MYHUIUMIIAJIBHOE BIOJ’)KETHOE OBIIEOBPA3OBATE/JIBHOE YUYPEXJIEHUE
ropoga UPKYTCKA CPEJIHSISI OBIIEOBPA3OBATEJIbHAS HIKOJIA Ne 31
664078, r.MpkyTck, M/p-H 3enénsbii; Ten./paxc: 37-16-24

CoracoBaHo YTBepxkaeHo:
Ha METOIMYECKOM COBETE Hupexrop MBOY 1. Upkyrcka COL Ne 31
MBOY 1. Upkyrcka COIL Ne 31 Kopoukuna A.M.
IIpotokon Nel ot 24.08.2021r. IIpukaz Ne 01-205 ot 27.08.2021r.

Pabdoyas nporpamma

no npeamety «I'eomerpusi» B 10-11 ximaccax

(6a30BBIll YPOBEHbD)

Bcero: 136 uacoB

Pabouas nporpamma coctaBieHa B COOTBETCTBUU C TpeboBaHUAMU DenepabHOro
rOCyJIapCTBEHHOI'0 00pa30BaTeNbHOIO CTaHAapTa CpeJHEro o0IIero 00pa3oBaHus K CTPYKType
pabouux mporpaMm, MporpaMM CpeIHero o0Iero 00pa3oBaHus Ha OCHOBE MPOTPaMMBbI
0011e00pa3oBaTeNbHBIX yUpexkIeHu «Anreopa n Hayana aHanusa 10-11 kmaces» u «l'eomerpus
10-11 xmaccei» aBTopa T.A. Bypmuctposoii, Mocksa «IIpocsemienue», 2020 rog.

[Iporpamma paccmoTrpeHna Ha 3acenanun MO yduTeneid MaTeMaTUKi U HHPOPMATHKH
ITpoTtokom Ne oT

I[IMO Tapacosa Jlronmuia BraguMuposHa
(®HN0) (moamucs)

Cpok - peanuzanuu — 2 roaa



INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma yuebHoro kypca «I['eomerpus» 6a30BOro ypoBHs JUIsl 00y4arOLUIUXCs
10 —11 xnaccoB pazpaboTana Ha ocHOBe DenepajabHOr0 rocyJapCTBEHHOTO 00pa30BaTELHOTO
CTaHaapTa cpeiHero ooduero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbABISEMBIX K MAaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPATUIMNA POCCHUICKOTO 00pa3oBaHMUSL.
Peanuzamuss  mporpamMMmbl  OOeclieyMBaeT  OBJIAJEHUE  KIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTAaBJISIIOLIMMHU OCHOBY ISl CaMOPAa3BUTHsSI M HENPEPHIBHOIO 00pa3oBaHMs, ILEIIOCTHOCTh
0OLIEKYIbTYPHOT0, TUYHOCTHOTO U TO3HABATENILHOTO PA3BUTHSI TIMYHOCTH 00YJarOIMXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPHH B HAMpPABJICHUHM JIMYHOCTHOTO PA3BHTHS O0YYarOmUXcs, (OPMUPOBAHUS
(GyHKIIMOHATBPHOW MaTeMaTHYeCKOH TPAaMOTHOCTH, W3Y4YEHHs IPYTUX YUeOHBIX IJUCIIMILIUH.
Pa3Butne y oOyuaromuxcss HpaBWIBHBIX IPEACTABICHUH O CYHUHOCTH M IPOUCXOXKICHUU
TEOMETPUUECKUX a0CTPAKIUN, COOTHOIIEHUU PEaTbHOTO U UACANBHOT0, XapaKTepe OTPaKeHUS
MaTE€MaTU4YeCKON HAayKOM SIBIICHUW M IIPOLIECCOB PEAIBHOIO MHMPA, MECTE TEOMETPUU B CUCTEME
HAyK W pOJIM MaTeMaTHYeCKOro MOJICIMPOBAaHUS B HAYyYHOM TO3HAHMM M B TPAKTHUKE
crocoOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCS, a TakKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl a1alTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETro
o0Opa3oBaHMs, TaK Kak OOECHeYrBaeT BO3MOXKHOCTh W3YYEHHUs KakK JMCLUMILIAH €CTECTBEHHO-
Hay4HOM HaIIPaBJIECHHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe MblIIIeHHE, (OpPMHUPYEMOE NpPU HM3YYEHHU OOYYArOIIMMUCS TMOHSITUHHBIX
OCHOB T€OMETPUM M TOCTPOCHHM IIETOYKH JIOTMYECKUX YTBEP)KJIEHUH B XOJ€ pELICHUS
reOMETPUYECKUX 3a/1ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TIUIOTE3bl HENOCPEJICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33Ja4 €CTECTBEHHO-HAy4YHOI'O ILIMKJIA, B YaCTHOCTH U3 Kypca
(hu3uKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NesITeIbHOCTH YeoBeka. OpHeHTal|s YeJI0oBeKa BO BPEMEHU U MPOCTPAHCTBE — HE0OX0uMoe
YCIIOBUE €0 COLUANBHOIO OBITUS, (hOpMa OTPAXKEHUSI OKPYKAIOLIEr0 MUPA, YCIOBHE YCIEIIHOTO
NO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JeCTBUTENBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAUHSIET pa3Hble BUJIbI yUeOHON U TPYJIOBOU JEATEIbHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BaXKHBIX KayecTB, IOITOMY aKTyalbHa 3ajayda
dopMupoBaHHUd y O0OyYaromMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3HOBUIAHOCTH
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJATOTOBKE K MPAKTUYECKOH
JESTeIbHOCTH 110 MHOTMM HaIlPaBJICHHUSM.

Llenb ocBOeHMs porpaMMel yueGHoOro Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE O0yUEHUs
— 001eo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 0OecTeueHHe
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIOJIB30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUH U
neicTBUi, crienn(UUHBIX TEOMETPUH, BOZMOKHOCTH YCIEIIIHOTO IPOAOIKEHHsI 00pa30BaHUs 110
CHELUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IpelHa3HauyeHa JUIs OOydYaroluXcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIINX 3HAYUTENbHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOIO
obmero oOpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0miye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(UKON T€OMETPUHM U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3Toro, oHM HMEI0T BO3MOXHOCTh U3YYUTh F€OMETPHIO



60.]166 FHY6OKO, €CJIN B I[aHBHefIHIeM BO3HUKHET HCOGXOI[I/IMOCTB B TCOMCTPUUYCCKUX 3HAHUAX B
poeCCUOHATLHON IeATEILHOCTH.

