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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi iporpamMMa ydeb6HOro Kypca «I'eomeTpusi» 0a30BOTO YPOBHS /s
obyuarormuxcss 10 —11 xmaccoB pa3paboTaHa Ha ocHoBe ®emepanbHOTO
roCcyZlapCTBEHHOT'0 00pa30BaTe/IbHOTO CTaHZapTa CcpeHero obiero obpa3oBaHus,
C y4yéTOM COBpEMEHHbIX MHDOBBIX TpeOOBaHMM, TIPeAbSBASEMbIX K
MaTeMaTHueCKOMy 00pa3oBaHMIO, W TpPaJuLUMii POCCUHCKOrO0 00Opa30BaHUS.
Peanmm3ariusi mporpaMmbl obecTieuriBaeT OBJiaJieHHe K/IFOUeBLIMU KOMITETEHI[USIMH,
COCTaB/ISIFOIIMMM OCHOBY [I/Ii CaMOPA3BUTHSI U HeTpepbIBHOIO 00Opa3oBaHMs,
L|eJIOCTHOCTh OOIeKy/IbTypHOTO, JIMYHOCTHOTO W TI03HABaTe/JbHOTO Da3BUTHS
JTIMYHOCTH 00YYaroL[uXCsl.

B 10 knacce B pa3pene «IloBTopeHue: ceueHus, pacCTOSHUSA WU YIJIbl» TeMa
«/TtoroBasi KoHTposibHasi paboTa» 3amMeHeHa Ha TeMmy «CucTemaTU3alUs U
0000111eHre 3HAHWI» B CBSI3U C (hopMHpOBaHue TpadrKa OI[eHOUHBIX MPOLIeypP.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHoCcTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpejiHero o6irero
obOpa3oBaHust 00ycC/OB/ileHAa TIPAKTUUECKOW 3HAUMMOCTBIO MeTallpe/]MeTHBIX |
TIpeIMeTHBIX DPe3yJbTaTOB 00yueHHs] TeOMeTpUM B HarpaB/ieHUM JIMYHOCTHOTO
pa3BUTUs O00yuaronuxcsi, (GopmMupoBaHusi (YHKI[MOHA/TbHOW MaTeMaTHUYecKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX yueOHbIX JUCIUIUIMH. Pa3BuTHe y 00yUaronyuxcs
TIPaBU/IbHBIX TIPE/ICTaB/IEHU O CYILHOCTHM M TIPOMCXOXKJEHUU TeoOMeTpPUUYeCKHUX
abCTpakiuii, COOTHOIIIEHUU peasbHOTO0 U WjeasbHOr0, XapakTepe OTpakKeHUs
MaTeMaTUUeCKOM HayKoW SIBJIeHUW W TIPOL[eCCOB peasbHOr0 MHpa, MecCTe
reoMeTpUU B CUCTEMe HayK M POJIM MaTeMaTUYeCKOro Mo/leTMPOBaHUsI B HAYYHOM
TO03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MHUPOBO33pEHUS
yualuxcs, a TakKKe KaueCTB MbIIIeHHs], HeOOXOJUMBIX [Jid afanTalid B
coBpeMeHHOM 00111ecTBe.

T'eomeTpusi SIBIsIeTCA OAHWM W3 0a30BBLIX TMPEJMETOB Ha yYPOBHE CPeJHETO
obmero o6pa3oBaHus, TakK KakK oOecrieurBaeT BO3MOKHOCTb M3yUeHHs Kak
JUCLIUTIIMH eCTeCTBeHHO-HayYHOM HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.

Jlornueckoe MbllieHre, GopMupyeMoe TIpU HM3y4YeHUM OO0y4YaromuMMCs
TIOHSITUMHBIX OCHOB reOMEeTPUM U TMOCTPOEHUU 11eTTI0UKHY JIOTHUECKUX YTBepKIeHUI
B XOJie pelleHusi TeOMeTpUYeCKUX 3a/lau, YMeHWe BbIIBUTaThb U OMNPOBEpraTh
TUIMOTe3bl HENoCPeCTBEHHO WCIIONb3YIOTCS TIPU pellleHHH 3a7au eCcTeCTBeHHO-
Hay4YHOTO 1[MK/Ia, B YaCTHOCTHU 13 Kypca (DU3UKHU.

YMeHre OpUeHTUPOBATbCs B MPOCTPAHCTBe UTpaeT CYIeCTBEHHYIO POJib BO
BCcex 00sacTsax feATeNbHOCTH uerioBeka. OpueHTal[usi uesioBeKa BO BPeMeHU U



MIPOCTPAHCTBE — HeoOX0AWMOe YC/IOBHE €ero ColuaabHOro ObiTHS, (opma
OTPa)KeHHsI OKDPY)Karolllero Mupa, YC/JIOBHe YCIIeIIHOr0 T03HaHUS M aKTUBHOTO
npeoOpa3oBaHusl  JAeMCTBUTENBHOCTH.  OrepupoBaHHe  MPOCTPAHCTBEHHBIMH
obpazamu 00beguHSIET pa3Hble BUAbI yueOHOW W TPYJOBOM /leATeTbHOCTH,
ABJIIETCS OAHUM W3 TMPOQeCcCUOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasibHa
3ajjaya (QopMHpPOBaHUSI y OOyUarol[uXCs MPOCTPAHCTBEHHOT'O MBbIIIEHUST Kak
Pa3HOBHIHOCTH 00Opa3HOTO MBIIUIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUYECKOU IeITe/TbHOCTH TI0 MHOTHM HarlpaBJ/IeHHUSIM.
Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe o00yueHuss — o0ijeobpa3oBaresibHOe U OOIEKYJIbTYpHOE Ppa3BUTHE
oOyuvarormuxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM — TIpuoOpeTeHUSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUUYeCKUX T'eOMeTPUUeCKUX 3HAaHWUHW W [IeHCTBUH,
Creliu(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELITHOTO TTPOZI0/DKeHHsT 00pa30BaHUs
T0 CIel[Ma/bHOCTSIM, He CBS3aHHBIM C MPUKJ/IaJAHbIM UCTI0/Ib30BaHUEM reOMeTPHH.
[MporpamMma 1o rTeomMeTpuM Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijis
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHHUH
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBaHusi. Takum obpa3oM, oOydaromiuecs Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOII[Me MaTeMaTHUUeCKWe YMeHHsl, CBsi3aHHbIe
CO CcrerupuKON TeoMeTpUM W HeoOXOAWMbIe [Isi KU3HU B COBPEMEHHOM
ob6miectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh WM3YUUTh TeOMeTpuro OoJiee
r1yboKo, ec/ii B JAajbHEHIIeM BO3HMKHET HeoOXOAWMOCTb B TeOMeTPUUYEeCKUX
3HaHUSIX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.
IlocTikeHWe 1[e/IM  OCBOEHUs ITPOrpaMMbl  00eCITeuMBaeTCs  pelleHreM
COOTBETCTBYIOIIMX  3a/jau. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:
e (QopmupoBaHUe TIpeACTaB/eHUs] O TeOMeTPUH KaK 4YacTh MHUPOBOU
KY/JbTYPbl M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPY/KAFOIIIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/Ie€HHS O MHOTOTPAaHHMKAX W TejiaX BpalljeHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJISX, MTO3BOJISIOIINX OMHUCHIBATh
Y U3yuaThb pa3Hbie SIBJIeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNsIX U B

