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INIOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma yueb6HOro Kypca «I'eoMeTpusi» 0a30BOTO YPOBHS sl
obyuarorifuxcs 10 —11 kmaccoB pa3paboraHa Ha oOcHoBe @ezepasibHOTO
roCyZlapCTBEHHOI'0 00pa30BaTe/IbHOIO CTaHZapTa CpeAHero oO0Iero oopa3oBaHus,
C yuéTOM COBpeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/IsAeMbIX K
MareMaThUyeCKoMy 00pa30BaHHIO, M TPaJULIMK POCCUMCKOr0 00pa3oBaHMS.
Peanu3aiiusi mporpaMmbl o0ecrieurBaeT OBJlafieHHe K/IFOUeBbIMU KOMITeTeHLIUSIMHU,
COCTaB/ISIFOIIIUMH OCHOBY /IJIi CAMOPA3BUTHSI W HeTpepbIBHOrO 00Opa3oBaHUS,
1[e/IOCTHOCTb OOIIeKy/IbTYypPHOTO, JIMYHOCTHOTO W TI03HABaTe/JIbHOTO Da3BUTHS
JIMYHOCTU 00yYaroIXCsl.

IOE/IN N3YUEHUA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOro Kypca TreOMeTpUM Ha YPOBHe cpeAHero o0Iiero
oOpa3oBaHusi 00yc/oB/ieHa TIPAKTUUECKOW 3HAUMMOCTBIO MeTaripeIMeTHBbIX |
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs TeOMEeTpPUM B HarpaB/eHHUW JIMUHOCTHOTO
pa3BuTHS OoOyuaroruxcsi, (popMupoBaHUs (QYHKIMOHA/JILHOM MaTeMaTHUeCKOMn
I'PaMOTHOCTH, U3yUeHHs IPYruX yueOHbIX AUCHUTUIMH. Pa3BuTHe y oOydaromuxcs
TIPaBWIbHBIX TIPE/ICTaB/IeHUA O CYIIHOCTH U TIPOUCXOXKIEHUU TeOoMeTPUUeCKUX
abCTpaKI[|ii, COOTHOIIIEHWH pealbHOTO0 W HeanbHOr0, XapaKTepe OTpakKeHHs
MaTeMaTUYeCKOW HAayKOW SIBJIGHWA U TMPOLIECCOB peajibHOr0 MHUpa, MecTe
reoMeTpUY B CUCTeMe HayK M POJIM MaTeMaTHyecKoro Mo/[e/TMPOBaHUs B HAYYHOM
T03HAHUM U B TIPAKTHKe CIIOCOOCTBYyeT (hOPMUPOBAHUIO HAyUHOTO MUPOBO33peHUs
yualuxcsi, a Takke KaueCTB MbIIUIeHNs, HeOOXOJUMBIX [UId aJamnTalid B
COBpeMeHHOM 00i11iecTBe.

['eomeTpusi sIB/iIeTCS OAHUM M3 0A30BBIX TIPE]METOB Ha YPOBHe CpeJHero
obmjero oOpa3oBaHusl, TaK KaK o0ecreurMBaeT BO3MOXXHOCTb W3YUeHHUSI Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHOU HarpaB/eHHOCTH, TaK ¥ T'yMaHUTapHOM.

Jlormueckoe MbIliieHde, GopMHUpyeMoe TpH H3ydYeHHH OOyJaromuMUCs
TIOHSTUMHBIX OCHOB T€OMEeTPUU 1 TIOCTPOEHHUH 1[eTIOUKH JIOTUUeCKUX YTBEePXKAeHUN
B XOZle pellleHUs] reoMeTPUUeCKUX 3aflau, yMeHWe BbIIBUTaTb U OMpOBepraTh
TUITOTE3bI HEIOCPeCTBEHHO HCIIOJIL3YIOTCS TIPU PeIlleHrd 3a7lau eCTeCTBeHHO-
HayYHOTO 1IMK/Ia, B YaCTHOCTH M3 Kypca (hU3MKH.

YMeHWe OpUeHTUPOBAThbCS B TIPOCTPAHCTBE UIPAeT CYIeCTBEHHYIO POJib BO
BCex 00sacTsaX JesTelbHOCTA udesoBeka. OpueHTalysi YejioBeKa BO BpPeMeHU U
MIPOCTPAaHCTBE — HEOOXO/AMMOe YCIOBHE €ero coluasbHoro ObiTusi, (opma
OTpPa)KeHHsI OKPY’KaroIl[ero MHpa, YCIOBUE YCIELIHOTO IT03HAaHUS W aKTHBHOTO
npeoOpa3oBaHusi  AelcTBUTeNBHOCTH.  OriepupoBaHHe  MPOCTPAaHCTBEHHBIMU
obpa3amMu 00bemuHSEeT pasHble BHABI yueOHOM U TPY/JOBOM [eATeTbHOCTH,



ABJIIETCS OAHUM U3 TMPOQecCHOHaTbHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/ibHa
3a7iaua (OPMHUPOBaHUS y OOYUarOIIMXCS TMPOCTPAHCTBEHHOTO MBIIUIEHUS Kak
Pa3HOBUAHOCTU OOpPA3HOTO MBIIIJIEHUss — CYIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTHUECKOM ZiesiTe/TbHOCTH 110 MHOTYM HaITpaBJ/IeHHSIM.

Llens ocBoeHusi mporpamMmbl yuebHoro Kypca «['eomerpusi» Ha 6a3oBoM
ypoBHe 00yueHusi — oOmjeobpa3oBaTeslbHOe | OOINEKY/IbTYPHOE pa3BUTHE
oOyuvaroruxcss  yepe3  obecrieueHWe  BO3MOKHOCTM — TIpHOOpeTeHHSI U
WCTIO/Tb30BaHUSI  CUCTEMATUUECKUX TeOMeTPHUeCKMX 3HaHWWd U JIeWCTBUH,
CelIU(PUUHBIX TeOMEeTPHH, BO3MOXXHOCTH YCTIEIIHOTO TPO/jo/DKeHUs: 06pa3oBaHUs
TI0 CTIeLIUaTbHOCTSIM, He CBSI3aHHBIM C TIPUKJ/IaJIHBIM UCTIOIb30BAaHUEM FeOMEeTpPHH.

[lporpaMMa 10 TeoMeTpyd Ha 0a30BOM ypOBHe TIpefHa3HaueHa [ijIs
00yuaroIuxcs CpefiHel IIKOJIbI, He WCTBITHIBABIINX 3HAUMTE/TbHBIX 3aTPY/HEHUH
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. Takum oOpa3oM, oOyudaroriuecs Ha
6a30BOM YpOBHE [IOJDKHBI OCBOWTH OOII[e MaTeMaTHUeCKHe YMEHWs, CBSI3aHHbIE
Cco creudUKON TeoOMeTpUM W HeoOXOAuWMble [Jii >KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUUTh TeOMeTpuro Ooiiee
r1yboKo, ecyii B JAa/ibHEHIIeM BO3HUKHET HeoOXOJWMOCTb B TeOMEeTPUUYEeCKUX
3HaHWSIX B MPO(eCCHOHATBHOM [1eSITe/TbHOCTH.

HocTwkeHWe 1[I OCBOEHHs TPOrpaMMbI  00eCTIeUMBAeTCs  pelleHneM
COOTBETCTBYIOIIMX  3ajau. [IpHOpPUTETHBIMM  3a/ladaMM  OCBOEHHsI  Kypca
«['eomeTpun» Ha 6a30BOoM ypoBHe B 10—11 Kaccax sIBJISIIOTCS:

e (dopMupoBaHWe TIpeACTaB/IeHWs O TEeOMETPHM KaK YaCTH MHUPOBOU

KYJIbTYPBI U OCO3HAHKE e€ B3aMMOCBSI3U C OKPY>KAIOI[UM MUPOM;

e (QopmupoBaHHe MpeCTaB/leHHS O MHOTOTPAaHHMKAX W TejlaX BpalljeHUs
KaK O B)KHEMIIINX MaTeMaTUUeCKUX MOJEJISX, TO3BOJISIOIINX OMMCHIBATh
Y U3y4aTh Pa3HbIe SIBJIEHUS OKPY)KAIOL[ETO MUPA;

e (opMupoBaHWe YMeHHUS pacliO3HaBaTb Ha 4YepTeXkaX, MOZeIsIX W B
peajlbHOM MHAPe MHOTOTPaHHUKH Y TeJla Bpall[eHuS;

e OBJ/IeHHe MeTO/IaMU peIlleHUst 3a7lau Ha TIOCTPOeHHUsI Ha U300payKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYP;