I[OCTI/I)KGHI/IG neinun OCBOCHUA mporpaMmabI oOecrieunBaeTcst pEeIICHUCM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajJadaMu OCBOCHHs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sBIsitOTCS:

e (QopmupoBaHHE TPEJACTABICHUS O TEOMETPUM KAaK YacTH MHUPOBOH KYJIBTYpPHl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHHE TPEACTABICHUS O MHOTOIPDAHHUKAX H TelaX BpalleHUs KaK o
BaXHEHIINX MaTeMaTUYECKUX MOJEISAX, MO3BOJSIONINX OMHCHIBATh U U3ydaTh pa3HbIC
SIBIICHUSI OKPYKAIOIIIETO MUPA,

e (QopmupoBaHHE yMEHHs pAacllO3HAaBaTh Ha 4YepTEekaX, MOJAEISIX U B peaJbHOM MHpE
MHOTOTPaHHHKH ¥ TeJIa BPaIICHHUS,

e OBJQJICHHE METOJaMH peIleHus 3aJad Ha T[OCTPOCHHS Ha  HM300paKeHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmHupoBaHHE yMEHHUS OINEPUPOBATH OCHOBHBIMU IMOHSATHSMH O MHOTOTPAaHHUKAX M
TEeJIax BPAIICHUS U X OCHOBHBIMH CBOHCTBAMU;

e OBJQJICHHWE AITOPUTMAMHU PEIIECHUS OCHOBHBIX THUIOB 3a1ay; (HOPMHUPOBAHHE YMEHUS
NPOBOAWTHh  HECIIOKHBIC  JOKAa3aTEeNIbHBIE  PAacCYyKICHUS B XOJIE  PEIICHHS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUECKUM COJIEPIKaHUEM;

e pa3BUTHC WHTCIUICKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHUS;

e (QopmupoBanue (YHKIIMOHAIHLHOW TPAMOTHOCTH, PEIICBAHTHON TEOMETPHUU: YMEHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
PETBbHBIX JKH3HCHHBIX CHUTYallUsX W MPH HW3YYCHUU JPYrHUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyIupoBaTh HX Ha S3BIKE
TEOMETPHH ¥  CO3/1aBaTh TI'COMETPHYECKHE MOJCIH, NPHUMCHATh OCBOCHHBIN
FEOMETPUUECKUN  ammapar JJig pelIeHUus MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaAMMBI SIBIISIETCS BKIIOYCHHE B KypC CTEPEOMETPHH B
Hayvajie ero M3ydeHUs 3a/1ay, PellaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEICIIEHHBIM
o0pa3oM opraHu3oBaHHasi pa0oTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJIHPYET TMPOTCKAHWE WHTYHTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JaNTbHEHUIIIEMY U3YYSHUIO MPEAMETA.

[Tpenmodrenue OTHAETCA HATIBIIHO-KOHCTPYKTUBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKON
NESATCIIbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX TMPEJCTABICHUA Y Y4YallUXcs B  Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET pellleHus 3a/1a4 Ha CO3[JaHNe MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue obOpaza MPOBOAUTCS C
OTIOPOY Ha HATJSATHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSX OTBJICUEHHS OT HATJIATHOCTH,
MBICJICHHOTO U3MECHEHHUS €r0 UCXOIHOTO COJICPIKAHUS.

OcHoBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukny, «[IpsMble U TUIOCKOCTH B MPOCTPAHCTBeY, «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTPAaHCTBE». DOpMUPOBAHUE JTOTHIYECKUX YMEHUN paclpeaesieTcsi He TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M MO TrojJaM OOy4YeHHs Ha YpPOBHE CpPEIHETO OO0IIero
o0Opa3oBaHusl.

Conepxanrie 00pa30BaHUs, COOTBETCTBYIOIEE IPEJAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpaMMBbI, pacipeeIEHHBIM 110 TO1aM 00Y4YEeHHUS, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBI  OBJQJICHWEC TI'E€OMETPUYCCKHMMH  TIOHATHSIMH W  HaBBIKAMH  OCYIIECTBISIIOCH
MOCNEOBATENbHO M MOCTYNATeNbHO, C COONIOJIEHUEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOMIYIO CHCTEMY M€OMETPHUYCCKHX MTPEJICTABICHHA 00YJIarOIIHNXC,
pacuupsis ¥ yray0sis e€, 00pa3ys MpOYHbIe MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.
COJAEP) KAHME YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMas, II0CKOCTh, MPOCTpaHCTBO. IlonsaTre
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, NTapaUICIbHbIE U
cKpemuBampomuecss npsamsle. llapamnensHOCT NpAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHbIe IIPSAMBIE B IPOCTPAHCTBE; NApAUICIBHOCTh TPEX NPAMBIX; MapalIeIbHOCTh
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy NpPSIMBIMH B
npoctpancTBe.  llapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX II0cKocTel. [IpocTeiimme npocTpancTBeHHbIE (GUTYPHI HA TUIOCKOCTHU: TETPAdIp,
KyO, nmapajuienenumes; NocTpoeHNe CeUeHu.

IlepneHuKyISIpHOCTE  HPSMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApajuleJbHbIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOM NEPIEHAUKYISIPHOU
IUIOCKOCTH. YTJBl B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M IUIOCKOCTBIO; IABYTPAHHBIM Yrod,
JIMHEHHBIN YroJjl JBYIPaHHOrO yria. llepneHaukyisap M HakJIOHHBIE: PACCTOSHHME OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT NPSAMOM 10 IUIOCKOCTH, MNpOEKIHs GUrypsl Ha IUIOCKOCTb.
[IepnieHAMKyYIAPHOCTH IJIOCKOCTEN: NMPU3HAK MEPIEHINKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TpEX MEPIECHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsiTMe MHOIOrpaHHUMKA, OCHOBHBIE DJIEMEHTHl MHOIOIPAHHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yronpHas npusMa; rpaHu
U OCHOBAHMUS MPHU3MBI; IIPSIMasi U HAKJIOHHAs IPU3MbI; OOKOBasl U MOJIHAS TOBEPXHOCTh MPHU3MBI.
[Tapamtenenunen, nTpsAMOYroJbHBIN MapajuleIenuIe] u ero cBoicrsa. Ilupamuaa: N-yromapHas
nupamMpia, TpaHM W OCHOBAaHME NHMpaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOT'OI'PAHHUKHU: TOHATHE IPABUJIBHOIO MHOIOIPDAHHMKA; IPAaBWJIbHAS IPU3Ma U IIPaBUJIbHAs
NUpaMuJia; MpaBUiIbHAsl TPEyroibHAsl MUpaMKJia U IPaBUIBHBIN TeTpalap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAX: OKTa’aAp, JojeKadap U ukocadap. CedeHus HpU3MBI U
ApaMUBL.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPAMOM, IMIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpaMuax, napajuienenuneaax, IpaBuiabHbIX MHOTOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHaiu, yribl. [lmomans G0KOBOM
MOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOMIA[b OCHOBAaHUN, TEOpEMa O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH
IPaBWIBHOM MUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW nupamujbl. [lonstue o6 oObEMe.
O06BEM nupamMubl, IPU3MBI.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOMICHHS] MEXIY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesa BpameHus

