /10 TJIOCKOCTH

34 | IlepnieHAUKY/IAp Y HAK/IOHHbBIE: paCCTOsTHUE 1
OT TOUYKHU [0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM /10 TIJIOCKOCTU

35 | YT/ibl B IPOCTPAHCTBE: YTO/T MeXy MpsMOi 1
Y TVIOCKOCTBEO

36 | JIByrpaHHbIN yroJ, TUHEeWHbIN yrou 1
[BYTPaHHOIO yria

37 | JIByrpaHHbIN yroJ, TUHEeUHbIN yrou 1
[BYTPaHHOIO yria

38 | [lepnenUKy/IIPHOCTB IJIOCKOCTEMU: 1
TIpU3HaK NepreHuKYyIIPHOCTH ABYX
TJIOCKOCTeH

39 | [lepneHAUKYISIPHOCTD TIJIOCKOCTEM: 1
TIpPU3HaK NepreHJUKYISPHOCTH ABYX
TIJIOCKOCTEN

40 | IleprieHAUKYJIIPHOCTD TUVIOCKOCTEM: 1
TIPU3HAK TepIIeHAUKYJIIPHOCTH JABYX
TIJIOCKOCTeHN

41 | Teopema 0 TpEX MeprieHIUKYIsipax 1

42 | TeopeMa 0 Tpéx mneprHeHAUKYJIsspax 1

43 | Teopema 0 TpEX nepneHIuKyJIsipax 1

44 | KoHTposbHasi paboTa 1o TeMam 1




"[leprieHAVKY/IAPHOCTS IPSAMBIX U
TJIOCKOCTeN" U "YTJIbl MeXXy NPSIMBbIMU U
IIJIOCKOCTAMU"

45

IToHsTue MHOT'OrpaHHHMKa, OCHOBHEIE
3JIEMEHTEI MHOI'OI'DAHHHKA, BBIITYKIJIbIE 1
HEBBIINYKJ/Ible MHOT'OI'DAHHUKH, paBBépTKa
MHOI'OIrpaHHHKA

46

[Tpusma: n-yrosibHasi npyu3Ma; rpaHy U
OCHOBAaHU$I IPY3MBI; NIpsIMasi M HaK/IOHHAst
MpY3MbI; OOKOBasi U TIO/THasi IOBEPXHOCTD
TIPU3MBbI

47

[Tapannenenunes, NpsMOYTOJIbHBIN
rapaJsuiesieniune/] U ero CBOMCTBa

48

[Iupamupa: n-yrosibHas NMpaMuza, TpaHu U
OCHOBaHWe MIMpaMU/Ibl; OOKOBasi U TIOTHasT
TIOBEPXHOCTh MTMPaMU/bl; TIpaBUJIbHAA U
yceuéHHas nupaMmuja

49

[TpaBu/IbHBIE MHOTOTPaHHUKU: TIOHATHE
NPaBUILHOIO0 MHOTOTPDaHHUKA; NIpaBU/IbHAs
rpu3Ma U NpaBWIbHas MMpaMU/a;
TpaBU/IbHAsA TPeyTroJibHasl MpaMuzia u
TIPaBU/IbHBIN TeTpas/p; Kyo

50

[TpencraBneHye O PaBUIbHBIX
MHOTOTpaHHUKAX: OKTas/Ip, AOAeKas/p U
MKOCaIP.

51

CuMMeTpus B TIPOCTPAHCTBEe: CUMMeTPHS
OTHOCHUTEJIbHO TOYKH, MPSIMOH, TIJIOCKOCTH.
OneMeHTbI CHMMETPHUH B MTUPaMU/Iax,
rapaJuiesienure/jaX, MpaBUIbHBIX
MHOTOrpaHHUKaX

52

BbIunic/ieHre 371eMeHTOB MHOTOTPAHHUKOB:
pébpa, IMaroHau, yriibl

53

[Tyotaie GOKOBO MOBEPXHOCTU U TTOJTHOM
TOBEPXHOCTH MIPSIMOM MPU3MBI, /I01La/lb
OCHOBaHMH, TeopemMa 0 60KOBOM
TIOBEPXHOCTH TMIPSIMOM TIPU3MBbI