e (opMupoBaHWe yMeHUs OIEepPUPOBaTb OCHOBHBIMU TIOHATHSIMH O
MHOTOTPaHHMKAX U TeJjlaX BpallleHUst U UX OCHOBHBIMH CBOMCTBaMU;

e OBJaJIecHMe  aJrOpMTMaMH{  peIlleHHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMHpoBaHWe yMeHHWs TIPOBOJUTb  HECJO)KHBbIE  JOKa3aTe/bHbIe
PacCyXIeHHsI B XOZie PpeIlleHHs] CTePeOMeTPUUeCKUX 3aflad U 3a/au C
TIPAKTHUUECKUM COJlepP>KaHHEeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHBIX U TBOPUECKUX  CIIOCOOHOCTeM
00yuvarIUXCs, TI03HABaTeJIbHOM  aKTUBHOCTH,  HCC/Ie[0BATE/IbCKUX
YMeHUWH, KpUTUUHOCTH MBIIIIJIeHHST;



e (QopmupoBaHue (GyHKLMOHATBHOU I'PaMOTHOCTH, pesieBaHTHOU
reOMeTpUM: yMEHHe Ppacro3HaBaTb [IPOSIBJIEHUS] TeOMEeTPUYEeCKHUX
TOHATUM, OOBEKTOB W 3aKOHOMEpDHOCTell B peanbHbIX >KW3HEHHBIX
CUTyallUsIX W TIPU WU3YUYeHUU APYTUX y4eOHBIX TPeJMETOB, MPOSIBJIEHUS
3aBUCUMOCTed U 3aKOHOMepHOCTel, (OpMy/MpOBaTh UX Ha S3bIKe
reOMeTPUM U CO37,aBaTb TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reoMeTpUYecKrMi amnmapar JJjs peLieHHsi MPaKTUKO-OPUEHTUPOBAHHbBIX
3a/lauy, UHTepIIpeTUPOBaTh U OL[eHUBATh I10/IyUeHHbIe pe3yJ/ibTaThl.

OTmmurTe/IbHOM 0COOEHHOCTBIO TPOrPaMMbl SIB/ISIETCST BKJ/IFOUEHHE B KYpC
CTepeOMeTpUM B Hayajle ero u3yueHWs 3aZiay, pellaeMbIX Ha YpPOBHe
WHTYWUTHUBHOTO TI03HaHMSI, U OTipe/ie/IEHHBIM 00pa30M opraHu30BaHHasi paboTa Haf
HUMH, UTO CIOCOOCTBYIOT pPAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILIEHUS], CTUMY/IUPYeT IMpOTeKaHue UHTYUTUBHBIX MPOLIeCCOB, MOTUBUPYeET K
Jla/IbHEeUIIIeMY U3yUeHUIO TpegMeTa.

[TpeamnouTteHre OTJAETCS HArJIs[HO-KOHCTPYKTHBHOMY MeToly 0OyueHusi, TO
eCTb TeOpeTUYeCKHWe 3HaHWs UMEIT B CBOEM OCHOBE UyBCTBEHHOCTb MpPeJMEeTHO-
NIPaKTUYECKON JesTeIbHOCTH. Pa3BuUTHe NPOCTPAaHCTBEHHBIX IpPeCTaBIeHUN Y
ydalmxcsd B KypCe CTepeOMeTpHMU TPOBOAMTCS 3a CUET pelleHWsl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33flau Ha  OlMepupoBaHUe
TIPOCTPaHCTBeHHbIMK 0Opa3amu. Co3zmaHue obpa3a TIPOBOJAUTCS C OMOpPOM Ha
HarsiIHOCTb, a orepupoBaHWe o00pa3oM — B YyCJIOBUSX OTBJEUEHUS] OT
HarIsiIHOCTH, MBICJIEHHOTO U3MEHEHHs ero UCXOJHOT0 COZlep KaHus.

OcHOBHbBIE COjeprKaTesibHble JTUHUM Kypca «I'eomerpum» B 10-11 Knaccax:
«MHororpaHHuKu», «IIpsgmble ¥ IJIOCKOCTU B IPOCTPaHCTBe», «Teja BpalljeHus»,
«BeKTopbl U KOOPAWHATHI B IPOCTPAaHCTBe». D@OPMUPOBAHUE JIOTUYECKUX YMEHUU
pacripefie/isieTcsi He TOJBKO I10 COZep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpe/iHero o0iijero o6pa3oBaHUs.

Copepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIIlee TIPeAMETHBIM pe3y/bTaTam
ocBoeHUsi paboueli Tporpammbl, pacrpefieiEHHbIM TI0 TrojaM oO0yueHus,
CTPYKTYpUPOBAaHO TakKuM o00pa3oM, 4YTOObl OB/aJleHHe TreoMeTpHUUYeCKUMHU
TIOHATHUSIMU Y HaBbIKaMU OCYLL[eCTBJISVIOCH TOC/e[0BaTe/IbHO Y TMOCTYyTaTeabHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObl HOBbIEe 3HAHMSI BK/TFOUA/UCh B
00I1yI0 CHUCTEMY TreoMeTPUYeCKUX TpeiCTaB/IeHu 00yuaromyxcs, paciivpss U
yriy6sisist eé, oOpa3ysi MpouHble MHO>KEeCTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IUVIAHE

Ha u3yueHue reomeTpumn oTBOAUTCA 2 yaca B Hefemo B 10 kiacce 1 1 yac B
Hezemto B 11 Kmacce, Bcero 3a /iBa rosia o0yuenust - 102 yueOHBIX yaca.



COJEPXXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSI  CTepeoMeTpyMd. ToOuka, TIipsiMasl, IUJIOCKOCT,
MpoCTpaHCTBO. [loHATHE 00 aKCHMOMaTMUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCUOMBI CTePEOMEeTPHHU U CJIe[ICTBUS U3 HUX.

B3aumHOe pacriosio)keHue TIpSIMbIX B TIPOCTPaHCTBe: T[epeceKaroluecs,
napajyiefibHble ¥ CKpelquBaroljyecs rmpsmele. [lapaiesbHOCTE MOPSAMBIX U
IUJIOCKOCTeM B MPOCTPAaHCTBE: TMapasijie/lbHble TIpsIMble B  MPOCTPAHCTBE;
rapasulesIbHOCTh TPEX MPSMBIX; MapasijielbHOCTb TIPSIMOM U TVIOCKOCTU. YTJIbI C
COHArpaB/IeHHbIMU CTOPOHaMH; yrOd MeXJAy TpSIMbIMU B TIPOCTPAHCTBE.
[TapannenbHOCTb  IJIOCKOCTEM: rnapajiefibHble  TJIOCKOCTH; CBOMCTBA
napajyieflbHbIX TIIOCKOCTel. [IpocTeiiilivie TMpPOCTpaHCTBeHHble (QUTYypbl Ha
TIJIOCKOCTH: TeTpas3/p, KyO, rapasiiesenuriesi; MOCTpOeHre CeueHUH.

[TepnieHAUKY/ISIPHOCTh NPSMOW Y TIJIOCKOCTHU: MepHeHAUKYISIpPHbIe NPsSIMbIe B
MPOCTPAHCTBe, TMpsIMble TMapasule/ibHble W TepreHJUKY/sIpHble K TJIOCKOCTH,
MpU3HAK MEePHeHJUKY/ISPHOCTA TMPSAMOU UM IUIOCKOCTH, TeopeMa O TIpsIMOU
TepIeHUKY/ISIPHOW TUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJl MeXAY MPSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIA  yroJj, JIMHEWHBbIM Yroa [JIByrpaHHOTO  yrJja.
[TepnieHAMKY/IIp ¥ HaKJIOHHbBIE: PACCTOSIHUE OT TOUKM /10 TIJIOCKOCTH, PACCTOSIHUE
OT TIpIMOM [0  TIUJIOCKOCTH,  TIpOeKusi  (Urypel Ha  IJIOCKOCTb.
[leprieHUKY/IAPHOCTb  TUIOCKOCTEM: TIPU3HAK  MEePHeHAUKYJISPHOCTU  [BYX
n0cKocTel. TeopeMa 0 TPEX MepreHAuKY/isipax.