[MunuHapuyeckas MOBEPXHOCTb, OOpa3yloollue UWIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHIpUYECKOl rmoBepxHocTU. [lunuuap: ocHoBaHus U G0KOBasi MOBEPXHOCTh, 0Opasyromias u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 0Opa3yrolue KOHUYECKOW MOBEPXHOCTHU, OCb M BEpUIMHA
KOHMUYECKOW moBepxHOcTH. KoOHyc: ocHOBaHMe M BepuIMHA, 0Opa3yromas W OCh; IUIOMIATh
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3ylollle U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: LEHTp, paaudyc, AUAMeTp; IUIOMIAJb MOBEpXHOCTU cdepbl. B3aumuoe
pacmionoxxeHue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaas chepsl.

N3o6paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nuaMHApa U KOHyca.

KomOuHaumuu Ten BpalleHUss U MHOTOTPaHHMKOB. MHOIOTrpaHHMK, ONMCAaHHBIM OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJIH TEJIO0 BpallleHUSI.

[Torsitie 00 o0BEMe. OcHOBHBIE cBOWcTBA 00BEMOB Tell. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LuimHApa, KoHyca. OO0bEM
nrapa ¥ Iiomasiab cepsl.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BEMamMH MOJOOHBIX TEII.

Cevenus nuIuHApa (MapauleIbHO M HEPHIEHAMKYISAPHO OCH), CEUeHHUs KOHyca
(mapaJienlbHOE OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIIUHY), CEUECHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTH ¥ B ipocTpaHcTBe. Cl10’K€HUE U BBIUNTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIAaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JEHCTBHUI C BEKTOpaMH.
[TpsimoyronbHast cucreMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. I[Ipocreiimine
3a7a4yl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE TNpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNPsMBIMH M INIOCKOCTAMHU. KOOpIAMHATHO-BEKTOPHBIM METOA NpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

IIVNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpenMera «MaremaTuKa»
XapaKTEepU3YIOTCSL:

I'paxxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLIUU OOy4arollerocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHUEM O MaTeMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp Tpa’kKIaHCKOTO OO0IIecTBa
(BBIOOpHI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJECHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU U Ha3HAUEHUEM.

I[IaTpuoTnyeckoe BocIUTAHME:

c(OPMHPOBAHHOCTBIO POCCHICKON TPaKIaHCKON MJIEHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOAILIEMY PpOCCUMCKOW MaTeMaTHKU, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSIM
POCCHUICKHX MaT€MaTUKOB M POCCHUMCKONM MaTeMaTHYECKOM HIKOJIbI, K HCIOJB30BAaHUIO ITHX
JTOCTHKEHUH B IPYTMX HayKaxX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JYXOBHBIX IEHHOCTEH pocCHiicKOoro Hapoja; c(pOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHNUS, CBA3AHHOIO C NMPAKTUYECKUM PUMEHEHUEM



I[OCTI/DKGHI/Iﬁ HAayKH U ACATCIIbHOCTBIO y‘-IéHOI‘O; OCO3HAHUCM JIMYHOI'O BKJIaJla B IMMOCTPOCHUC
YCTOMYHBOTO OYAYIIETO.

JcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM  OTHOIICHWEM K MHUpY, BKJIHOYas OCTCTUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pPEIICHHUN, PACCYXICHHH, BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM aCleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTHIO YMCHHS TPUMCHATh MaTeMaTHYeCKWE 3HAaHUS B HMHTEpecax
3I0pOBOTO U 0e30macHOro odpa3a KHU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIbIXA, PEryisipHas (uznyeckas
aKTI/IBHOCTL); (1)I/I3I/I‘-IGCKOI‘O COBCPUICHCTBOBAHUSA, IIPHU 3aHATHUAX CHOpTI/IBHO-03IIOpOBI/IT€HLHOI>'I
JeSITeIIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIIOOUS; WHTEPECOM K Pa3IUYHBIM
chepam pohecCHOHATLHON ACSITENLHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp OymyIie mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO W
caMo00pa30BaHUI0 Ha MPOTSHKCHUHM BCEH J>KU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
PCIICHUHU ITPAKTUYCCKUX 3a1a4 MaTeMaTUYeCKOHU HaIpaBJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(bOpMHpOBaHHOCTI)IO SKOJIOTHYECKOHU KYJIbTYPbl, INOHHUMAaHUCM BJIMAHUA COLMUAJIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIAHON M COIHMAIBHOW CpENbl, OCO3HAHHEM
MIO0ATLHOTO — XapaKTepa AKOJIOTMYECKHX  MpoOJieM; OpHUEHTAalMed Ha  NPUMCHCHUE
MaTeMaTHYECKUX 3HAHHMU JUIS PEIICHUsS 3a7ad B 00JaCTH OKPY)KAIOIICH Cpeibl, TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM ISl OKPYKAKOUIEN CPEBI.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKU M OOIICCTBEHHOW MPAKTHUKW, TOHUMAHHEM MAaTEMaTHYeCKOW HAYKH Kak C(epsl
qeJIOBEUECKON ACATCIBbHOCTH, DTAIIOB eé Pa3BUTHA U 3HAYUMOCTH IJIA Pa3BUTUSA LHUBHUIIN3AINUHU,
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH M MaTeMaTH4YeCKOW KyIbTYpOW KaK CpEJICTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISATh MPOSKTHYI0 M HCCIEAOBATEIBCKYIO JESATCIIEHOCTD
WHAWBUAYAIILHO U B TPYIITIE.

METANPEIAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI TIPOTPaMMBI Y4eOHOTO TIpeaMeTa «MareMaTHuKay
XapaKTepU3YIOTCS OBJIaJICHHEM YHHUBEPCATbHBIMU HO3HAGAM ETIbHBIMU OeliCTNEUAMLU,
VHUBEPCAbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHBIMU — Pe2yIAMUSHbIMU
oelicmeusimu.

1) Yuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposatue 6a306blx
KOZHUMUBHBIX NPOYECCO8 00Y4arowmuxcsa (0ceoeHue mMemooos NOZHAHUSL OKPYICAIOUe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008AmMeNbCKUX onepayutl, ymeHui pabomams ¢ uHgpopmayuetr).

ba3zoBble Jlorn4eckue 1eMcTBUsA:

e BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOUIEHUH MEXIy MOHATUAMU; (DOPMYIHpPOBaTH OINpEAENeHUsl MOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(UKALMU, OCHOBaHMS JJIs1 0000IEHHS U
CpaBHEHUs, KPUTEPUHU ITPOBOIMMOIO aHAIN3A;

e BOCIPUHHMMATH, (OPMYIHPOBATH U INPEOOPA30BBIBATH CYXACHUS: YTBEPAMUTEIbHbIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,



° BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTHBOPCYHNA B (I)aKTaX,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; INpeAsaraTb KPUTEPUM sl BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFO4YEeHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSTEIIPHO JOKA3aTeIbCTBA MATEMAaTHICCKUX YTBEPXKICHUH (TIpsIMBIE U
OT MPOTHUBHOTO), BHICTPANBATh apPTyMEHTAIINIO, IPUBOUTH MPUMEPHI U KOHTPIPUMEPHL;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS H BHIBOJIBI;

e BBIOMpaTh crnoco0 pemieHuss y4eOHOW 3amauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh HauboJIee MOAXOISAIINNA ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBareibCcKue JeiCTBUS:

e HCIOJNB30BAaTh  BONPOCHI  KaK  HCCIENOBATCILCKHA  WHCTPYMEHT  TIO3HAHWUS;
(GbopMyIHpOBaTh BOMPOCHI, (UKCUPYIOIIKUE TPOTUBOpPEUHE, MPOOIEeMy, YCTaHABJIUBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIUIO, MHCHHC,

e TMPOBOJUTH CAMOCTOSITCIIBHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCICAOBAHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OO0BEeKTa, SBJICHUSA, Ipoliecca,
BBISIBIICHHIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;

e CaMOCTOSTENILHO (POPMYIIMPOBATH OOOOIIEHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOILEHNI;

e IMPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIIECCA, a TAKIKE BBIIBUTAThH MTPEIITOJIOKCHUS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undopmanmeii:

e BBUIBIIATH AePUIMTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUISI OTBETA HAa BOIIPOC H IS
pelLeHHs 3a/1auu;

e BbIOMpaTh WHGPOPMAIMIO W3 HUCTOYHUKOB pPA3JMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHUCTEMaTH3UpPOBaTh M UHTEPIPETHPOBATH MH(OPMAIMIO PA3IUYHBIX BUAOB U (POpM
NIPEJICTaBIICHHUS;

e CTPYKTYpUpOBaTh HH(pOpMaIMIO, TNPEACTaBIATH €€ B  pa3MyHbIX  (Qopmax,
WUTIOCTPUPOBATH TpapuuecKy;

e OIIGHUWBaTh HAAEKHOCTh MH(OpPMAIMM MO CaMOCTOATENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbBLE Oelicmausl, 00ecneuusarn coopmupo8anHoCnsb
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.
O0menue:

e BOCIPUHMMATH U (HOPMYIUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHSIMU U LEISIMU
oOlIeHus; $ICHO, TOYHO, TI'PaMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PELICHMs 3a]aud, KOMMEHTHPOBATh
MTOJIYYEHHBIA pE3yibTarT;

e B X0Jie 00CYX/IEHUS 3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pelaeMoii 3a/1auu, BbICKAa3bIBaTh UJIEH, HALIEJICHHbIE HA MOUCK PEIIEHHUS; COMOCTaBIATh
CBOMU CYXJCHUS C CY)KICHUSIMU JPYTUX YYACTHUKOB JMajiora, 0OHapyKUBaTh paziInyune v
CXOJICTBO TMO3UIMI; B KOPpeKTHOM Qopme (opMyarpoBaTh pa3HOINIACUs, CBOU
BO3PaKEHUS;

e TPEACTaBIATh PE3YNbTAThl PEIIEeHUs 3aJaud, SKCIEPUMEHTA, MCCIEIOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (GOpMAT BBICTYIUIGHHS C YY€TOM 3a7ay Mpe3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:



e TIOHMMaTh M UCIIOJIb30BATh MTPEUMYINECTBA KOMaHIHON U WHAWBUAYAIBHOW pabOTHI Ipu
penieHu y4eOHBIX 3aad; NMPUHUMATh IeJIb COBMECTHOH MESTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOH paloThl, pacmpenensaTs BHAbI padoT, JIOTOBapuUBATHCS,
00CyXIaTh MpoLece U Pe3ysbTaT paboThl; 0000IIaTh MHEHNST HECKOJIBKHX JIFO/ICH;

e y4YacTBOBaTh B IPYMNNOBBIX (popmax paboThl (0OCyxaeHusi, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» M UHBIC); BBIIOJIHATH CBOIO YacTh PaOOTHI U KOOPJHMHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4IEeHAMH KOMaH[Ibl; OLEHUBATh KA4eCTBO CBOETO BKJIaZa B OOLIUI MPOAYKT IO
KpPUTEPUSIM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMU B3aHMMOJICHCTBUSL.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuusaiom Gopmuposanue cMulCio8bix
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCHU.
Camoopranuszanus:

e  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BBIOMPATh CIIOCO0 pPElIeHus C yI€TOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

e BJAJeTh HaBBIKAMU I[I03HABATENbHON pedIeKcMM Kak OCO3HAaHUS COBEPILAEMbIX
JNEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, MX pPE3yJbTaTOB; BIAJETh CIOCOOaAMU
CaMOIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peIIeHUus MaTeMaTH4ecKOon
3a]a4u;

e MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTh IPU pEIIEHUM 33/1a4M, BHOCHUTH
KOPPEKTUBBI B JEITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HalJEHHbBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIM U YCIOBUSM, OOBSACHATH INPUYUHBI
JOCTHKEHUS WM HEIOCTHKEHUS Pe3yIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIINOKY, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHBI

10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUH TEOMETPUUECKUX
3ajad.