peasibHOM MUpe MHOTOTPaHHUKU 1 TeJla BPallleHus;

e OBJa/IeHHMe MeTO/laM{ peIlleHUs 3aZlau Ha TMOCTPOeHUs] Ha M300pakKeHUsIX

TIPOCTPAHCTBEHHBIX (QUTYD;
e (QopmHupoBaHHE YMeHWs OIEPHUPOBaTh OCHOBHBIMHM TIOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJIecHWe  aArOpUTMaMH{  peIlleHHWs  OCHOBHBIX  THIIOB  3ajady;

dbopMrpoBaHWe yMeHHs TIPOBOAUTb  HeC/TIOXKHbIE  [lOKa3aTebHble



pacCy>XieHusi B XOJle pelleHusi CTepeoMeTpUYeCKUX 3afad U 3ajaud C
TPaKTUYeCKHUM COJlep>KaHHeM;

e pa3sBuUTHE VHTE/UVIeKTYa/bHbIX UM TBOPUYECKHUX criocobHoCTe
o0yuaroIyxcs, TI03HaBaTeJIbHOM  aKTUBHOCTH,  HWCC/Ie[0BaTeIbCKUX
YMEHHUW, KPUTUYHOCTU MBILLLJIeHNS;

e (opMHpOBaHUe (byHKIMOHaTBLHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpyuy: yMeHWe Ppacro3HaBaTb TIPOSIBJIEHUS] TeOMeTPUYeCKUX
TIOHATHM, OOBEKTOB U 3aKOHOMEDHOCTeW B peasibHbIX >KU3HEHHBIX
CUTyal[UsIX W TIPU U3yUeHUU APYTUX y4eOHBIX TpPeJIMEeTOB, TIPOSIBJIEHUS
3aBUCMMOCTeM W 3aKOHOMepHOCTeH, (opMy/iMpoBaTb KX Ha S3bIKe
reoMeTpUU U CO3/1aBaTh FeOMeTpUYeCcKre MOJEN, MPUMEHSITh OCBOEHHbIN
reoOMeTpUYeCcKd arrmapaTr [Jis peLleHusl IPaKTUKO-OPUEHTHUPOBAaHHbBIX
3a/1au, MHTePIIPEeTUPOBAaTh U OLIEHUBATh MOTyUeHHbIE Pe3YJ/IbTaThl.

OT/iMunTe/TbHOM 0COOEHHOCTBIO TIPOTPaMMbl SIBISIETCSI BK/IIOUEHHE B KYPC
CTepeOMeTpUM B Hayaje ero u3yuyeHus 3ajady, pellaeMbIX Ha YpPOBHe
WHTYUTUBHOTO TI03HaHUS, U OTpe/iesiéHHBIM 00pa3oM opraHv30BaHHast paboTa Ha,
HUMH, UYTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U IIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT MPOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDYET K
JabHENIIIeMY U3YUYEHUIO TTpeMeTa.

[MpeamnoureHue OTHAETCS HATJIAJHO-KOHCTPYKTUBHOMY METOAY OOyUeHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWs UMEIOT B CBOEM OCHOBe YYBCTBEHHOCTH IpeAMEeTHO-
NPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUThe IIPOCTPaHCTBEHHBIX TIPEeACTaB/Ie€HUU Y
yuyaluxcsi B Kypce CTepeoMeTpUM TIpPOBOJWTCS 3a CYET pelleHus 3a/au Ha
co3/laHMe  TIPOCTPAHCTBEHHBIX 00pa3oB ¥  3a7lay  Ha  OMepUpOoBaHUe
TIPOCTPAHCTBeHHBIMU OOpa3zamu. Co3fjaHue obpa3a MPOBOJUTCS C OIMOPOM Ha
HarJsiAHOCTh, a OreprvpoBaHWe 00pa3oM — B YCAOBUSX OTBJIeUEHHUS] OT
HarJIsiJHOCTH, MbICJIEHHOTO U3MEHEHHUS ero UCXOJAHOI0 COZleprKaHusl.

OcHoBHBIe cozepyKaTesibHble JIMHUU Kypca «['eometrpun» B 10-11 knaccax:
«MHororpaHHuku», «IIpsmMble U IVIOCKOCTH B IPOCTPAHCTBe», «Tesa BpalleHus»,
«BeKTopbl U KOOpAMHATHI B MIPOCTpaHCTBe». POpMUPOBaHKe JIOTHYeCKUX YMeHUU
pacrpeiensieTcsi He TOJAbKO MO COZepKaTelbHbIM JIMHUSIM, HO W IO TroJAaMm
o0yueHust Ha yPOBHe Cpe/iHero 0011jero 06pa3oBaHusl.

Copep>kaHuve o0Opa3oBaHMs, COOTBETCTBYIOIIlee TPeJMETHBIM pe3yJ/bTaTaM
ocBoeHHusi paboueil TporpamMMbl, pacrpefesiéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUDOBaHO TakuM o00pa3oM, 4YTOObl OB/ajieHue TreoMeTpuuyeCKUMU
MOHATUSIMA Y HaBBIKAMM OCYILeCTBIISVIOCH TTOC/Iej0BaTeIbHO U MOCTYIATe/bHO, C
co6rofieHreM TPUHIUIIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUS BK/THOUA/IHCH B
OO0IIyI0 CUCTeMy reoMeTpHMUeCKUX TMpe/CTaB/eHuH 00yJaroIuxcsi, pacivpsisi U
yriay6sis eé, oOpa3ysi IpOUHble MHOYKECTBEHHBIE CBSI3MU.



MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha n3yuenue reometpun otBoauTcA 2 yaca B Hegiemto B 10 kyacce (68 uacos
B ros) u 1 yac B Hepemo B 11 kmacce (34 uaca B rojt), BCero 3a /iBa rojila 00yueHust
- 102 yuebHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBeE

OcCHOBHBIE  TIOHATUSL ~ CTepeoMeTpuu. Touka, TipsMasi, ILJIOCKOCT,
npocTpaHcTBO. [loHATHEe 006 akKCHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AaKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHoOe pacriosiokeHue TMPsIMbIX B MPOCTPAHCTBE: IepeceKaroluecs,
rnapasuiesibHble W CKpeljuBaroluecs TIipsMble. llapamiensHOCTe NOPSAMBIX U
IUIOCKOCTeM B MPOCTPaHCTBE: TMapasiie/lbHble TpsMble B  MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MPSMBIX; IMapasijie/lbHOCTh TPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMHK; YrOJ MeXKAy TIPpAMBIMU B TPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: TrapasijiejibHble IIJIOCKOCTH; CBOMCTBA
napajyieflbHbIX —TIIOCKOCTel. [IpocTeiillivie TpOCTpaHCTBeHHble (UTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasisiesienuriesi; MoCTpOeHre CeUeHUH.

[TeprieHAVKYISIPHOCTh NPSIMOM U TVIOCKOCTU: TIePHeHAUKYJISIpHbIe TIpsIMble B
TPOCTPAHCTBe, IMIpsiMble Mapasijle/ibHble Y IepreHAUuKYJ/IspHble K IIJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TIepIIeHJUKYJ/IIPHOW TUVIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
MJIOCKOCTBIO;  ABYTPAaHHBIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp U HAK/IOHHbIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTH, PacCTOSTHUE
OT TIpIMOM [0  TUJIOCKOCTH,  TIpOeKUUsi  (Qurypel Ha  IJIOCKOCTb.
[leprieHAWKY/NSPHOCTh  TJIOCKOCTEM: TPU3HAK  TePHeHJUKYJSPHOCTA  [IBYX
r0ckocTel. TeopeMa 0 TPEX neprieHAUKYJ/Ispax.

MHororpaHHuUKH

[ToHsaTrie MHOrOrpaHHUKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBIIYK/IbIe
VI HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MbI; MpsMasi U HaK/JIOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiejienvne/; U ero CBoMcTBa. [lupamuja: n-yronpbHasg nupamujia, TpaHdA U
OCHOBaHHe MUpaMu/ibl; O0KOBasi 1 T0JIHasi TTIOBEPXHOCTh TTMPAMU/IbI; TpaBU/IbHAS U
yCceuéHHass mNMpaMuja. OJJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPaHHUKU: TIOHATHUE IPaBUJIBHOIO MHOIOrpaHHHWKA; TpaBU/bHasg Mpu3Ma U
NpaBWIbHAsl THMpaMW/la; NpaBW/IbHAs TpPeyroyibHasi TNMUpaMUAa W TPAaBUJIbHBIN
TeTpasap; Ky0. IlpeacraBieHWe O TIpaBWIbHBIX MHOTOTPAaHHUKAX: OKTap,
fofekasap v ukocasap. CeueHus MPU3Mbl U TTMPaAMU/IbI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEbHO TOYKH, TPSIMOM,
IUVIOCKOCTU.  DJIeMEHTbl CAMMETPUU B  [UMpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOTOIDAHHUKAX.



BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JAuWaroHaiuv, YrJIblL
[Tnomjagpr OOKOBOM TTOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWM TIOBEDXHOCTA TIPSIMON TMPU3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW TMHUPaMU/[IBI,
TeopemMa O TIUIOIAAu YyCeuéHHOW mupamuibl. [loHaTtne 06 o6béme. OOBEM
MTUPaMU/IbI, TIPU3MBIL.

[Tomobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXy IUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 K/IACC

Tena BpalueHus

LunmHpruecKast TIOBEPXHOCTD, obpa3ytoriye L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[UMMHAD: OCHOBaHUSA W
OOKOBasi TIOBEPXHOCTb, oOOpa3syiomjas ¥ OCb; ILIOMagb OOKOBOM U TIOTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroiye KOHUYeCKOW MMOBEPXHOCTH, OCh U
BepIllMHA KOHUYeCKOU MOBepXHOCTU. KoHyC: OCHOBaHMe 1 BepIlHa, 00pa3yrolias
W OCb; TIUIOI[Ab OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIM KOHYC:
obpasyroliye 1 BbICOTa; OCHOBaHUS M OOKOBasi [TOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JUaMeTp; IUIOMIA/b TTOBEPXHOCTU CQephl.
B3auMHoe pacriosioykeHue cdepbl U MJIOCKOCTH; KacaTebHast TVIOCKOCTh K cdepe;
rouab chepsbl.

V306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LIWIMH/APA U KOHYCa.

KomOWHali Tel  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCAaHHBIA OKomo cdephl; cdepa, BrUCaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[Tonsitne 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 06 06bEMe
NPSIMOYTO/IBHOTO Tlapasuiesienunesa U ciaeacteuss u3 Heé. OObEM LIMIMH[PA,
KoHyca. O6bEM I1apa v rioujazib chepsl.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOMIAAsIMU
TTOBEPXHOCTeH, 00hEMaMU TTOI00HBIX TeJl.

Ceuennss TwIMHApa (Tapaiie/lbHO W TIEPIIeHAMKYJISPHO OCH), CEeUeHHs
KOHyca (mapasisie/lbHOe OCHOBaHMIO M TIPOXOJsiiiee uepe3 BepIIMHY), CeUYeHHst
1Iapa.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BekTop Ha my1ockocTy 1 B rpocTpaHcTBe. CI0)KeHHe U BBIUWTaHKEe BEKTOPOB.
YMHOKeHHe BeKTopa Ha uuc/io. Pa3noykeHHe BeKTOpa 1Mo TPEM HeKOMITJIaHapHBIM
BeKTOpaM. [IpaBWio Tmapasjiefienuriefia. PelleHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/  JeWCTBUM C BeKTopamu. [IpsiMoyrosibHasi —cHcTema