MHororpaHHuKH

[ToHsiITe MHOTOrPaHHUKA, OCHOBHbIE 3/IeMEeHTbl MHOTOT'DAaHHUKA, BBIMYKJIbIE
Y HEeBBITYKJIble MHOTOTDaHHUKHW; pa3BEpPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
1puU3Ma; TpaHU Y OCHOBAaHUS TPU3MbI; MpsiMasi U HaKJIOHHasi TIPY3Mbl; OOKOBasi U
TIOJTHas MOBEPXHOCTh TIPU3MBI. [Tapannenenunen, NIPSIMOYTOJIbHBIN
rapasuiejienivunel; U ero CBOMcTBa. [lupamuja: n-yronpHasg nupamuzia, TpaHd U
OCHOBaHHe MUpaMU/ibl; 60KOBast U M0JIHAsI TIOBEPXHOCTD MHMPAMU/IbI; TIPaBUIbHAs U
yceuéHHasg MupamMuja. OJieMeHTbl TM[pu3Mbl W nupamuzbl. [IpaBUsbHBIE
MHOTOIPaHHUKU: TIOHSTHE MPaBWILHOIO MHOTOIPaHHMKA; MpaBWIbHAs Mpy3Ma U
NpaBWIbHasl TMWpaMW/a; NpPaBW/IbHAs TpeyroyibHasi MUpaMUAa W TIPaBUJIbHbBIN
TeTpasAp; KyO. [IpeacraBieHWe O TIPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTap,
Jozekasp ¥ ukocasap. CeueHust MpU3Mbl U MTUPAMU/IBI.

CrMMeTprs B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEBHO TOYKH, IPSIMOM,
IUIOCKOCTA.  DJIeMEeHThl CUMMETPUM B THMpaMyjax, Napavieenureax,
TPaBUIbHBIX MHOTOTPaHHUKAX.



BbiuricsieHrie  3/1eME@HTOB MHOTOTPAaHHUWKOB: péOpa, [AWaroHasd, YIJiblL
[Tnomjaae OOKOBOM ITOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH TMIPSMOM ITPU3MBI,
T/I0[aZilb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSMOM IIPU3MBI.
[Tnomjazib OOKOBOM TOBEPXHOCTA M TIOBEPXHOCTHW TIPABW/IbHOW TMHPAMU/IbI,
TeopeMa O TUIOIAAu YyCeuéHHOW mupamuibl. [loHatve 006 o0béme. OOBEM
MTUPAMU/TbI, TIPU3MBI.

[TogobHble Tea B rmipocTpaHcTBe. COOTHOLIEHUST MeXAY TIUIOL[aAsMU
TIOBepxXHOCTeH, 00bEMaMU TTOTOOHBIX TeJT.

11 K/TACC

Tena BpalieHust

HumvuHgpuyeckas TOBEPXHOCTb, oOpa3syroriye L[AJTMHPUYECKON
TIOBEPXHOCTH, OCh I[WIMHJPUUECKOW TOBepXHOCTH. LIUMMHAP: OCHOBaHUSA W
OoKoBasi TIOBEPXHOCTb, oOOpa3syroljasi M O0Cb; IIIOIaZb OOKOBOM M ITOMHOM
TIOBEPXHOCTH.

KoHnueckast TOBEpXHOCTh, 00pa3yrol[ie KOHHYEeCKOW MMOBEPXHOCTH, OCh W
BepIlMHAa KOHUYeCKOW MOBEPXHOCTH. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolijas
U OCb; IUION[alb OOKOBOW U TIOJHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
obpas3yroliye 1 BbICOTa; OCHOBAaHHSI ¥ OOKOBAasi IOBEPXHOCTb.

Cdepa v 1map: LeHTp, paguyc, AUameTp; IUIOL[a/lb TTOBEPXHOCTU Cdephbl.
B3anMHoe pacriosioykeHue cdepbl U IJIOCKOCTU; KacaTesibHasi TIJIOCKOCTB K cdepe;
nouab chepsol.

306pa>keHue Tes BpallleHUs Ha TVIOCKOCTU. Pa3BépTKa LIWIMH/Pa U KOHYcCa.

KomOuHali Ten BpalleHWss W MHOTOIPAaHHUKOB. MHOrOTpaHHUK,
ONMMCAaHHBIA OKolo cdepwl; cdepa, BrUcaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpallleHusl.

[Torsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 06bEMe
NPSIMOYTO/IBHOTO Tlapasulesienunesa U ciaeacteuss u3 Heé. OOBEM LUIMHIPA,
KoHyca. O0bEM I1apa v mioujazib chepsl.

[TomobHble Tema B rmipocTtpaHcTBe. COOTHOIIEHUS MeXKAY TUIOL[AZsIMU
TTOBEPXHOCTeH, 00BEMaMH TTOI00HBIX TeJI.

Ceuennss IwIMHApa (Tapaijie/lbHO W TIEPIIeHAWKY/ISAPHO OCH), CEeUueHHUs
KOHyca (mapasijie/lbHOe OCHOBAaHMIO W TIPOXOJsiliee uepe3 BepIIMHY), CeUeHUs
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BeKTop Ha IJIOCKOCTH U B TIpocTpaHcTBe. CJI0’KeHHe U BbIUMTaHHe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uMc/io. Pa3nokeHue BeKTOpa 0 TPEM HeKOMITJIaHAPHBIM
BeKTOpaM. [IpaBwio Tmapasienenurnesna. PellleHWe 3ajad, CBSI3aHHBIX C
TpUMeHeHreM TpaBW/ JeUCTBUM C BeKTopamu. [IpsMoyrosibHasi —cucTemMa



KOOpAWHAT B TMpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiive 3amaud B
KOOp/IMHaTax. YTon Mexay BekTopaMu. CkassipHOe TpOU3BeJleHHe BeKTOPOB.
BbrunciieHre yriioB MexxJy NpSIMbIMU M TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/], TIPU pellleHuH TeOMeTpUUeCKHX 3a/1au.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINMYHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/lbTaTbl OCBOEHHs TIPOrpaMMbl yueOHOro TpeaMeTa
«MaremaTrKa» XapaKTepUu3yrTCS:

I'paxpaHckoe BociMTaHue:

c(hOopMHPOBAHHOCTHIO TPAXKAAHCKOM TTO3UIMM 00yUaroIerocsi Kak akTHBHOTO
M OTBEeTCTBEHHOTO UjeHa pOCCHUMCKOro oOIecTBa, TMpe/ACTaB/ieHUEM O
MaTeMaTUYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUSI Pa3/IMUHBIX CTPYKTYD, SIBJI€HUH,
TIpoLleAiypP TpaKJaHCKOTo obijectBa (BBIOOPBI, OMPOCHI W TIP.), YMeHHEM
B3aMMO/|€MCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMM B COOTBETCTBUU C UX
(YHKIUSMU U Ha3HaUEHUEM.

ITaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTbI0 POCCUNCKOM TpakZ@aHCKOW WAEHTUYHOCTH, YBa)KeHHs
K TIPOLJIOMY M HACTOALLleMY POCCUMCKOM MaTeMAaTHUKH, LIeHHOCTHBIM OTHOLLIEHUEM
K [OCTWKEHUSIM DPOCCHUMCKMX MaTeMaTMKOB M DPOCCHUKWCKOW MaTeMaTh4YeCKOM
LIKOJIbI, K WCIMOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTUSIX,
chepax SKOHOMUKU.

JyXO0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JyXOBHBIX LIeHHOCTeM POCCHUKCKOTO Hapo/a;
Cc(hOpMHUPOBAaHHOCTbKD ~ HPAaBCTBEHHOIO  CO3HAHWS, STUYECKOTO T[OBe/eHus,
CBSI3aHHOTO C MPaKTUYECKUM MPUMEHEHUEM [JOCTVIKeHUU HAayKU U [esiTe/TbHOCThIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZia B IOCTPOeHWe YCTOMUMBOTrO Oy Iyliiero.

JCTeTUYeCKoe BOCIIUTaHue:

3CTETUYECKUM OTHOLIEHWEM K MUPY, BK/IOYash 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BLEKTOB, 3a71a4, pelleHuH, pacCy’XJJeHUl;
BOCIIPUMMYMUBOCTBIO K MaTeMaTUYECKUM acClieKTaM Pas/IMYHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

Cc(hOpMHUPOBAaHHOCTBID YMEHUSI TPUMEHSATb MaTeMaTU4YeCKhe 3HaHus B
WHTepecax 3/J0pOBOT0 M 0Oe30rmacHOro obpasa >KW3HU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0POBBIO (3/0pOBOe MHTaHHWe, COa/TaHCUPOBAHHBIN PEXXUM 3aHATUNA U

OT/bIXa, peryJsipHasi ¢du3nueckas aKTUBHOCTb); (dur3nueckoro
COBEPILLIEHCTBOBaHUS, pH 3aHATUSX CIIOPTUBHO-03,0POBUTETBHOU
JesITeNIbHOCTBIO.