OniepupoBaTh MOHATHSAMHU: TAPAICIBHOCTh W TMEPHEHIAUKYISPHOCTh TPSIMBIX U
IUIOCKOCTEH.

KrnaccuduiupoBars B3auMHOE PacroiOKeHHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTRE.

OnepupoBaTh MOHATHSIMH: JBYTPAHHBIA yroJ, TpaHW JBYTPAaHHOTO yria, pebdpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN YroJl ABYTPAaHHOTO yIJia; TpaayCcHasi Mepa JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHUK, BBITYKJbI M HEBBIMYKJBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPAaBWJIbHBI MHOTOTPaHHHUK.

Pacnio3naBath OCHOBHBIE BUABl MHOTOTPAaHHHUKOB (MMpaMuia; Mpu3Ma, MPSMOYTOJIbHBIN
napajuiesaenunes, Kyo).

KnaccudunumpoBaTe MHOTOTpaHHUKHM, BBIOMpas OCHOBaHUs s KIACCH(PUKAIIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TIPSMBIE |
HAKJIOHHBIE MPU3MBI, TapajlIeICIUIEIbI).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHITH IPUHITUITBHI TOCTPOSHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB.



CTpouTh cedyeHUs: MHOTOTPAHHUKOB METOJIOM CIICZOB, BBIIOJHSATH (BBIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKJCHHE T€OMETPHUECKUX BEIMYUH 110 00pa3liaM HITH allrTOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJTMTUYCCKHE METOJbI NMPH PEHICHUU CTaHJAPTHBIX MAaTEMAaTHYECKHX
3aJa4 Ha BBIUMCIIEHUE PACCTOSIHUN MEXIY JBYMs TOUYKAMH, OT TOYKH JO MPSMOHU, OT TOUKH IO
TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIIIUMUCS MPSMBIMH.

Pemrate 3a1aun Ha HAXOXKJICHHE TEOMETPHUECKUX BEIMYUH 110 00pa3liaM HITH allrTOpUTMaM,
NPUMEHSST U3BECTHBIC AaHAJTMTUYCCKHE METOJbI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMaTUYECKHUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIOMIMMUCS TPSIMBIMH, MEXAY HpSAMOH u
TUTOCKOCTBIO, MEXK/TY IIJIOCKOCTSIMHU, IBYTPAHHBIX YTIIOB.

Boraucnare 00bEMBI U TUIOMAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma, MUPAMU/A) C
npuMeHeHHeM (GOpMyJ; BBIYHCISATH COOTHOIICHHS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSAMH: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHUU; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKaX.

[TlpumMeHsTh TreoMeTpuveckue (akThl I PEIICHUS CTEPEOMETPUYECKUX — 3ajad,
IPEIOIarafoIIuX HECKOJIBKO MIArOB PEIICHUs, €CIH YCIOBHS NMPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

[TpumeHsTH TIpOCTEUIIME MPOTpPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aj1au.

[lpuBOANTE TpPUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHSATh TIONMYYEeHHBIC 3HAHHMS HAa NPAKTUKE: aHAIM3HPOBATH pEabHBIC CUTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TMOHATHS B  MPOLECCe IOWCKA  PEIICHUS  MaTeMaTHYeCKH
chOopMyYITHPOBaHHOW MPOOIEMbI, MOAETUPOBATH pPEATbHbIE CHTyallud Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C MCIIOJIb30BAHUEM T€OMETPUYCCKUX TOHSATHH U TEOPEM,
ammapara anreOpbl; penath NpakTHIeCKHUe 3a7auM, CBI3aHHbIE C HAXOKICHUEM T€OMETPUIECKUX
BEJIMYMH.

11 KUIIACC

OnepupoBatb MOHSTUSIMHU: LHWJIMHIpUYECcKas MTOBEPXHOCTb, oOpazyromue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yrolne KOHUYeCKOH
MOBEPXHOCTH, KOHYC; CpepuyecKas MOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (LUIMHIP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TEJl BpallleHUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh NOHSTHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CErMEHTa;
IIapOBOM CJIOM, OCHOBaHHE 1IAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BbEMBI U IJIOMIAAN TOBEPXHOCTEW TN BpALICHHS, T€OMETPUUYECKUX TN C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHUK, BIHMCAaHHBIM B cdepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIHCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIIeHUs.

BbraucisTe COOTHOIIEHHS MEXAY TUIOMIAIIMU TOBEpPXHOCTEN 1 00bEMaMU MOTOOHBIX TEl.

N300paxkaTh M3ydyaeMble (UTYpbl OT PYKH M C HPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUsI TEJ BPaAILCHHUS.



W3Briekatb, MHTEPIPETUPOBATH M MPEOOPa30BHIBATh HH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYCCKUX (PUTYPAX, MPEJACTABIICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOTHATE ACHCTBHS CIOXKEHHUS BEKTOPOB, BRIYUTAHHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCJI0, O0OBICHATH, KAKMMU CBOMCTBAMM OHM 00J1aal0T.

[TprMeHSTh PaBUIIO HapaslIeICIHIIC A,

OnepupoBaTh MOHATHSIMH: JCKAPTOBBI KOOPJAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, Yroj MEXAY BEKTOPAMH, CKAISIPHOE
MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJI MEXAY BEKTOPaMH,
CKaJISIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[IpuMmeHsTh TeoOMeTpuYecKre (akThl JJIS PEHICHUS CTePEOMETPUYECKUX — 3ajad,
IPEJIOJIArafoIIMX HECKOJIBKO INAaroB PENICHHs, €CIU YCIOBUS NPUMCHCHHS 3aJaHbl B SIBHOM
dopme.

Pemare mpocreiiiire reoMeTpHUSCKHE 33Jja4d HAa IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
MeTo/1a.

Pemate 3agayd Ha [0Ka3aTEIbCTBO MATEMATHUYECKHMX OTHOLICHUN M HAXOXKICHUE
TEOMETPHYSCKHUX BEIUYHH 0 0o0pa3laM WM aJiropuTMaM, MPUMEHSSI U3BECTHBIC METOJbI TPU
pCIICHUH CTaHIAPTHBIX MaTEMATHYCCKHX 3a7ay.

[TpuMeHsSTh TpOCTEHIMEe TPOTPAaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPECOMETPHUUCCKHX 3a/1aY.