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3amauv B
KOOpAWHAaTax. YTOJ Mexay Bekropamu. CKasssipHOe TIpOM3Be[eHHe BEeKTOPOB.
BblunciieHre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP pelLleHrr FeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINUHOCTHBIE pe3ynbTaTbl OCBOEHUsI TIporpaMMbl yueOHOTO mMpegMeTa
«MaremMaTrka» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOpMHUPOBAHHOCTHIO TPaXKAAHCKOM TTO3UL[MKM 00yUarolerocsi Kak akTUBHOTO
W OTBETCTBEHHOIO UjieHa pPOCCHHCKOTo o0OIrecTBa, Iipe/iCTaBieHMEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/UUHbIX CTPYKTYp, SIBJIEHUH,
TpoLleiyP TPa)KJaHCKOTOo o0IectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3aMMO/|eMCTBOBaTh C COLMAJbHBIMUA MWHCTUTYTaMU B COOTBETCTBUU C UX
(QYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTHUyecKoe BOCIIUTAHME:

c(hopMHUPOBaHHOCTbIO POCCUMCKOM IPaXkAaHCKOM WJIEHTUUHOCTH, YBa)KEHUS K
TIPOLLJIOMY M HaCTOSIIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOLLIEHHEeM K
JIOCTHYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
K HWCIOMb30BaHUI0 3TUX [OCTW)KEHUN B APYTUX HayKax, TeXHOJIOTUsiX, cdepax
5KOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HAaHUEM Iy XOBHBIX L[eHHOCTeu POCCHUMCKOTO Hapo/a;
chOpMUPOBAHHOCTBID ~ HPAaBCTBEHHOT'O  CO3HAHWUS, STUUYECKOTO TIOBeJieHuUs,
CBA3aHHOTO C TPaKTUYeCKUM TIPUMEHEHUEM [JOCTHIKEHUW HAayKU U [esiTe/TbHOCTBIO
yUEHOT0; 0CO3HaHWEM JINYHOTO BKJIaZia B IOCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTUecKoe BOCIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEeM K MHUDPY, BK/IOUas 3CTETUKY MaTeMaTU4eCcKHhX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelLleHnH, pacCyXJeHUl;
BOCIIPMMMUYMBOCTBIO K MaTeMaTUYeCKUM acrieKTam Pa3/IMYHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMEHUs] TIDUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 37J0pOBOro M 6e3ormacHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, COasaHCUPOBaHHBIA PeXXUM 3aHITUN U

OT[AbIX4, perysipHas (1)H31/II-IECKHFI aKTI/IBHOCTb) 5 (bI/IBI/II-IECKOI"O
COBEpPIIIEeHCTBOBAHNA, npu 3dHATUAX Cl'[OpTI/IBHO-OBAOPOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKEeHUsIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBEHHbIe >KU3HEHHbIE TI/IaHbI;



TrOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo00bpa30oBaHUI0 Ha TPOTSDKEHWH BCel >KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/lau MaTeMaTHUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSTHUS
CoLIMabHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYeCcKuX mpobsem;
OpHeHTalleld Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Jid pellleHus 3a/au B
obmacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KalOLLler Cpe/bl.

IleHHOCTH HAyYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTEI0 MHPOBO33pEHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTH [jIsl PA3BUTHSA I[UBU/IM3AI[MM; OBJIaZICHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUSI MUPA;
TOTOBHOCTBIO OCYIIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeTbHOCTh
WHAWBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTamnpeaMeTHble pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/ibHbIMU  OeliCmeUsiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposgaHue 6a308bIX KOSHUMUBHbIX npoyeccos obyuaiowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcawoujeeo  Mupd;  npuMeHeHue  /102UYecKUux,
uccnedosamenbCKUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue AeiCTBHS:

e BBIAB/IATH M XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKH MaTeMaTHUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHAMH; (HOpMY/IMPOBaTh
oripefieJieHUs]  TIOHATWUM; yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/accupUKaI[K, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KpPUTepuu
TIPOBO/IUMOT'0 aHa/TH3a;

e BOCIIpUHUMATh, (OpPMy/IMpOBaTh W  TIPeoOpa30BbIBaTh  CY>KIEHUS:
yTBepAUTe/IbHbIE W OTpHUIlaTe/bHble, eJIWHWYHbIE, YaCTHble U O0OIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUUeCKHWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
npoTUBOpeunss B (akTax, [aHHBIX, HAOJIOZEHUAX U YTBEP)KIEHUSX;



npejjlaraTb ~ KPUTepUH i1 BBISBIEHWsS  3aKOHOMEDHOCTEM U
TPOTHUBOPEYNH;

e JefaTb BBIBOJBI C WCIOb30BAaHHUEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNUH, YMO3aK/TFOUeHHH 110 aHa/IOTHY;

e TIPOBOJUTH CaMOCTOSITE/TbHO JoKa3aTe/lbCTBa  MaTeMaTUUeCKUX
yTBepKAeHui (TipsiMble W OT MPOTUBHOI0), BHICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEpPBI; OOOCHOBBLIBATH COOCTBEHHBIE
CYKIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aJaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee MOAXOASAIIUNA C YUETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncoie/joBaTe/IbCKHe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCH], (PUKCUPYIOIKMEe TIPOTHUBOpeUMe, Mpo0seMy,
yCTaHaB/WBaTh HMCKOMOe H  JaHHOe, (OpPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO TIO3UIINI0, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJTEHO CTUTAaHUPOBAHHBIN 9KCTIEPUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTel MaTeMaTUuecKoro
00BeKTa, SIB/IEHHS, TIPOIIECCA, BBLIABJEHUIO 3aBUCHUMOCTEH  MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (opMy/IMpPOBaTh 00006IIeHNUs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIPOBeJEHHOT0 HaOJIO/IeHNs, MCC/Ie[JOBaHUs, OLleHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUIA;

e TIPOTHO3WPOBATh BO3MOJKHOE PAa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O €T0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

e BBIABJATL AebHUIUTHl WHGMOOPMAI[UH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOIIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh WHGOPMALIMIO W3  HCTOUHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
Pa3IMUHBIX BHUZIOB U (hOPM IIpe/[CTaB/IeHNSI;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTaB/IATh €€ B pa3/IMUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAaHHBIM KPUTEPHSIM.