TpyaoBoe BoclMTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HaHHWEM IIeHHOCTH TPY/0M00us; UHTepecoM K
pa3/MuHbiM  cepam  TPOeCCUOHATLHOW  [IeATe/IbHOCTH,  CBSI3@HHBIM  C
MaTeMaTUKOW U eé TPUIOKeHWSIMH, YMeHHEeM COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuy W peanu30BbIBaTh COOCTBEHHbIE JKU3HEHHbBIE TI/IaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MareMaTMuecKoMy 00pa3oBaHHIO U
camMo00pa30BaHUI0 Ha TIPOTSDKEHUUM BCel >KM3HU; TOTOBHOCTHIO K aKTUBHOMY
y4aCTHIO B pPelleHWH NTPaKTUYeCKHX 3a/lay MaTeMaTU4eCKOW HarpaB/IeHHOCTH.

JK0/I0rMuecKoe BOCIMTaHHUe:

c(hOpPMUPOBAHHOCTBIO JKOJIOTMUYECKOM KYJIbTYpbl, MOHMMaHUEM BJIASHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOSTHUE TPUPOJHON U COLMaIbHOU
cpefbl, OCO3HaHWeM TJioOalbHOTO  XapakTepa 9SKOJOTMYeCKMX Mpobsem;
OpUeHTal[Meld Ha TpPUMeHeHHe MaTeMaTUUeCKHWX 3HaHWM [Jis pellleHus 3a7jau B
obmacTd OKpy»Karoiled cpefibl, TJIAHUPOBAaHUS TIOCTYIIKOB M OIIEHKH UX
BO3MO>KHBIX TMOCeACTBUN [I/I1 OKPY>KaroLLer CpeJibl.

IleHHOCTH HAYYHOr'0 MMO3HAHMSA: _

c()OPMUPOBaHHOCTBI0 MHPOBO33DEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAayKh U  OOIIeCTBEHHOW TIPAKTUKH, TIOHUMaHUEM
MareMaTUYeCcKOlM HayKd KakK cgepbl uesioBeuecKoW [esTe/lbHOCTH, 3TarioB eé
pa3BUTHUS U 3HAUUMOCTHA [JIs1 Pa3BUTHSL LMBWIM3ALUM; OBJIaJIeHUeM SI3bIKOM
MaTeMaTUKU W MaTeMaTH4YeCKOW Ky/JbTypOM KakK CpeJCTBOM I[I03HaHUS MUPa;
TOTOBHOCTBIO OCYLL[eCTBJISITb TIPOEKTHYIO U HCC/Ie[0BaTe/IbCKYH [eATe/IbHOCTh
VIHIMBU/IYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHUs IPOrpaMMbl yueOHOrO mMpeamMeTa
«MaTteMaTHKa» XapaKTepU3YHOTCS OBJIa/IEHHUEM yYHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  O0eliCmeUsIMU,  YHUBEPCA/AbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEpCA/NbHbIMU pe2y/AsiMueHbIMU OeliCmeusiMu.

1)  YHueepcanbHble  no3HaeamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a3z08blx KOSHUMUBHbIX npoyeccos obyuarowuxcs (oceoeHue
Memoo08  NO3HAHUS  OKpy»camowe20  Mupd;  npuMeHeHue  /102UYecKux,
uccnedosamenbCKuUx onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble lorH4YecKue JeiCTBHs:

e BBbISAB/IATH M XapaKTePU30BaTh CYI[ECTBEHHbIE MPU3HAKKA MaTeMaTUUECKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHUAMH; (HOpPMYIMPOBaTh
oripefieJieHUs]  TIOHATWM;  YCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUpUKAI[H, OCHOBaHHWS /i1 0000IIeHHsT W CpaBHEHWs, KpPUTepUHu
TIPOBO/ITUMOT'O aHAJTH3a;

e BOCIIpUHWMATh, (OpMy/nMpoBaTh U  TpeoOpa30BbIBaTh  CYXKIEHUS:
yTBepAUTE/IbHbIE W OTpHIlATe/bHble, €eJUHHUYHbIE, YaCTHbIe W OOIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUYeCKHWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTvBOpeunss B (akTax, [aHHBIX, HAOJIOZEHUAX W YTBEP)KIEHUSX;



npejjlaraTh ~ KPUTEPHUH /11 BBISIBJIEHHWS ~ 3aKOHOMEPHOCTeM U
TPOTHUBOPEYN;

e JefaTb BBIBOABI C MCIOb30BaHWEM 3aKOHOB JIOTHKH, JeJAYKTHBHBIX U
WHAYKTUBHBIX YMO3aK/FOUeHHU, YMO3aK/TIOUeHHUH 110 aHa/IOTHH;

e TIPOBOJUTH CaMOCTOSITE/THHO Jl0Ka3aTe/IbCTBa MaTeMaTUUeCKUX
yTBepKAeHui (TpsiMble ¥ OT MPOTUBHOI'0), BHICTPAaUBaTh apryMeHTal[HIo,
TIPUBOJUTHL TIPUMepPbl M KOHTPIpPHMepbl; OOOCHOBBIBAaTH COOCTBEHHbIE
CY’KIIeHUsI 1 BBIBO/IBI;

e BbIOMpaTh Crocob perieHyss yueOHOW 3ajjauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAAIIUN C YUYETOM
CaMOCTOSITEJTbHO BblZIe/IeHHBIX KPUTEPHER).

Ba3oBble HCC/Ief0BaTeIbCKHE JeHCTBHS:

e UCITO/Ib30BaTh BOTIPOCHI KaK MCC/Ie[0BAaTebCKAM WHCTPYMEHT TI03HAHUS;
dbopMy/ipoBaTh BOIIPOCHI, (PUKCUPYIOIHEe TIPOTHUBOpeYUe, TpobseMy,
yCTaHaB/IMBaTh MCKOMOe W  JaHHoe, (¢OpMUPOBaTh  TUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3UIIUI0, MHEHHE;

e TIPOBOJUTH CaMOCTOSITE/TbHO CT/TaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTaHOBJAEHWIO OCOOeHHOCTeH MaTeMaTHueCKOro
o0beKTa, sIB/IeHHWsI, TIPOLieCCa, BBLISIBJIEHUIO 3aBUCUMOCTeN MeXAy
00BeKTaMH, SIBJIEHUSIMH, TIPOIeCCaMU;

e caMocTosATeNbHO (hOpMyJIHMpoBaTh 0000I[eHNUs U BBIBOBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJMIO/IeHNs, MCC/Ie[JOBaHUs, OIleHUBaTh [OCTOBEPHOCTH
TIO/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMI;

e T[IPOTHO3WPOBAThb BO3MOJKHOE Pa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPE/ITI0/IO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeii:

e BBIAB/ATH AePULIUTbHl WHGOpPMALMH, JaHHBIX, HEOOXOAUMBIX A/ OTBeTa
Ha BOIIPOC U /IS PellleHus 3a/jaui;

e BbiOMpaTh UWHGOPMAIMIO W3  HCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIPETHUPOBATh MH(MOPMAIHIO
pa3IMUHBIX BUAOB U (hOpM TIpe/|CTaB/IeHNSI;

e CTPYKTYPHPOBaTh MH(OPMAIIHIO, ITPE/ICTaB/IATh €€ B pa3MUHbIX (hopMax,
WJUTFOCTPUPOBATh Tpaduuecky;

e OL|eHUBATh HaZIE>KHOCTh uHbOopMaLun 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

2)  YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecnheuugarom

c(hopMUPOBAHHOCMb COYUA/IbHBIX HABBIKOB 0OYUArOWUXCS.

Oo1exHue:



BOCTIPpMHMMaTb U  (OPMYJMPOBAaTh CYXKJEHUS B COOTBETCTBUMU C
YCJIOBUSIMHU U LIe/ISIMU 00I1leHusI; SICHO, TOYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3p€HHsI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, [aBaTh MOSICHEHUS MO
XO[y pellleHus1 3a[jlauid, KOMMEeHTUPOBaTh MOIyYeHHbI! pe3y/bTar;

B X0Zie 00Cy>KieHus 3a[jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CY»/1aeMOii TeMbl,
npo6JieMbl, pelllaeMoi 3aJjauu, BbICKa3biBaTh W/eH, HalleJleHHbIe Ha TOUCK
pellleHKs]; COMOCTaB/IsATh CBOM CYXKIEHUSI C CYXIEHUSIMA [JpYTruX
YUaCTHHUKOB Auasora, oOHapy>KWBaTh pa3/iMuue U CXOACTBO TO3UWIUH; B
KOPPEeKTHOU (popme opMy/IMpOBaTh pa3HOIJacusi, CBOU BO3payKeHUsI;
Mpe/CTaB/AATb  pe3yJbTaTbl  pellleHds  3aJaud,  SKCIIepUMeHTa,
WCC/IeJOBaHUs],  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  dopmar
BBICTYIIJIEHUsI C YUETOM 3a/lay Mpe3eHTalui U 0C00eHHOCTel ayJUTOPUM.