[TpuBOIUTE TPUMEPHI MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B TPUPOJC U KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TOJIyYEHHBIC 3HAHWS Ha TMPAKTUKE: aHAIW3HPOBATh PEAbHBIC CUTYaIllUUd H
OPUMEHATh  HM3YYCHHBIC TMOHATHS B  MPOLECCe IOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYyIIMPOBAHHOK TMPOOJIEMBI, MOJACIUPOBATh PEABHBIC CUTYAllMd HA S3BIKE TEOMETPHH,
HCCIICIOBATh TMOCTPOCHHBIC MOJEIU C HCIOJb30BAHUEM TI'€OMETPHUYCCKUX IOHIATHH M TEOpPEM,
amnmapara aJireOpel; penaTh MPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM T'€OMETPHUSCKUX
BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

HanmenoBanue pa3neinoB 1 TeM IPOrpamMMel

KommuectBo yacoB

OnexrpoHHsie (IU(POBLIC)

n/m Bcero KonTponbubie [TpakTuueckue o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI
1 Beenenue B ctepeoMeTpuio 10
2 [TpsiMble M IJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaniensHOCTh NPSAMBIX U IIIOCKOCTEN

3 [lepnieH IUKyYIIpHOCTD NPSIMBIX U IJIOCKOCTEN 12
4 Yrisl MeXAYy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHOTOrpaHHUKH 11 1
6 O06bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CeYeHMsI, PACCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KUIACC

Ne HaumenoBanue pa3nienoB u Tem KosmmuectBo wacos DnekTpoHHbIe (IU(pOBHIE) 0Opa3zoBaTEIbHBIC

n/m POrPaMMBI Bcero KontposnbHbie [TpakTuyeckue pecypchl

paboThI paboThI
1 Tena BpaieHus 12
2 OO0BEMEBI TEN 5 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IEHNE, 7 1
CHUCTeMaTU3als 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3
ITPOTPAMME
MNOYPOUYHOE IINIAHUPOBAHUE
10 KJIACC
| Ne \ Tema ypoka KonnuecTBo yacos ] [Hara ] OneKTpoHHbIE HHU(POBHIE |




/T Bcero | Kontponbhbie | IlpakTuueckue | u3ydeHUs oOpasoBarenbHbIC
paboThI paboThI pecypcsl

1 OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA, IIpsIMas, 1
IUIOCKOCTB, MPOCTpaHCTBO. [IpaBuia n3obpaxenus Ha
pHUCYHKax: N300paKeHUs INIOCKOCTEH, apaiesIbHbIX
IpsIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA

2 [TonsTHS: nepecekarolecs MIOCKOCTH, NTepeceKaroLecs 1
npsiMasi ¥ MJI0CKOCTh

3 [TonsATHSA: nepecekarolecs IIOCKOCTH, ITepeCceKaoLIecs 1
npsiMasi ¥ MJI0CKOCTh

4 3HaKOMCTBO C MHOTOT'paHHUKAaMU, U300pakeHne 1
MHOTOTPaHHUKOB HAa PUCYHKaX, Ha NPOEKIIMOHHBIX YepTekKax

5 HauanbHble cBefieHHs 0 KyOe U mupamMujie, uX pa3BEPTKU U 1
Mojienu. CeueHuss MHOTOTPAaHHUKOB

6 HauanbHble cBefieHNs 0 KyOe U mUpaMuie, UX pa3BEPTKU U 1
mojenu. CeueHus MHOTOTPaHHUKOB

7 [TonsiTHE 06 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPHUU: 1
AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX

8 [TonsiTHE 06 aKCMOMAaTUYECKOM IIOCTPOEHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

9 [TonsiTHE 06 aKCMOMAaTUYECKOM TOCTPOECHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

10 | IloHsATHE 00 aKCHOMATHYECKOM ITOCTPOCHUH CTEPCOMETPHH: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

11 | B3auMHOe pacnosoKeHue NPSMbIX B IPOCTPAHCTBE: 1
NIEPECEKAIOIINECS, TApAJIEIbHBIE U CKPEIUBAIOLIUECS
psIMbIe

12 | [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: 1
napasuieJbHbIe MPsIMbIE B IPOCTPAHCTBE; NapauIeIbHOCTD
TPEX NPAMBIX

13 | [TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE: 1
[TapannenbHOCTh NPSIMON U TIJIOCKOCTH

14 | VYrasl ¢ coHanpaBIeHHBIMH CTOPOHAMHU 1




15 | Yroa mMexay npsSiMbIMU B IPOCTPAHCTBE 1

16 | Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 | IlapannenbHOCTh INIOCKOCTEHN: MapajiiesibHbIe MJI0CKOCTH 1

18 | CpoiicTBa mapayieNbHBIX IJIOCKOCTEN 1

19 | [Ipocreiimume npocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: 1
TeTpadp, KyO, mapajuieenumne

20 | IlocTtpoeHue ceueHuit 1

21 | IlocTpoenwue ceueHuit 1

22 | KontponpHas pabota o teme "[IpsiMble U MIIOCKOCTH B 1
npocTtpancTie. [lapaienbHOCTh NPSIMBIX M TJIOCKOCTEN "

23 | [leprieHAMKYIAPHOCTH MPSIMOM U MIIOCKOCTH: 1
NEPIEeHIUKYIIPHBIC MPSIMbIE B IPOCTPAHCTBE

24 | Ilpsimble mapasuienbHble U EPHISHIUKYISPHBIEC K TUIOCKOCTH 1

25 | IlpsiMble mapanenbHble U MepHeHAUKYIISIPHBIE K TNIOCKOCTH 1

26 | [Ipu3HaK nepneH uKyISIPHOCTH MPSIMON M TFIOCKOCTH 1

27 | llpu3HaK nepneH uKyISIPHOCTH MPSIMON M TIFIOCKOCTH 1

28 | Teopema o mpsMOil MePHEHAUKYISIPHOMN TIOCKOCTH 1

29 | Teopema o mpsIMO¥i EPIEHAUKYISIPHON TNIOCKOCTH 1

30 | Teopema o mpsMOii MEPIEHAUKYISIPHOM MIIOCKOCTH 1

31 | [leprieHAMKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MIIOCKOCTH

32 | [leprieHAMKYIISp ¥ HAaKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT NMPSIMOM /10 MIIOCKOCTH

33 | [lepnenauKymsp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH /10 1
TUIOCKOCTH, PACCTOSIHHE OT MPSIMOH /IO TIFIOCKOCTH

34 | [lepnieHAMKYISp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU J10 1
TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH

35 | Yrusl B IpOCTpaHCTBE: YIOJIl MEXY IPSIMOM U INIOCKOCTBIO 1

36 | JIByrpaHHBIN yrou, JIWHEHHBIN YTOJ IBYTPAHHOTO yTiia 1

37 | [IByrpaHHbBIN YroJ, JIMHEHHBIN YToJ ABYTPAHHOTO yIiia 1

38 | [lepreHAMKYIAPHOCTH MJIOCKOCTEH: IPU3HAK 1

MNCPINCHAUKYIIAPHOCTU ABYX IUIOCKOCTEH




39

[leprieHAMKYISIPHOCTH MIIOCKOCTEM: TPU3HAK
MIEPIECHINKYJSIPHOCTH ABYX IIOCKOCTEN

40

[lepneHAuKyISIPHOCTD MIJIOCKOCTEN: MPU3HAK
NEePHEHANKYJISIPHOCTH JABYX MJIIOCKOCTEH

41

Teopema o TpEX nmepneHAUKYIIpax

42

TeopeMa 0 TpEX nepneHUKYyIsIpax

43

Teopema o TpEX nmepneHAUKYIsIpax

44

KoHnTtposbHas padota mo temam "lleprnieHIuKyIIpHOCTH
IOpSIMBIX U II0cKOCTeN" 1 "YTUIbI MEXKIY NPSIMBIMU U
IJIOCKOCTSIMU"

A I

45

ITonsarue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHThLI

MHOTI'OT'paHHUKA, BBIITYKJIBIC H HECBBIITYKJIBIC MHOT'OI'PAaHHUKH,

pa3BEpPTKAa MHOTOTPaHHUKA

46

HpI/ISMaI Nn-yroJibHasg 1rpusMa,; rpaiid 1 OCHOBAHUA IIPU3MBbI;
npsaMasg 1 HaKJIOHHas IIPU3MBI; OOKOBas ¥ IOJIHAS
IOBCPXHOCTD IIPU3MbI

47

[Tapannenenunen, mpssMOYrOJIbHBIN NTAapaUICICIUIIE] U €r0
CBOMCTBA

48

[Inpamuia: n-yrosapHas NMpaMuia, TpaHA U OCHOBAHUE
nUpaMu/ibl; O0KOBas U MOJIHAS MOBEPXHOCTh MUPAMUJIBI;
IIpaBUJIbHAS U YCEUEHHAs IMPAMKJIA

49

[IpaBUIBHBIE MHOTOTPAHHUKU: TIOHATHE TPABUIBHOTO
MHOTOTpaHHHKA; TPaBHIIbHAS TPU3Ma U TIPABUIIbHAS
nUpaMu/ia; IpaBUiIbHAs TPEYTrobHAs MUpaMHIA U
IPABWIBHBIN TeTpadIp; KyO

50

[IpencraBneHne o MPaBUIBLHBIX MHOTOTPAHHUKAX: OKTAIP,
JIOACKAdIP U MKOCAdIP.

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
TOYKH, MPSIMOM, TUTOCKOCTH. DJIEMEHTHI CHMMETPHH B
NUpaMuaax, napajieaenuIenax, NpaBuIbHbIX
MHOTOTPaHHUKAX

52

Brruucienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa,
JIAArOHaJM, yrilbl




53 | [Imomanb GOKOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH 1
IPSMOM MPHU3MBI, IJIOIIA b OCHOBAHUH, TEOpeMa 0 OOKOBOMA
MIOBEPXHOCTH MPSIMOU TIPU3MBI
54 | [Inomans OOKOBOI MOBEPXHOCTH U MIOBEPXHOCTH 1
NPaBWIBHON MUPAaMUJIBI, TEOPEMA O IO OOKOBOM
MTOBEPXHOCTH YCEYEHHOW MUPAMUIBI
55 | KontponbHas pabota o reme "MHOTOrpaHHUKH" 1 1
56 | Ilonarue 06 06bEMeE 1
57 | O0BEM UpaMuIbI 1
58 | OO6BEM upaMu/IbI 1
59 | O6béM nupamMuIbl 1
60 | OOBEM UpaMuUIbI 1
61 | OO0BEM nmpu3MBI 1
62 | O6bEM npU3MBI 1
63 | OO0bEM mpu3MBI 1
64 | KontposbHas pabota no reme "OO0bEMBI MHOTOTPaHHUKOB" 1 1
65 | [ToBTOpeHue, 0000IIEHHE CHCTEeMAaTH3aIUs 3HAHUH. 1
[TocTpoeHne ceueHMiI B MHOTOTPAaHHHUKE
66 | [ToBTOpeHue, 0000IIEHNE CHCTEMAaTH3aIUs 3HAHHH. 1
Brrurcnenue pacCTOSTHHNA: MEXTY IBYMS TOUYKAMH, OT TOUKH
JIO TIPSIMO, OT TOYKH JI0 TIIIOCKOCTH, MEKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 | Urtorosas KOHTpoJbHas paboTa 1 1
68 | IloBTOpenue, 0000IICHIE CHCTEMATH3AIUS 3HAHUH. 1
Boruncnenue yrioB: MeXay CKpeUMBAIOITIMUCS MPSIMbBIMH,
MEX]Ty MPSMOU | IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB
MEXTy TUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
Ne Tema ypoxka KonnuecTBo yacos Hara DneKTpoHHBIE U(POBBIE
n/m Bcero \ KoHTpobHbIE \ IpakTrueckue | M3y4EeHUs | 00pa3oBaTENbHBIC PECYPCHI




paboThl paboThHI

1 Cdepa u map: ueHTp, paanyc, IuamMeTp; IIoab 1
MTOBEPXHOCTHU Chepbl

2 B3aumnoe pacronoxenne chepsl U TNIOCKOCTH; 1
KacaTrenbHasl IJIOCKOCTh K cdepe; miomaab cepsl

3 N3ob6paxenue chepsr, mapa Ha miaockoctu. CeueHus 1
mapa

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIue 1
UWIMHIPUYECKON TTOBEPXHOCTH, OCh IHJIMHAPUYECKOM
MOBEPXHOCTHU

5 HumuHap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTb, 1
o0pa3yrolas U 0Ch; IO b OOKOBOW U TIOJTHOU
MTOBEPXHOCTHU

6 N3o0pakeHue MuIMHApa Ha TUIOCKOCTH. Pa3BépTKa 1
mwmHApa. CeyeHus mumHApa (TUIOCKOCTHIO,
NapajuIebHON WIN NepHIeHAUKYIISIPHON OCH IMIIMHIPA)