2)  YHueepcanbHble = KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 0OYUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU OOI1leHusI; SICHO, TOUYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3DeHHsI B YCTHBIX W MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 10
XOZly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCKHI MO CYII[eCTBY 00CY»K/1aeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UM, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHHUKOB JAuasora, oOHapy>KWBaTh pa3/iMuve U CXOZACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATh  pe3y/bTaTbl  pelleHus  3aJaud,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CAMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYeCcTBO:

3)

NMOHUMAaTb W WCIOMb30BaTh  [peUMYyIecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOK pabOThI MPH pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JIeITeJIbHOCTH, TIJITAHUPOBATh OPTraHMU3aIMi0 COBMECTHOMN
paboThI, pacripeiesiiTb BUAbI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIECC
1 pe3ysbTar paboThl; 000011jaTh MHEHUS HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYpPMbI» W WHBIE); BBIMIOJIHATE CBOK YaCTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OlLIeHMBaTh KaueCTBO CBOEro BKJaZa B OOIWI TMPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaBJISATH I/1aH, aITOPUTM PeIlleHus 3aJjauu, BbIOMpaTh CI1ocob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ YUETOM HOBOM
vH(opMaruu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMU T[O3HaBaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepLIAaeMbIX JeMCTBUMA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJbTaToB;
BlajeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJ Tpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpble MOTYT BO3HUKHYTh TIDU peLleHU!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITelbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNILCTB, JAHHBIX, HAlIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OIL[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYMHBI [JOCTWKEHUS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/lbHOCTH,
HaXO/IUThb OIIMOKY, aBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBI CTePEOMETPUM U CJIe[ICTBUS M3 HUX TPU pelleHUU
reoMeTpUYecKrx 3ajadu.

OrneprpoBaTh NOHITHUSIMU: MApa/IIeIbHOCTh U NEePHEHAUKY/ISPHOCTD MPSMbIX
Y TUTOCKOCTEH.

KnaccuduimpoBath B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTEeM B
TIPOCTPaHCTBE.

OneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJi, TPaHW JBYTPAHHOrO YTIJia,
pebpo ABYrpaHHOTO yTJjia; TUHEWHBIM yTro/ ABYTPAHHOTO YIJIa; I'pajyCHas Mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh TOHSATUSIMA: MHOTOIDAHHMK, BBIMYK/IbIA W HEBBITYKJIbIU
MHOT'OTPaHHUK, 3/7IeMEHTbl MHOTOIPaHHUMKA, NPABU/IbHbIM MHOTOTDaHHUK.

Pacno3HaBaTb OCHOBHBIE BH/bl MHOTOIDAaHHUKOB (MMpamuza; IIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccudpuipoBaTh ~ MHOTOTPAaHHUWKHM,  BbIOMpasi ~ OCHOBaHUsSI  AJis
K/1accupuKkalMd (BbINYK/Ible W HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPaBU/IbHbIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapasiie/enurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKYylllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIMIIBI IOCTPOEHUS CEUeHUM, UCII0/Ib3Ysl MeTO/], CJIefIOB.

CTpouTh CeueHWs MHOTOIPAaHHUKOB METO/JOM  CJie[JOB,  BBITIOHSTh
(BBIHOCHBIE) TIIOCKHE YepPTe)KW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKy, CHU3Y.

Periath 3alauM Ha HaXOXK/leHHe reoMeTPUUeCKUX BeTMUMH 10 obpasiam Wuiu
arOpUTMaM, TPUMEHsIS M3BECTHble aHA/JIMTUUECKHWe MeTO/bl TpU pelleHUU
CTaHJAPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIUMCJIEHWE PACCTOSTHUWA MEXAY [BYMSI
TOUKaMH, OT TOYKM [0 TIpSIMOM, OT TOYKHM [0 T[UJIOCKOCTH, MEeXIY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permath 3a7iauy Ha HaxoOyKZJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM Wix
arOpUTMaM, TNPUMEHSIS W3BECTHbIE aHA/JIMTUUECKHWe MEeTO/bl TpPU pelLleHUU
CTaHAAPTHBIX MaTeMaTUUeCKuMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpEIUBAOLMMUCA MPAMbIMUA, MeXJy TMNpPSIMOA U TIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMBI M T/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C T[pyvMeHeHueM (OpMyJ/; BBIYMC/IATE COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUAMM: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (UTYDBI.

W3BnekaTh, TMpeobpa3oBbiBaTb M UHTEPIPETHPOBaTh MHQPOPMALMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, rnpezCcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATL reomeTpuyeckue (HakTbl [Ji pelleHHds CTepeoMeTpUYeCKUX
3a/,a4, MpeAroarawluxX HeCKOJIBKO 1IaroB pelleHts, ec/id yCI0BUsl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  TpOCTellllMe TIpOrpaMMHbIe  CpeACTBa W 3JIeKTPOHHO-
KOMMYHUKAaLMOHHbIE CUCTEMBI [IPU PelLleHnH CTepeoMeTPpUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TNpUpoje U
)KWU3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPUH B UCKYCCTBe.

[IpuMeHATh TOy4YeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JW3MPOBaThb peasbHbIe
CUTyalluM W TPHMMEHSITb W3yueHHble TOHATUS B IMIpoLlecce TIIOMCKa pelleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW mpobseMbl, MOJe/NMpOBaTh peasbHble
CUTyallUM Ha sA3bIKE TEeOMETPUH, WCC/Ie[0BaTh I[IOCTPOEHHbIE MOZENU C
WCTI0/Tb30BaHNEM reOMeTpUUYeCKUX TIOHSITUM U TeopeM, arrapara ajire0pbl; peliath
IIpaKTUYeCKHe 3a/lauu, CBSI3aHHble C HAXO0KJeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OmneprpoBaTh TOHATHAMH: I[WIWH/pUUECKas TTOBEPXHOCTb, 00Opa3ylolue
L[UIUHADUYECKONW  TIOBEPXHOCTHM;  LIWIWHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3ymoiiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; chepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUHAP, KOHYC, cdepa U 111ap).

OOBACHATD CIIOCOOBI TIOJTyUEHHS TeJT BPaIl[eHHSl.

KnaccuguimpoBaTk B3aMHO€e pacrosioykeHue cepsl U IJI0CKOCTH.

OnepupoBath MOHSTHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; I11apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

BbuucasitTe  00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy .

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BIHUCAHHBIM B cdepy
OMUCAaHHBIA O0KO0JI0 cdepbl; cdepa, BMUCAaHHas B MHOTOTPAaHHUK WM Teso
BpalljeHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIY TLIOU[aAsIMU TIOBEPXHOCTeM U 0O0bEéMaMu
1OZI0OHBIX TeI.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInonHATh (BHIHOCHBIE) TIJIOCKHE YepTeXXKH U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
buryp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaThH U IpeoOpa3oBbiBaTh WHGOPMALMIO O
TIPOCTPAHCTBEHHBIX MeOMeTpPUUeCKUX (pUrypax, mpeCcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKaXx.

OnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  [IEMCTBUS  CIOKEHWs] BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 0ObSICHATb, KAKUMU CBONMCTBaMHU OHH 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO Tlapaslienenureza.