CoTpyHH4eCcTBO:

3)

MOHMMaTb W WCIOJb30BaTh  TIPEUMYIIECTBA  KOMaHAHOM U
WH/IMBUZyaTbHOM paboThI MPH pellieHrH yueOHbIX 3a/1a4; PUHUMATh Le/Th
COBMECTHOM [ieITe/TIbHOCTH, IIJIAHUPOBaTh OPTaHU3AIMI0 COBMECTHOMN
paboThI, pacripeiesiATh BUALI paboT, JOrOBapUBaTLCs, 00CYKAATh MPOLieCC
1 pe3y/bTaT paboThl; 000011]aTh MHEHUST HECKOJIBKUX JTIO/IeH;
y4acTBOBATh B IPyNMoBbIX hopMax paboTsl (00CyKaeHHs1, 0OMeH MHEHHH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBIIOJHATL CBOK YacTb pabOThI H
KOODAMHUPOBaTh CBOM [IeMCTBUSI C [PDYTMMH UjeHaMU KOMaH/bI;
OLIEHWBATh KaueCTBO CBOETO BK/a/la B OOIIWIM TIPOAYKT IO KPUTEPUSM,
copMyMpPOBaHHBIM YUaCTHUKaMU B3aUMO/IEMCTBUSI.

YHueepcaibHble  pezynsimueHble  Oelicmeusi,  obecheuugarom

(popMupo8aHue CMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTMU.
Camoopranusanus:

COCTaB/ISITh T/1aH, aJITOPUTM pellieHus 3a/jauu, BbIOMpaTh Criocob pereHus
C YYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXKHOCTEH,
apryMeHTHPOBAaTh ¥ KOPPEKTUPOBATh BaPDUAHTHI pellleHni ¢ YYETOM HOBOM
vH(bOopMaluu.

CaMOKOHTPO/Ib:

BJaZileTh HaBbIKaMU T[O3HaBaTe/lbHOW ped/ieKCMAd KaK OCO3HaHUS
COBEpIIIaeéMbIX [IeCTBUH W MBICJIUTENbHBIX TIPOLIECCOB, UX pe3y/IbTaToB;
BAa/ileTh criocobaMu  CaMOTIPOBEPKH, CaMOKOHTPOJIi —Tpolecca U
pe3yJibTaTa pelleHus MaTeMaTUUeCKOU 3a/jauu;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHU!
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeTbHOCTb HAa OCHOBE HOBBIX
00CTOATeNBLCTB, JaHHBIX, HalJeHHBIX OIITMOOK, BBISIB/IEHHBIX TPYAHOCTEH;



e OI[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I[elM W YCJIOBHUSM, OOBSICHITH
TIPUYMHBI OCTMXKEHUS WIU HeJOCTW)KEeHUs] pe3ysbTaTOB [leATeTbHOCTH,
HaXOAUTb OIIMOKY, laBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI

10 K/TACC

OrnepupoBaTh MOHATHUSAMU: TOUKA, TPsIMasi, MJIOCKOCTb.

[TpUMeHSTb aKCHOMBI CTEPEOMETPUH W CJIeACTBUS W3 HUX TIPU PelLIeHUU
reoMeTpUUeCKHX 3a/iau.

OmnepupoBaTh MOHATUSAMU: 1TaPA/UIe/IBHOCTD M MIePIIeHJUKY/ISPHOCTD MPSIMBIX
Y TIJTIOCKOCTEH.

Knaccubuipopath B3aUMHOE PAcCIO/IOKeHWe TIPSIMBIX U TIJIOCKOCTeH B
TIPOCTPAHCTBE.

OmnepupoBaTh TOHATUSIMHU: [BYTPAHHBIA yTroJ, TPaHU [BYTPAHHOTO YTJIa,
pebpo [BYrpaHHOro YIJa; JMHEHHBIA Yroj JBYrpaHHOrO yrIja; rpajycHas mepa
JIBYTPAaHHOIO yTJIa.

OnepupoBaTh TIOHSITHUSIMW: MHOTOTDAaHHMK, BBIMYK/JbIM W  HEBBITYKJIbIU
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTPDaHHUKA, TIPAaBU/IbHBIN MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHbIE BW/bl MHOTOTPAHHUKOB (MHMpaMuza; TMpPHU3Ma,
TIPSIMOYTOJIbHBIN Mapasuieienuries, Kyo).

KnaccubuimpoBatb ~ MHOTOTDaHHWKH,  BbIOMpass ~ OCHOBaHUS IS
K1accuUKauu  (BBIMYK/Ible W HEBBLINYK/Ible MHOTOTDAaHHUKH; TPABUIbHBIE
MHOT'OTPaHHHUKH; MPSAMbIe M HAK/IOHHbBIE TIPHU3MBI, TTapaslie/Ienue nl).

OrnepupoBaTh MOHATUSIMH: CEKYIIast T/IOCKOCTh, CEUeHHe MHOTOIPaHHHUKOB.

OOBSACHITH IPUHLUTIBI TIOCTPOEHUST CEUEHUH, UCTIONB3YsI METOZ, CIe/IOB.

CTpouTb cCeueHWss MHOTOTPDAHHHUKOB METOJIOM  CJIE/IOB,  BBITIOJIHATh
(BLIHOCHBIE) TIJIOCKWE UEPTEe)KH M3 PUCYHKOB TPOCTbIX OOBEMHBIX (GHUryp: B/
CBepxy, COOKY, CHU3Y.

Pelniath 3aZjauy Ha HaXOXK/eHWe reOMeTPUUeCKUX BEJIMUYMH 10 00pa3riaM Win
aJITOPUTMaM, TIPUMEHsIT W3BeCTHbIE AaHAMTUYeCKHe METOZbl TIpU  pelleHrur
CTaHZAPTHBIX MaTeMaTUUYeCKMX 3a/lau Ha BBIUMC/IEHHEe PAaCCTOSTHUM MeXAy ABYMS
TOUKaMH, OT TOYKH [0 TIpSIMOM, OT TOUKM [0 TUIOCKOCTH, MEXIy
CKPEIVBAIOIUMUCS TTPSIMBIMHU.

PeliaTh 3aZjauM Ha HaXO’KJeHWe reOMeTPUUeCKUX BEJIMUYMH 110 00pa3iiaM Win
a/fOpUTMaM, TIPUMEHsE HW3BECTHbIE AaHAJIMTUUYECKHMe METO/bl TIpH PpeIleHrun
CTaHZAPTHBIX MaTeMaTHUeCKUX 3a/ay Ha BBIUMCIEHWE YIJIOB  MEXAY
CKDEIVBAIOIIMMHUCS  TIPIMBIMH, MEXAy TIPIMOH W  IIJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



BbIuncisTh 00bEMBI U TIJIOIIAIA TIOBEPXHOCTEN MHOTOTPAaHHUKOB (TPH3Ma,
nmUpaMyia) C TpyuMeHeHHWeM (OpPMY/; BBIUMC/IATH COOTHOIIEHUS MeXAy
TIJIOLIA/IIMU TTIOBepxXHOCTel, 06béMaMu 1MOoI00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh TMOHATUSMHU: CHMMETpHsI B TIPOCTPAHCTBe; I[€HTP, OCb U
TIJIOCKOCTb CUMMETPUU; LIEHTP, OCb U TJIOCKOCTh CUMMETPUU (PUTYPBI.

M3Bnekatb, TIpeoOpa3oBbIBaTh W HHTEPIIPETUPOBaTh WHGOPMALUI0 O
MIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (PUrypax, mpeJCTaB/JeHHYI0 Ha uepTe)kax U
PUCYHKax.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jid pellleHusi CTepeoMeTpUUecKuX
3ajiay, MpeAroaraluX HeCKOJIbKO I1aroB pellleHus], eC/TU yC/IOBUS TIPUMeHeHMUs]
3a/laHbl B SIBHOM (hopMme.

[TpumeHsITb ~ TIpOCTellllie  TIpOrpaMMHble  Cpe/icCTBa W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMbI IPU PellleHnH CTepeoMeTpUUYeCcKUX 3a/jau.

[TpuBoAUTHL TIpUMEpHI MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe U
»KU3HH, pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB TeOMeTpUX B UCKYCCTBe.