7 Konnueckas moBepxHOCTh, 00pa3yronre KOHNIECKOM 1
MMOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH

8 Konyc: ocHoBanue u BepiirHa, 00pa3yromas U oCh; 1
II0Ia b OOKOBOM M MOJTHOM MOBEPXHOCTH

9 VY ceu€HHbIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U 1
OOKOBast MOBEPXHOCTh

10 | M3o0paxxeHne KOHyca Ha TIOCKOCTH. Pa3BépTka KoHYyca. 1
CeueHus KoHYyca (MJIOCKOCTBIO, MApaLIEIbHOM
OCHOBAHHIO, M IJIOCKOCTHIO, TIPOXOIAIICH Yepe3
BEPILNHY)

11 | KomOuHamus ten BpaleHus: ¥ MHOTOITPaHHUKOB 1

12 | MHororpaHHuK, OIUCAHHBINH OKOJIO cdepsl; cdepa, 1
BITMCaHHAs] B MHOTOTPAaHHUK WJIH B TEJIO BPAIICHHSI

13 | Ilonsitie 06 00béMe. OCHOBHBIE CBOIICTBA 00BEMOB TETl 1

14 | O6bEM nunuHApa, KOHyCa 1

15 | O6BEm mapa u wiomaab chepsl 1

16 | Ilogo6Guble Tena B npocTpaHcTBe. COOTHOIIECHUS] MEXKIY 1




TJIOIIAIIMU TTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEIl

17 | KonrponbHas pabora o remam "Tena Bpamenus" u 1
"O6bemsl Ten"

18 | BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE 1

19 | CnoxeHue ¥ BBIYUTAHHUE BEKTOPOB 1

20 | YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 | PaznoxeHue BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM 1
BekTopam. [IpaBuio napannenenunena

22 | Pemenue 3a/1a4, CBI3aHHBIX C IPUMEHEHUEM TPABHIT 1
JEUCTBUIN C BEKTOpaMU

23 | [IpsamoyronbHas cucTeMa KOOPJMHAT B IIPOCTPAHCTBE. 1
Koopaunats! BekTopa. IIpocreiimue 3anaun B
KOOpAMHATAaX

24 | Yron mexy Bektopamu. CKansipHOE IPOU3BEICHHE 1
BEKTOPOB

25 | Beluucienue yrioB Mexy OpSIMbIMU U IJIOCKOCTSIMU 1

26 | KoopanHaTHO-BEKTOPHBINM METO MTPH PEIICHUN 1
reOMEeTPHUECKUX 3aJau

27 | KonrponbHas pabora o reme "BeKTopbl 1 KOOpIMHATHI B 1
pocTpaHcTae”

28 | [loBTOopenue, 0000IIEHNE U CUCTEMAaTH3als 3HAaHU. 1
OcHoBHbIE PUTYPBI, (PAKThI, TEOPEMBI Kypca
IJIAHUMETPUH

29 | IloBTOopeHue, 00OOIICHIE U CUCTEMATH3AIIHSI 3HAHHH. 1
OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca
TUTAHUMETPUH

30 | [ToBTopenue, 000O0IIEHNE U CUCTEMATH3alMsl 3HAHUH. 1
3a1aun TUIAHUMETPHH U METOJTbI UX PEIICHHS

31 | [ToBTOopenue, 0000IIEHNE U CHCTEMATH3alUs 3HAHUH. 1
3aau TUIAHUMETPHH U METOJIBI UX PEIICHHS

32 | [loBTOopenue, 0000IIEHNE U CHCTEMATH3als 3HAHU. 1

OcHoBHbIE UTYPBI, PAKTHI, TEOPEMBI Kypca
CTEpPEOMETPUU




33 | UroroBast koHTpobHAs paboTa 1
34 | TloBropenue, 0000IICHHE U CHCTEMATU3AIHs 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

IMPOLECCA
YMK npas 10-x kj1accoB
Jns  peanuzanuu  paboueit mporpammbl 10-X KIIaCCOB MCHONB3YeTCS y4eOHO-METONUYECKUN
KOMILJIEKT, BKJIFOUAIOIIHIL:
— C.M. Huxonsckuii, M.K. [loranos, u npyrue «Anrebpa u Hayaga
MaTeMaThu4eckoro ananusa, 10 kimaccy, 6a30BbIi U YITyOJIEHHBI YPOBHH.
IIpocseuienue, 2018t
— MK. Iloramnos, A.B. [lleBkun «Anredpa u Hayajia MaTeMaTHYeCKoro aHanusa, 10
KJIaccy, TUIakTuueckue marepualnsl, [Ipocsemenue, 2018
— IL.M AnteiHoB. Tectel. Anredpa 10-11 xmaccer. dpoda 2018.
— Aranacsn JI.C., byry3oB B.®. «'eomerpus, 10-11», poda, 2018t
— b.I. 3uB «/Ilunaktnueckue marepuaisl o reomerpun 10 kinacey. Ilpocsemenne 2018.
— IL.U AnteiaoB. Tectsl. ['eomerpus. 10-11 kmaccer. Ipoda 2018.
— Coopuuxku KlIMoB EID.

YMK pas 11-x xk1accoB
Jis  peanuzanuu paboueit mporpammbl 10-X KIIaCCOB MCHONB3YeTCS y4eOHO-METONUYECKHN
KOMIIJIEKT, BKJIFOUAIOIIHIL:
— C.M. Huxonbckuii, M.K. Iloranos, u apyrue «Anredpa u Hayasia
MaTeMaTUYeCcKoro aHainuza, 11 kmaccey, [lpocBemenue, 2018r.
— M.K. Iloranos, A.B. llleBkuH «Anredpa 1 Hayaja MaTeMaTH4ECKOro aHaiusa, 11
KJIaccy», MUJIaKkThuYeckue Marepualsl, [Ipocsemenue, 2018r.
— ILU AnteiaoB. Tectsl. Anredpa 10-11 kimaccer. poda 2018.
— Aranacsn JI.C., byry3oB B.®. «l'eomerpus, 10-11», poda, 2018r.
— B.I'. 3uB «/lugaktuyeckue marepuaisl o reomerpun 11kmacey. [Ipocsemienue 2018.
— ILHW AnteiHoB. Tectel. I'eomerpus. 10-11 kmaccsr. JIpoda 2018.
— Coopuuku KMMos EI'D.