54

[T1o11a/15 6OKOBOM MOBEPXHOCTH U




TIOBEPXHOCTH TNPABU/IbHOM MUPAMU/IBI,
TeopeMa O TUIOIIaZ OOKOBOM TTIOBEPXHOCTH
yCeuéHHOM MUpaMUbI

55 | KoHTponbHasi paboTa 1o Teme 1
"MHOrorpaHHUKH"
56 | Iousitvie 06 0OBEME 1
57 | O6BEM MUPaMH/IbI 1
58 | OOBEM nMUpamMuzbl 1
59 | OO6BEM MUPaMH/IBI 1
60 | O6BEM NMpaMUbI 1
61 | OO6bEM MpPU3MBI 1
62 | O6BEM MpPU3MBI 1
63 | O6bEM MPU3MBI 1
64 | KonrposbHas pabora o teme "OObEMBI 1
MHOI'OI'DaHHUKOB"
65 | IToBTOpeHMe, 0600OIIEHHE CUCTEMATH3ALIUS 1
3HaHuH. [TocTpoeHue ceueHuid B
MHOTOTDaHHUKE
66 | IToBTOpeHUe, 00006IIeHe CUCTeMATH3ALIUS 1
3HaHWU. BrIuncieHre pacCTOSTHUM: MeXIY
JBYMsI TOUKaMH, OT TOUKH JI0 TIPSIMOM, OT
TOUKH /10 TJIOCKOCTU, MEXKY
CKPEIUBAIIIAMHUCS MPSIMBbIMH
67 | MiToroBasi KOHTpOJIbHast paboTa 1
68 | IloBTOpEHME, 0000IIeHNEe CUCTEMATH3ALIUS 1
3HaHWH. BbIumnc/ieHre yrioB: MeXay
CKPEIUBAIIUMUCS TIPSIMBIMU, MEXY
MIPSIMOY ¥ TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YT7IOB MEXK/Y TJIOCKOCTSIMU
OBLIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME




11 KUIACC

Ne Tema ypoka KonnuectBo yacoB Hara OneKTpOHHbIe 1[U(POBLIE
n/n Bcer | KonTtposbHbIe [TpakTuueckue | W3y4yeHUs | oOpa3oBaTesbHblE PeCYpPChl
0 paboThI paboThI

1 Cdepa u 11ap: 11eHTp, pajuyc, JuameTp; I/oIIa b 1
TIOBEPXHOCTH Chepbl

2 B3aumHoe pacriosioxkeHue cdepbl U MJI0CKOCTH; 1
KacaTeJ/ibHasl IVIOCKOCTh K cepe; rioiab chepsl

3 V306pakeHue cdepsl, mapa Ha M1ockoctu. CeueHus 1
1mapa

4 [TunuHApUUecKasi TOBEPXHOCTh, 00pasylolye 1
LATMHAPUYECKON TTOBEPXHOCTH, OCh LIWJIMHPUUECKOU
TIOBEPXHOCTH

5 LnmHap: ocHOBaHMS M HOKOBast TOBEPXHOCTH, 1
obpa3yroliias ¥ 0Ch; 101 jb O0KOBOM U TIOJTHOM
TIOBEPXHOCTHU

6 W300paxkeHne LUIMH/PA Ha TUIOCKOCTU. Pa3BépTKa 1
yuavHapa. CeueHus HUIKMHAPA (TJIOCKOCTEIO,
rapasuie/ibHOW WU NepneHAMKY/ISIPHOM 0CU LIWIMH/PA)

7 KoHnueckasi TOBepXHOCTb, 00pa3yroIiye KOHMYeCKOH 1
TIOBEPXHOCTH, OCb M BepILIMHA KOHWYECKOW NTOBEPXHOCTHU

8 KoHyc: ocHOBaHMe 1 BepIIMHA, 00pa3yoijasi u 0Cb; 1
TIJIO0ITIa/Tb OOKOBOM M TTOJTHOM MTOBEPXHOCTH

9 YceuéHHBIM KOHYC: 00pa3yroliye ¥ BbICOTa; OCHOBaHUS 1 1
OOKOBast TIOBEPXHOCTh

10 | 3o6pakeHre KOHYyCa Ha TJIOCKOCTH. Pa3BépPTKa KOHyca. 1
CeueHust KoHyca (TIJIOCKOCTbIO, MapaienbHON
OCHOBaHMIO, U IIJIOCKOCTBIO, IPOXOASILel yepes
BEpIIMHY)