[TpuMeHSITh TIO/lyueHHbIe 3HAHUSI Ha TIPAKTHKe: aHa/IM3UpPOBaTh peasbHbie
CUTyallUd W TIPUMEHSITh U3yueHHble TIOHATUS B TIpOLiecce TOMCKA pellleHuUs
MaTemMaTUueCKd CGhHOpPMyIUpPOBaHHON TpobJieMbl, MO/Ie/TMPOBaTh peasibHbIe
CUTyal[ud Ha $3blke TeOMeTpUM, WCCIefoBaTh TIOCTPOEHHble MOJenu C
HCTI0/Tb30BaHHEM TeOMEeTPUUYECKHX TTOHATHHM U TeopeM, arrapaTa airebpbl; pemiaThb
TipakTUYeCKUe 3a/lauy, CBs3aHHbIe C HAaX0K/[eHHeM reOMeTpUUYeCKUX BeTMUUH.

11 KJIACC

OnepypoBaTh TMOHSATUSIMU: LWJIMH/PUUECKas TIOBEPXHOCTb, 0bOpasytolire
LWIUHAPUYECKOM  TIOBEPXHOCTH;  LWIWHJP;  KOHWYeCKas  ITOBEpPXHOCT,
oOpa3yroiiye KOHUUeCKOl TTI0OBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpailleHusi (LUIMHAP, KOHYC, cdepa U 11ap).

OOBICHATD CIIOCOOBI MOTyUeHHs Te/T BPallleHus.

KnaccupuumpoBaTh B3aMMHOE pacIiosioykeHue c(epsl U MJI0OCKOCTH.

OrnepupoBath MOHSATHSMU: 111aDOBOM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I1apOBOM CJIOM, OCHOBaHWe IIapOBOr0 CJIOsl, BbICOTA IIAPOBOI0O CJIOS;
11apOBOM CEKTOP.

Bbruncsisate 00BEMBI U TUIOL[AIM  TIOBEDXHOCTEM Tesl  BpallleHus,
reoMeTpUYeCKUX TeJl C TIpuMeHeHreM (hopMy .

OnepupoBaTh TMOHSTUSIMA: MHOTOTDAaHHUWK, BIWCAHHbIM B cdepy U
OMUCAHHBIA OKO0JIO cdepbl; cdepa, BOMCAHHAsE B MHOTOTPAaHHUK WM TeJjo
BpalleHusl.

BbIUMCISTh COOTHOIIIEHUS] MeXKAY TIIOIaIIMU TIOBePXHOCTe U 0OBbEMamMu
1I0ZI0OHBIX Tel.



N306paxxatb u3yuaemble (UTYphl OT PYKA U C TIPUMEHEHHEeM ITPOCTBIX
YepTEKHBIX UIHCTPYMEHTOB.

BbINOMHATH (BBIHOCHBIE) TIJIOCKKE YepTeXXU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Buz cBepxy, cOOKy, CHHU3Yy; CTDOUTb CeUeHUs Tesl BpalljeHHs.

3BnekaTb, WHTEPIIPETUPOBaThL M IIpeoOpa3oBbiBaTh WHGOPMAIUI0 O
TIPOCTPAHCTBEHHBIX reOMeTPUUeCKUX (PUrypax, mpe[CcTaB/eHHYI0 Ha uepTe)kax W
PUCYHKax.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIO/IHATL ~ [IEMICTBUSL  CJIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKeHHsI BeKTOpa Ha UMCJI0, 00bSICHATh, KAKUMU CBOWCTBaMU OHU 00/1a/1afoT.

[TprMeHSATb TIPABUJIO Mapasliesienuriesa.

OrnepupoBaTh NOHATUSIMU: JIeKapTOBLI KOOP/JJMHAThI B TIPOCTPAHCTBE, BEKTOD,
MOZy/Tb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpDJWHAThl BEKTOpa, Yrol MeXAy
BEeKTOPaMHU, CKaJIpHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble M KOMIL/IaHapHbIe
BEKTODBI.

HaxouTh CyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXY
BEKTOpaMH, CKa/iipHOe TIpou3BeJieHre, pacKaafibiBaTb BeKTOp TI0 JBYM
HEKOJUTMHeapHbIM BEKTOpaM.

3aziaBaTh MJIOCKOCTb ypaBHeHHEM B [IeKapTOBOU cHCTeMe KOOp/WHaT.

[TpumeHsITb TeoMeTpuueckue (HakThl [Jid pellleHusT CTepeoMeTpUUecKuX
3ajlay, TIpe/io/iarariinuxX HeCKO/IbKO I1aroB pellieHus], ec/id YCA0BUS PUMeHeHUs]
3a/laHbl B SIBHOM (hopMme.

Pemiath TipocTeiiiliie TeoMeTpUuecKue 3alaud Ha TpUMeHeHHe BeKTOPHO-
KOOPAMHATHOTO MeTO/a.

PemiaTh 3aZlaud Ha /lOKa3aTe/bCTBO MaTeMaTUUeCKUX OTHOIIeHUN W
HaxXOXK/leHre reoMeTpPUUeCKUX BeTMUKH 110 o0pasijam WX ajJropUTMaM, IpUMeHsis
W3BeCTHbIe MeTO/Ibl TIPY PellleHUM CTaHJAPTHBIX MaTeMaTUUeCKHX 3a/au.

[TpumeHsITb ~ TIpOCTeMlllie TIPOrpaMMHble  Cpe/icCTBa W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMbI IPU PellleHUH CTepeoMeTpUUYeCcKUX 3a/jau.

[TpuBoAUTHL TIpUMEpHI MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe U
»KU3HH, pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB TeOMeTpUY B UCKYCCTBe.

[TpuMeHSITh TIO/lyueHHbIe 3HAHUSI Ha TIPAKTHKe: aHa/IM3UPOBaTh peasbHbie
CUTyallUd W TIPUMEHSITh U3yueHHble TIOHATUS B TIpoOLiecce TIOMCKA pellleHuUs
MaTemMaTUueCKd CGhHOpPMyIUpPOBaHHON TpobJieMbl, MO/Ie/TMPOBaTh  peasibHbIe
CUTyal[ud Ha $3blke TeOMeTpUM, WCCIefoBaTh TIOCTPOEHHble MOJenu C
HCTI0/Tb30BaHHEM TeOMEeTPUUECKHX TTOHATHHM U TeopeM, afrapaTa aireOpbl; peliaTh
TIpaKTUYeCKUe 3a/lauy, CBs3aHHbIe C HAX0K/[eHHeM reOMeTpUUYeCKUX BeTMUUH.



TEMATHNYECKOE IVNIAHUPOBAHUE

10 KJ/TACC
KosmmuecTBo yacos JJIEKTPOHHBIE
Ne n/ HanMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n NpOrpamMmMsbI Bcero KontponHel Tpaxrueckie o0pa3oBaTe/bHbIE
e padoThI padoThI pecypesI
1 BeejieHne B cTepeoMeTpuo 10
5 [Ipsimble ¥ MJIOCKOCTHU B IIPOCTPAHCTBE. 1 1
[TapasinesbHOCTb NPSIMBIX U IJIOCKOCTEN
3 HepHEH,Z[I/II\{IYHHpHOCTb NIPSIMBIX U 1
IIJIOCKOCTEH
4 Y716l MeXY NPSAMBIMU U TJIOCKOCTSMU 10 1
5 MHororpaHHuKu 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHMe: ceueHuts], paCCTOSIHUS U YIJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5) 0




11 KJTACC

KosmmuecTBo yacos JJIeKTPOHHBIe
HaumeHoBaHuUe pa3/ie/ioB H TeM (mudposbie)
Ne i/t KoHTpo/1bHBI IIpakTHUyeckue
NporpaMmsbI Bcero oOpa3oBaTe/IbHbIE
€ paboThI padoThI
pecypcsl
1 TeJsia BpallieHust 12
2 OO6BEMBI TEN 5 1
3 BekTopbl U KOOPAWHATHI B TIPOCTPAHCTBE 10 1
4 [ToBTOpeHMe, 060011eHHe, . 1
CUCTeMaTH3aLys 3HaHUU
OBIIEE KOJIMYECTBO YACOB II0 ITPO'PAMME 34 3 0







IIOYPOYHOE IVIAHNPOBAHUE
10 KJ/TACC

Ne i/
n

Tema ypoka

KosmmuecTBo yacoB

Bcero

KoHTpo/bHEIE
padoThI

IIpakTHyeckue
padoTsI

Jdara
HU3ydeHHU
1

JJIEKTPOHHBIE

nu¢poBbIie
oOpa3oBaTe/bHbIE

pecypchl

OCHOBHBIe IOHATHS CTEPEOMETPUM: TOUKA,
TripsiMasi, TMJI0CKOCTb, IPOCTPAHCTBO.
[TpaBua n300pa’keHUst Ha PUCYHKAX:
1300pakeHHs TIJIOCKOCTEH, MmapasuieibHbIX
NpsIMbIX (OTPE3KOB), Cepe/IMHbI OTpe3Ka