OrnepupoBaTh MOHATUSIMU: JeKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAThl BEKTOpa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKaafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CUCTeMe KOOp/HaT.

[TpumeHsITb TeoMeTpuueckue (akThl Jis pellleHuss CTepeoMeTpPUUecKuX
3a/]a4, MpeATIoararwiuX HeCKOJ/IbLKO 11ar0B PellieHUs, eC/id YCI0BUs MPUMeHeHUs
3a/laHbl B IBHOU (hopMe.

PemaTh mpocTeiiie reoMeTpuueckue 3aZlaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPZUHATHOTO MeTOZa.

Pemath 3afjaud Ha [0OKa3aTe/JbCTBO MaTeMaTHUeCKUX OTHOIIEHWH U
HaxXOoX/leHre TeOMeTPUUeCKHUX BeJIMUKH 110 06pasijaM Wiv aAropuTtMaM, TIpUMeHsIs
W3BECTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MPU PellieHWH CTepeoMeTPUUYeCcKrX 3aJau.

[TpuBOgUTE TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEePHOCTell B TIpUpojie U
YKWU3HM, pacrio3HaBaTh MPOSIB/IeHHe 3aKOHOB I'eOMeTpHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOLlecce TITOMCKA pelleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsiemMbl, MO/|e/IMPOBaTh  peasibHbIe
CUTyalluM Ha sA3bIKe TeOMeTpUH, WCC/Ie[oOBaTh IIOCTPOEHHbIE MOZeU C
WCTI0/Tb30BaHHEM TeOMeTPUUeCKUX TTOHITUM U TeOpeM, arirapaTa aareOpbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUEeM TeOMeTpPHUUeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KosinyecTBo yacoB J/IeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KontposibHbie | IIpakTHyeckue
n/n NMpOrpaMmsbl Bcero oOpa3oBaTe/bHBIE
paboThI paboThI
pecypcsl
bubmmoreka IIOK
1 B 1
BEACHAE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsiMble U IJIOCKOCTY B IIPOCTPaHCTBe. 12 1 Bbubmioreka IIOK
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 ITeprieH UKy /ISIPHOCTD MPSIMBIX U 1 Bubmioreka IIOK
TJIOCKOCTeNn https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
4 1 1
YTi1bl MeXY IPAMBIMU U IJIOCKOCTSAMU 0 hits:/m.edsoo.r/1c209e37
bubmmoreka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
bubsmoreka ITOK
. 1
6 OBbEMLI MHOTOraHHHKOR 9 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHus, paCCTOSAHUSA U YIJIbI 4 BuGmuorexa [JOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 K/TACC

KosimuecTBo uyacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m Kontponbuel | IIpakTHueckue
MpPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
e paboTbI paboThI
pecypchbl
bubmoreka [IOK
1 T 12
€718 BPAIEHITA https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
2 2 1
OOnémbt Ten > https://m.edsoo.ru/1c209e37
bubmoreka LIOK
3 BekTopbl ¥ KOOpAUHATHI B TIPOCTPAHCTBE 10 1 hitps://m.edsoo.w/1c209e37
4 [ToBTOpEHMe, 000011IeHNE, . 1 bubmuoreka IIOK
crCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 TTPOIT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KosinyecTBo yacos JJIEKTPOHHBIE
Jdata nudpoBbie
Nen/m | Tema ypoka Koutposbubie | [IpakTuuecku
Bcero u3yueHus | oOpa3zoBaTebHBIE
paboThI e paboTbI
pecypchl
OCHOBHBIE IOHATUS CTEPEOMETPHHU:
TOUKa, NpsiMasi, IJI0CKOCTb,
rpoctpaHcTBo. ITpaBuna
1 1300pa)KeHHst Ha PUCYHKaXx: 1 Bubmiorexa [IOK
p puCcy o https://m.edsoo.ru/aecc77cd
1300pa)keHus TIIIOCKOCTeH,
rapa’sijie/ibHbIX IPSMbIX (OTPe3KOB),
cepeJMHbI OTpe3Ka
[ToHsATHSA: TepecekaroLecs
2 TIIJIOCKOCTH, TNTepeceKarolyecs rnpsmasi 1 Bubmorexa [IOK
> TP . P https://m.edsoo.ru/2d8a9¢99
Y TUIOCKOCTD
ITonsATHSA: TepecekaroLecs
bubmoteka LIOK
3 IJIOCKOCTH, IepeceKarolyecs npsmas 1
https://m.edsoo.ru/db685e73
Y TUIOCKOCTD
3HaKOMCTBO C MHOTOI'DaHHUKaMH,

4 n300pa’keHrie MHOTOTPaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKAaX, Ha MPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yeprerxax
HauanbHble cBefieHNs 0 Kybe 1

5) nvpaMu/ie, UX pasBépTKU U MOJZie/ v 1 bubmotexa OK

DAMHAE, 1X pasBep AT https://m.edsoo.ru/b30dff38
CeueHust MHOIOI'DaHHUKOB
6 HauanbsHble cBefieHUs 0 KybOe 1 1 bubmiorteka LJOK



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/a63959ed

nupamMu/ie, X pa3BepPTKU U MOJIeJu.
CeueHusi MHOTOTPAaHHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHaTre 06 aKCHOMaTUYECKOM

7 MOCTPOEHUU CTePeOMETPUN: aKCUOMBI Bubmiotexa [IOK
P P DY https://m.edsoo.ru/0cc5c4fe
CTepeoMeTpHUH U C/Ie[ICTBUSI U3 HUX
[ToHsATHE 006 AKCHOMATHUECKOM
8 MOCTPOEHUU CTePEOMETPUN: aKCUOMBI Bubmotexa OK
P P DY https://m.edsoo.ru/239c8cb4
CTepeoMeTpHUU U C/Ie/ICTBUSI U3 HUX
[ToHsATHE 006 AKCHOMATHUECKOM
bubnmoreka LJOK
9 MOCTPOEHUHU CTePEOMETPUN: aKCUOMBI
https://m.edsoo.ru/65c6b106
CTepeOMeTPUU U CJIe/ICTBUSI U3 HUX
[MToHsATHE 006 aKCHOMAaTHUECKOM
bubmoreka LIOK
10 IIOCTPOEHUU CTEePEOMETPUM: aKCOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpPUU U CJIe[ICTBUSI U3 HUX
B3anMHoe pacriosiokeHue MpsiIMbIX B
1 [IPOCTPAHCTBe: IepeceKaroluecs, bubmiorteka LJOK
riapasuiesibHble U CKpelyUBaroLuecs https://m.edsoo.ru/1a2520£6
rpsiMble
[TapanienbHOCTB NPAMBIX U
TIJIOCKOCTEN B MPOCTPAHCTBeE:
12 rapa’sijiesibHble TIpsiMbie B Bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPaHCTBe; Mapasie/IbHOCTb TPEX
TMPSIMBIX
[TapanienbHOCT NPSIMBIX U
13 TJIOCKOCTeN B MPOCTPAHCTReE: bubmmoreka IIOK
[TapaniebHOCTh TIPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 YTl € COHarpaB/IeHHbIMU bubnuoreka LIOK