11 | KombuHanums Tes BpallieH|si U MHOTOTPaHHUKOB 1

12 | MHororpaHHUK, OMMCAHHBIN 0KOJIO cdepsl; cdepa, 1
BIMCaHHAasi B MHOIOI'PaHHUK WJ/IU B TeJ0 BpallleHusl

13 | INousitve 06 06béMe. OCHOBHBIE CBONCTBA OOBEMOB Ter 1

14 | O6béM 1IMHApPA, KOHYCa 1

15 | O6BEM I11apa ¥ TIoNa/ib Chepsl 1

16 | ITogo6HbIe Tea B mpocTpaHcTBe. COOTHOIIEHUSI MEXKY 1




TIJIOIIA/IIMU TIOBEPXHOCTEH, 00béMaMU TIO/JOOHBIX TeJl

17 | KonrposnbHas pabota o Temam "Tesa BpaijeHus" u 1
"Ob6bembl Ten"

18 | BekTOp Ha IJIOCKOCTH U B IIPOCTPAHCTBE 1

19 | Cyio)keHue ¥ BbIUMTaHUE BEKTOPOB 1

20 | YMHOXeHHe BEKTOpa Ha YrCJIo 1

21 | Pa3nokeHue BeKTOpa I10 TPEM HEKOMII/IaHAPHBIM 1
BekTopaM. [IpaBusio napanenenurneza

22 | PeueHue 3a7ay, CBA3aHHbIX C TIPUMEHeHNeM IpaBUl 1
JIeiCTBUM C BEKTOpaMU

23 | IIpamoyrosibHas cucTemMa KOOpAUHAT B IIPOCTPAHCTBe. 1
Koopaunats! BekTopa. [IpocTeiiive 3azauu B
KOOpJMHaTax

24 | Yron mexay BekTopamu. CKaasipHOe TIpOU3BefieHre 1
BEKTOPOB

25 | BeluucsieHue yrioB MeXXay NPsIMbIMU U TJIOCKOCTSIMU 1

26 | KoopayHaTHO-BEKTOPHBIN MeTO/, [PU pellleHrnr 1
reoMeTpUUYeCKHX 3a/au

27 | KoHtponbHasi pabora 1o TeMe "BeKTOpbl 1 KOOPJUHATHI B 1
MPOCTPAHCTBe"

28 | TloBTOpEHUe, 0000IIIeHe U CCTeMaTH3al[|sl 3HAaHUH. 1
OcHoBHbIe GUrypsbl, (hakTbl, TEOPEMbI Kypca
TIJIaHUMEeTPUU

29 | IToBTOpEHME, 000OIIIEHHE U CHCTEMATU3AalIUsT 3HAHUH. 1
OcHoBHbIe QUryphl, (PaKThl, TEOPEMBI Kypca
IJIaHUMETPUU

30 | I[ToBTOpeHue, 00600IIeHNE U CUCTeMaTH3al[|sl 3HAHHH. 1
3ajauy NJIaHUMEeTPUM U METO/Ibl MX pellleHus

31 | I[ToBTOpeHUe, 00600IIeHNEe U CUCTeMaTH3al[|sl 3HAHHH. 1
3ajauy NJIaHUMETPUM U METO/Ibl UX pellleHust

32 | [ToBTOpEHUe, 00600IIeHNe U CUCTeMaTH3al[|sl 3HAaHHH. 1
OcHoBHbIe (Urypsl, (pakTbl, TEOPEMbI Kypca
CTepeoMeTpuu

33 | WtoroBasi KOHTpoJibHas1 paboTa 1

34 | IToBTOpeHHe, 0000IIeHNe U CUCTeMATH3aI[|s 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIS1 YHEHUKA

* Maremaruka: anreOpa u Hadajga MaTeMaTHIECKOTO aHanu3a, reometpust. ['eomerpus, 10-11 knaccwl/ Atanacsu JI.C., byry3os B.®., Kanomues C.b.

H Ipyrue, AKI_II/IOHepHoe O6H.[€CTBO «H3parenbcTBO ((HpOCBeH_[eHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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