IlonHsTus: repecekaromyecs 1j10CKOCTH,
rnepecekaromuecs rnpsmMas U rmji0OCKOCTh

[ToHsATHS: TIepeceKarolrecs MI0CKOCTH,
TriepeceKarolyecs npsiMasi ¥ TJI0CKOCTh

3HaKOMCTBO C MHOT'OI'DAHHHUKAMU,
I/I306pa)KEHI/Ie MHOI'OrpaHHMKOB Ha
PUCYHKAX, Hd MMTPOEKIJHUOHHLIX YEPTEXKAX

HauanbHble cBefieHuUs1 0 KyOe U mUpamu/e,
VX pa3BépTKU U Mogenu. CeueHus
MHOTOIPaHHUKOB

HauanbHble cBeieHMs1 0 KyOe U MUpaMu/e,
YX pa3BépTKu U Mogenu. CeueHus
MHOTOTPaHHUKOB

IToHaTHe 00 aKCUOMAaTHUYeCKOM
TIOCTPOEHUH CTEPEOMETPHU: aKCHOMBI
CTEPeOMETPUM U CJIeZICTBUS U3 HUX

IToHsaTHe 00 aKCUOMAaTHUeCKOM




IMOCTPOEHNHU CTepeOMeTpPHHN:. dKCHOMbI
CTepeoMeTpHH U CJIeACTBUA M3 HUX

IToHsiTHe 006 aKCMOMAaTHUUYeCKOM

9 NIOCTPOEHNY CTEePeOMeTPUM: aKCUOMBI
CTepeoOMeTpPHUM U C/Ie/ICTBUSL U3 HUX
[TonsiTie 06 aKCMOMaTHUECKOM

10 IIOCTPOEHUY CTepeoMeTpUU: aKCUOMBI
CTepeoOMeTpPHU U C/Ie/ICTBUS U3 HUX
BsaumHoe pacrionoyxeHue MpsiMbIX B

1 MIPOCTPaHCTBe: NepeceKarolyecs,
rapa’siie/ibHble ¥ CKpellyBaroLrecs
TIpsiMble
[TapaniensHOCTb NPSIMBIX U IJIOCKOCTEN B

1 MIPOCTPAHCTBe: Napasiie/ibHble NpsiMble B
NIPOCTPAHCTBeE; Napasljie/IbHOCTb TPEX
NIPSIMbBIX
[TapanienbHOCTb NPSIMBIX U MJIOCKOCTEH B

13 npoctpaHcTBe: IlapanienbHOCT NPMOM U
IIJIOCKOCTH

14 YTJ1bl € COHaNpPaB/IeHHBIMU CTOPOHAMU

15 YroJs1 Mexxzly IpsIMbIMU B TIPOCTPAHCTBE

16 YTron Mexxay NpsiMbIMU B IPOCTPAHCTBE

17 [TapasnnensHOCTB MIOCKOCTEN:
rapasuiesibHble IJIOCKOCTH

18 CaoricTBa napaienbHbIX IIJIOCKOCTeN
[pocrelinve NpocTpaHCTBeHHbIE (PUTYPbI

19 Ha TJIOCKOCTH: TeTpasp, KyoO,
napasuiesienunes

20 ITocTpoeHue ceueHul




21

ITocTpoeHue ceueHun

KonTtposnrHast paborta no Teme "TIpsimblie u

22 TVIOCKOCTHU B TPOCTPAHCTBe.
[TapanielbHOCTh NPSIMBIX Y TIJIOCKOCTEN"
[Tepnien MKy ISIPHOCTB MIPSIMOU U

23 IIJIOCKOCTHU: NepIIeHIUKYJIIpHBIe MIpsMble B
IIPOCTPAHCTBe

24 [IpsimMble napasnenbHble U
TepreHUKY/IsIpHbIe K IIJIOCKOCTH

75 [IpsimMble napasnenbHble U
TepreHUKY/IsIpHbIe K IJIOCKOCTH

%6 [Ipu3HaK neprneHuKY/ISIPHOCTH NIPSIMOY U
IIJIOCKOCTH

57 [Ipu3HaK neprneHuKY/ISIPHOCTH NIPSIMOY U
IIJIOCKOCTH

)8 Teopema o0 nipsiMoOli NieprieHAUKYJISPHOM
IIJIOCKOCTH

79 TeopeMa 0 NpsIMOM NeprieHIUKYJISIPHON
IIJIOCKOCTH

30 Teopema 0 TIpsiMO¥ MepIieHUKY /IS PHOU
IIJIOCKOCTH
[TeprienjKy/1Ip ¥ HAK/IOHHBIE: PACCTOSTHUE

31 OT TOUYKH /10 IVIOCKOCTH, PacCTOsIHYE OT
TIPSIMOIA /10 TIJIOCKOCTU
[TepienjMKy/IIp ¥ HAKJIOHHBIE: PAaCCTOSTHUE

32 OT TOUYKH /10 IVIOCKOCTH, PacCTOsIHYE OT
NIPSIMOM /10 TVIOCKOCTH

33 [TeprienjKy/1Ip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOUYKH [0 TIJIOCKOCTH, PACCTOSAHUE OT




TIPSIMOU /10 TUVIOCKOCTH

[TeprieHAVKY/IIp U HAK/IOHHbIE: paCCTOSIHUE

34 OT TOUKHU [I0 IVIOCKOCTH, PaCCTOSIHYE OT
MPSIMOM /10 TIJIOCKOCTH

35 YT/1Bl B IPOCTPAHCTBE: YO/ MeXAY
NIPSIMOU M IJIOCKOCTBIO

36 [IByrpaHHbIN yroJi, JTMHENHbINA yroJl
JBYTPaHHOrO yrja

37 [IByrpaHHbI yroJi, JTMHENHbIN yroJl
JBYTPaHHOr0 yrja
[TeprieH Ky ISIPHOCTD MJIOCKOCTEM:

38 TIPU3HAK MeprieHUKYJIIPHOCTH IBYX
TJIOCKOCTe!
[TeprieH UKy IIPHOCTD MJIOCKOCTEM:

39 TMpH3HaK NepreHgUKYJISPHOCTU JIBYX
TMIJIOCKOCTEN
[TeprieHAVKY/ISIPHOCT MJIOCKOCTEH:

40 TIPU3HAK IepIIeHUKYJIIPHOCTU ABYX
TJIOCKOCTe!

41 Teopema 0 TPEX rnepreHUKy/IsIpax

42 Teopema 0 TpEéX MeprieHAMKY/Igpax

43 Teopema 0 TPEX neprneHUKYy/IsIpax
KonTtponbHast paboTta o TeMam

44 "[lepieHAMKYJIIPHOCTb NIPSIMBIX U
IJIOCKOCTeU" M "YTJIbl MeXXIy NIPSIMBIMU U
I10CKOCTAMU"
[TonsaTrie MHOrOrpaHHUKa, OCHOBHbIE

45 3/7IeMeHTbl MHOI'OTPaHHUKA, BBINYKJ/IbIe U

HEBBITYKJIbI€ MHOT'OTDAHHUKH, pa3BépTKa




MHOTr'OrpaHHHKA

46

[Tpu3ma: n-yrosipHasi IipU3Ma; rpaHu U
OCHOBaHUS NIPYU3MBI; NIpSIMasi U HaKJIOHHas
Tpr3Mbl; OOKOBast U TIOJTHAsi IOBEPXHOCTD
TIPU3MbI

47

[Napannenenumnes, NpsiMOYTO/IbHbII
napasulesienIure]] U ero CBOMCTBA

48

[Tupamuja: n-yrosipHas nupamMu/a, rpaHy u
OCHOBaHHWe MUpaMU/bl; GOKOBasi U TOTHas
II0BEePXHOCTD MMUpaMU/bI; IIpABUIbHAA U
yceuéHHasg nupamuja

49

[IpaBuibHBIE MHOTOIPaHHUKU: TTOHATHE
MPaBWIbHOTO MHOTOIPaHHUKA; MpaBU/IbHAs
rpyU3Ma U NpaBuibHas MMpaMU/a;
NpaBWIbHAasl TPeyro/ibHas MMpamMuzia u
TIPaBUJIbHBIN TeTpas/ip; Ky

50

[IpexcraBneHue 0 NpaBUIbHBIX
MHOTOTpaHHUKaX: OKTas3/p, A0AeKasp U
WKOCas/Ip.