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

CTOpPOHaMH https://m.edsoo.ru/9f4071b9
15 Yron Mexay rnpssMbIMU B bubmoreka IIOK
TPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay rnpssMbIMU B bubmmoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasnnensHOCTB MIOCKOCTEN: bubmoteka LIOK
rapasuiesibHble II0OCKOCTU https://m.edsoo.ru/2e18{255
. . bubmoreka LIOK
18 CaoiicTBa napasie/bHbIX II/I0OCKOCTeU
https://m.edsoo.ru/e504d656
[pocTeiiiirie MPOCTPAaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTH: TeTpa3, Bubmiotexa OK
yp - TETPaD, https://m.edsoo.ru/4a28dc02
Ky0, Tapasiiesienue/
. bubmoreka LIOK
20 [TocTtpoeHnue ceuenun
P https://m.edsoo.ru/1d434d0f
. bubmmoreka LIOK
21 [TocTtpoeHnue ceuenunt nommorexa L
https://m.edsoo.ru/ec26fe5d
KonTtposnrHast pabora o Teme
Y "[IpssMble ¥ TIJIOCKOCTU B bubmoteka LIOK
rpocTpaHcTse. [lapaienbHOCTL https://m.edsoo.ru/9a0a9%e56
NIPSIMBIX U TIJIOCKOCTEeN"
[TeprieHAMKYISIPHOCTD MPSIMOM U
23 nngcxocfrn'};e P1)1eH WK 1131;1 HbIe Bubmorexa OK
- [HEPHERAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBE
24 IIpsimMbie napasienbHble U bubmiorteka LJOK
reprieHJUKYJ/IsipHbIe K MJI0OCKOCTH https://m.edsoo.ru/0ac11c95
75 [IpsimMble napasinesnbHble U bubmoteka LIOK
repIieHUKYJIsIpHbIe K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprnesuKy/IsIpHOCTH Bbubmoteka LIOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f

pr{MOfI " TIVIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3HaK neprnesuKyJIsIpHOCTH bubmoteka LIOK
MPsIMOM U TJIOCKOCTH https://m.edso00.ru/79165d15
)8 Teopema o TipsiMoi bubmoteka LIOK
NeprieHJMKy/ISIpPHOU IJIOCKOCTH https://m.edso0.ru/635c5087
79 Teopema o mpsimoit bubmoteka LIOK
NepreHuKYyIsIPHOU TJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o npsiMoi bubmioreka LJOK
TepreHAuKYISIPHOM TI/IOCKOCTU https://m.edsoo.ru/7d18834b
[TeprieHAUKYSIP U HAK/IOHHBIE:
31 anCTOHiI/IeyOT EO‘JKI/I 0 TJIOCKOCTH Bubmorexa [IOK
p 5 ’ https://m.edsoo.ru/33c477d3
pacCcTosiHUe OT IIPSIMOM /10 TIJIOCKOCTH
[TeprieHAWKYSID U HAK/IOHHBIE:
32 anCTOHiI/IeyOT EO‘JKI/I 0 TIJIOCKOCTH Bubmorexa IOK
p 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM 10 TJIOCKOCTH
[TeprieHaUKYSID ¥ HAKIOHHBIE:
33 acI)CTOHfII/IeYOT EO‘—IKI/I 0 TJIOCKOCTH Bubmorexa IOK
p 6 ’ https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT NPSIMOM 10 TVIOCKOCTH
[TeprieHaUKySID ¥ HAK/IOHHBIE:
34 a(EZTOHiI/IeyOT EOI—IKI/I 0 TJIOCKOCTH Bubmorexa OK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCTosiHUE OT MPSIMOM /10 TIJIOCKOCTH
35 YT71bl B IPOCTPaHCTBE: YIOJl MEXAY bubmioreka LJOK
TIPSIMOM M TVIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpaHHbIN yro, TUHEHHBIN yTro/ bubnuoreka IIOK
JBYTPAHHOIO yrJa https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIl yroJi, JTMHENHbIA yroJ bubmoTeka LIOK

JByTPaHHOrO yrja

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
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https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/7d18834b

[NeprieHAUKYASPHOCTH MJIOCKOCTEH:

38 IPU3HAaK epIieHAUKY/IIPHOCTU IBYX Bubmmorexa [JOK
p UD AMKYTIAD ABY https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTeH
[TeprieHIUKYIAPHOCTD TVIOCKOCTEH:
39 I II/I)E;HaIft Heynelli UKYISIPHOCTHU IBYX Bubmorexa LIOK
p Up AHMKYTIAD ABY https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTeHn
[TeprieHIUKYIAPHOCTDL TVIOCKOCTEU:
40 I IE3HaI'(q neynelI; UKYJIIPHOCTHU IBVX Bubmiorexa LIOK
p Up Ky TIAD ABY https://m.edsoo.ru/ba75dc57
IJIOCKOCTe!
41 Teopema 0 Tpéx HeprieHAUKYIIpax Bubmiorexa HOK
p p p AMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpéX TeprieHaAUKYasIpax Bu6miorexa IOK
p p p AMKYJIAD https://m.edsoo.ru/52188a7d
43 Teopema 0 TpéX IeprieHauKYasIpax Bubmmorexa [JOK
p PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHast paboTa 1o Temam
44 "[lepnieHVKYJIIPHOCTb PSMBIX U bubnuoreka IIOK
nockocTeil" 1 " YTbl MeXay https://m.edsoo.ru/5b971ef3
TPSIMBIMU U TJIOCKOCTAMUA"
[ToHsiTe MHOTOrpaHHUKA, OCHOBHbIE
3/1eMeHTbl MHOTOT'PaHHUKA,
45 BBITIYKJ/IbIe U HEBLITYK/IbIE Bubmiorexa HOK
y y .. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; Pa3BEPTKa
MHOT'OTpaHHUKA
[Ipu3ma: n-yronbHasi ipu3Ma; rpaHu v
46 OCHOBAaHUS TIPU3MBbI; MIpsiMasi U bubmoreka IIOK