51

CuMMeTpUs B MPOCTPAHCTBE: CUMMETPHUSI
OTHOCUTEJTbHO TOUKH, MPSIMOM, TZIOCKOCTH.
DneMeHTbl CHMMETPUM B MUpaMU/ax,
napa’sijiesieniureiax, MpaBUIbHBIX
MHOTOTpaHHUKaX

52

Beruriciienue 31eMeHTOB MHOTOTPaHHUKOB:
pébpa, IMaroHasu, yribl

53

[Tnomazb 60KOBOM MOBEPXHOCTH U TTOTHOM
MOBEPXHOCTH TMPSIMOM TIPU3MBI, TI/I0ILIA/b
OCHOBAHUH, TeopemMa 0 H0KOBOM




TIOBEPXHOCTH MPSIMOY NIPH3MBI

[Tnomazbk 60KOBOM MOBEPXHOCTH U
TOBEPXHOCTH TIPAaBU/IbHOM MTUPaMU/IbI,

>4 Teopema 0 IO [ OOKOBOM MTOBEPXHOCTH 1
yCeUEHHOW MUpaMU/bI
ec KonrposnbHast paboTa 1o Teme 1
"MHororpaHHuKu"
56 [TonsTHe 06 06BéMe 1
57 O061BéM nupaMuzbl 1
58 OO6BEM MPAMU/IBI 1
59 O61BéM nupaMuzbl 1
60 OO61BéM nupaMuzbl 1
61 OOBEM TTPU3MBI 1
62 OO6BEM NTPU3MBI 1
63 OOBEM TTPU3MBI 1
64 KontponbHast pabora o teme "O6bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeEHue, 060611eHre crucTeMaTH3ays
65 3HaHMM. [TocTpoeHUe ceueHUM B 1
MHOTOTrpaHHUKe
[ToBTOpEHMe, 0000IIeHHEe CHCTEMAaTH3aLHS
3HaHUM. BhIunc/ieHre pacCTOSHUM: MeXy
66 JIByMsI TOUKaMH, OT TOYKH [0 MPSIMOM, OT 1
TOYKH JI0 TIJIOCKOCTH, MEXY
CKPeIMBALIMUCS MPSIMBIMU
67 VToroBasi KOHTpO/IbHAsI paboTa 1
[ToBTOpeHue, 06001IeHNe CCTeMATH3aIUs
68 3HaHWU. BeIuncieHne yriioB: Mexay 1

CKpeMBaAOIUMUCS TIDAMBIMHU, MEXIY




NIPSIMOM M TUIOCKOCTBIO, JBYTPaHHbIX
YTJIOB, YIJIOB MEX/Y IVIOCKOCTSIMU

OBIIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KJTACC

Ne ni/m1

Tema ypoka

KosmmuyecTBO yacoB

Bcero

KoHTpo/1bHBIC
padoThI

IIpakTHyeckue
padoTsI

Jara
HU3y4eHHU
|

JJIeKTPOHHBIe

nudpoBbIie
oOpa3oBaTe/bHbIE

pecypcsl

Cdepa v map: LieHTp, pajuyc, AUameTp;
TIOLA/[b TIOBEPXHOCTU Cepsl

B3aumHoe pacrnionokeHue cepsl 1
TJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTh K

ctepe; moiaab chepsl

V306pakeHue cdepsl, I1apa Ha
TUI0CKOCTU. CeuyeHus 1mapa

LunuHgpuueckast IOBepXHOCTB,
oOpasyrolye UIMHAPUUECKOH
MOBEPXHOCTH, OCh LIW/IMHJPHUYECKOI
TOBEPXHOCTHU

LIWMHApP: OCHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yolasi U 0Ch;
T71011a/1b OOKOBOM U TIOJTHOH
TIOBEPXHOCTH

N306pakeHre [UIMHApPA Ha TIOCKOCTH.
PasBépTtka uunuszapa. CeueHus

LWAIMHAPA (TJI0CKOCTBIO, TTapasiielbHOU
WU TIepIIeH/IUKYJISPHOM 0CH LIWTMHAPA)

KoHunueckasi ToOBepXHOCTb, 00Opa3yrorye
KOHMUECKOU TTIOBEePXHOCTH, OCh U
BepIIMHAa KOHUUeCKOW TTOBEPXHOCTH

KoHyc: 0cHOBaHMe U BepIluHa,




obpa3ytoliiast ¥ 0Ch; TUIOMa/Ib OOKOBOU U
TIOJTHOW NTOBEPXHOCTH

YceuéHHbIN KOHYC: 0Opa3yromue u

9 BBbICOTA; OCHOBaHUS U OOKOBast
TI0OBEPXHOCTh
V300pakeHre KOHyCa Ha TUIOCKOCTH.
Pa3BépTka KoHyca. CeueHus1 KOHycCa

10 (M/1I0CKOCTBIO, Mapasie/lbHOM
OCHOBaHHUIO, U MJIOCKOCTBIO, NPOXO/SALeN
yepes3 BeplUIMHY)

1 KombOuHaluvs Ten BpaltieHus U
MHOT'OTDaHHUKOB
MHororpaHHUK, ONMCAHHBIN OKOJI0

12 c¢epsl; cdepa, BMcaHHas B
MHOT'OTPaHHUK WY B TEJIO Bpall|eHUsI

13 [Mousite 06 06BEMe. OCHOBHBIE
CBOMCTBA 0OBEMOB TeJl

14 O06BEM IIMHAPA, KOHYCa

15 O0BEM 11apa | I101azib Cepsr
[Tomo6HbIe Tela B MPOCTPAHCTBE.

16 CooTHoLeHys MexXy IUIoLagaMu
MOBepXHOCTel, 00bEMaMU TTOI00HBIX TeJ

17 KoHTtponbHas pabora o remam "Tesa
BpamieHus’ v "O0beMbl Ten"

18 BekTop Ha IJIOCKOCTU U B IIPOCTPAHCTBE

19 CJi0)keHre U BbIUUTaHHe BeKTOPOB

20 YMHOKeH’e BeKTopa Ha YUCJI0

71 PasnoxeHue BekTopa 1o Tpém

HEKOMITJIaHADHbBIM BEKTOPDAM. HpaBI/IHO




rapaJuienenuriesid

22

Perienue 3azau, CBsi3aHHBIX C
NpUMeHeHreM TpaBuI JeUCTBUM C
BEKTOpPaMH

23

[IpsiMoyronbHasi cucteMa KOOpJUHAT B
npocTpaHcTBe. KoopjuHaThl BeKTOpa.
I[Mpocreiilive 3a7iaui B KOOpAMHATAX

24

Yron mexay Bektopamu. CKasipHOe
TIpoM3Be/leHre BeKTOPOB

25

Brruricnenue YIJIOB MeXXAYy MPAMBIMHA U
ITJIOCKOCTAMMU

26

KOOpAHHaTHO—BeKTOprIﬁ MeTo[ I1pr
peleHrH reOMeTpUYeCKHX 3a/1d4

27

KoHTposbHas pabora o TeMe "BeKTopbI
Y KOOPJIVHATHI B TIPOCTPaHCTBe"

28

[ToBTOpEHMe, 0600IIeHE U
cucrteMaTu3auys 3HaHU. OCHOBHBIE
¢dburypsl, akTbl, TEOpeMbI Kypca
TJIAHUMETPUU

29

[ToBTOpeHMe, 060011[eHIe U
cucrteMaTu3auys 3HaHUH. OCHOBHBIE
dburypsbl, ¢hakThbl, TEOpeMbI Kypca
TJIAHUMETPUH

30

[TorTOpEHMe, 060011eHIe 1
cUCcTeMaTH3alvs 3HaHWH. 3afauun
TJIAHUMETPUM 1 METO/IbI UX PeIleHusT

31

[ToBTOpEHME, 0600IIEHHE U
CHCTeMaTH3alus 3HaHUM. 3azaun
M/IaHUMETPHUH U METO/Ibl MX PeIleHusT




[ToBTOpEHME, 0600IIEHHE U
cucTeMaTH3alys 3HaHui. OCHOBHbIE

32 1
¢urypsl, ¢hakThl, TeOpeMbl Kypca
CTepeoMeTpUH
33 MToroBasi KOHTpOJIbHasE paboTa 1
34 [ToBTOpEHwMeE, 0606H.[€Hlfe u 1
cHCTeMaTH3allys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







YUYEBHO-METO/JUYECKOE OBECIIEUEHUWE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYEHUKA

'eomeTpusi. 10-11 kacchel: yueb. ays o61ieo0pa3oBaT. yupeXkjeHuid: 6a30BbIi U
nipodus. ypouau / JI.C.AtaHacsH, B.®.byty3oB, C.b.KagomiieB u ap. - 22 us. -

M.: TIpocseruenue, 2013

METOINYECKUWUE MATEPHUAJIbBI VI YUUTEIA

IO ®POBLIE OBPA3OBATE/IBHBIE PECYPCBI 1 PECYPChbI CETU
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