HAKJ/JIOHHAA MMPU3MBbI; OokoBas u
IMOJ/IHAaA MOBEPXHOCTD ITPHU3MBIL

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/ba75dc57
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[Maparnenemnurne[, MPSIMOYTOJbHbBIH

bubnuoreka IIOK

47 rapasuiesieniure] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tnpamuyja: n-yrosipHasi mMpaMu/a,
I'PaHU U OCHOBaHUe NUPaMU/bl;
48 60KOBasi 1 TI0/THast TOBEPXHOCTh Bubmiorexa [JOK
B https://m.edsoo.ru/fbl1cd0a5
NYMpaMu/ibl; IIpaBUIbHAs U yCeUéHHas
nvpamuja
IIpaBUIbHBIE MHOTOTPaHHUKMU:
TIOHSATYE TIPaBUIbHOTO

49 MHOI'OTpaHHUKA; MIpaBU/IbHAsA IIpU3Ma bubmoTeka LIOK
Y MpaBUJIbHAas NUpaMujia; paBUIbHasA https://m.edsoo.ru/074c8865
TpeyroJibHas upamuza u
TNIpaBU/ILHBIN TeTpasip; Ky0
[IpencraBienue o NpaBUIBHBIX

50 MHOI'OIPaHHUKaxX: OKTas/p, Bubmuorexa [JOK

https://m.edsoo.ru/a0fdd5bf
Jl0ZleKaszip ¥ UKOCas/p.
CuMmeTpus B IIPOCTPAHCTBe:
CUMMeTpPHSI OTHOCUTE/IBHO TOYKH,

51 NIPSIMOU, TUIOCKOCTU. DJIeMEeHTbI bubmoteka LIOK
CHUMMeTpUH B MMpaMU/ax, https://m.edsoo.ru/b9e777d9
rapasuiesienumezax, paBUIbHbIX
MHOI'OI'PaHHUKax
Beruncienue 3/1eMeHTOB

52 MHOTOTPaHHHKOB: pébpa, AuaroHam, Bubmiorexa IOK

https://m.edsoo.ru/6cdbecef
YIJIbL
53 [Tnoirab 60KOBOM TTOBEPXHOCTH U bubmoteka LIOK

TTOJTHOW TTOBEPXHOCTH TPSIMOM
NIPY3MBI, I710111aJlb OCHOBaHUM,
TeopeMa 0 H0KOBO# MMOBEPXHOCTU

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/37d84157
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https://m.edsoo.ru/fb1cd0a5
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MPSIMOM TIPU3MBI

[Tnowags 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTH NPaBUJIbHOU NMUPaMU/IbI,

bubmoreka IIOK

54
TeopeMa O TIoIa i GOKOBOM https://m.edsoo.ru/5603e30b
TIOBEPXHOCTH YCeUEHHOW NMUpPaMU/IbI
55 KonrposnbHas paboTta 1o Teme bubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95£f5c04
bubmoreka LIOK
56 ITo e 06 00béme
T beM https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
- ,
> ObEM mHpamie! https://m.eds00.ny/235171b3
, Bbubmoteka LIOK
>8 Obbém mpamn et https://m.edsoo.ru/f47dfefd
, bubnuoreka LIOK
>9 O6bem mupamnze! https://m.edsoo.ru/79¢10312
) bubmioreka LJOK
60 O6bém mupaminze! https://m.edsoo.ru/2faadc3f
61 OO6BEM MPU3MBI Brb/morexa OK
https://m.edso0.ru/79853608
bubmoreka LIOK
’ ;
6 Obmém mpr3vet https://m.edsoo.ru/1e053890
, bubmoteka LIOK
63 ObEM mpi3MEl https://m.edso0.ny/482d351
64 KoHntposbHast paboTa 1o Teme bubmoteka LIOK
"O6BEMBI MHOTOTPAaHHUKOB'" https://m.edsoo.ru/28a6573c
[ToBTOpEHUE, 060061TIEHNE
. bubmoreka LIOK
65 cucreMaru3anus 3HaHu. [Toctpoenue

CeueHUi B MHOT'OrpaHHUKE

https://m.edsoo.ru/098bedad
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66

[ToBTOpeHMe, 060011jeH1e
CHCTeMaTH3aLUs 3HaHUH.
BbIuriciieHre pacCTOSTHUN: MEX/Y
JBYMSI TOUKaMH, OT TOUKH J10 TIPSIMOH,
OT TOUKH /10 TUIOCKOCTH, MEXIY
CKPEIIUBAL[UMUCS TPSIMbIMU

bubmioreka LJOK
https://m.edsoo.ru/f7792ba9

67

O06o006111eHre ¥ cUCTeMaTH3al[Hs
3HaHUU

bubmoreka IIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEHue, 06001eHNe
CHUCTEMATHU3aLUsI 3HAHUH.
Breruncienue yriios: mexay
CKPEIMBAIOLUMUCS TIPIMBIMH,
My TIPSIMOM U TIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXY
TJIOCKOCTSIMH

bubmmoreka IIOK
https://m.edsoo.ru/56765e8b

OBUIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68
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https://m.edsoo.ru/56765e8b

11 K/TACC

KonuuecTBo yacos JJIeKTPOHHbIE
No Jdata nudpoBbIe
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
Cdepa u 11ap: 1{eHTpP, pauyc,

1 rameTp; 110 b [TIOBePXHOCTH 1 Bubmotexa IOK
A P i P https://m.edsoo.ru/0341bc2b
cdepsl
B3aumHoe pacriosnioxxeHue cepbl U

bubmoteka LJOK
2 IIJIOCKOCTHU, KacaTe/bHasl IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; miomags cdepbl

3 M306pakeHue cdepsl, mapa Ha 1 bubmiorteka LJOK
iockoctu. CedeHus 1mapa https://m.edsoo.ru/bc15£7f2
LynuHpUueckKas IOBEPXHOCTb,

4 obpa3ytoliye 1UINHAPUUeCKON 1 bubnuoreka IIOK
TIOBEPXHOCTH, OCh LIWJIUHIPUUYECKOM https://m.edso0.ru/6054b8c1
TIOBEPXHOCTH
LunuHAp: ocHOBaHUS U OOKOBast

5 TIOBEPXHOCTh, 00pa3ytoiiiasi U 0Ch; 1 bubmoreka IIOK
TI0ITIaIb OOKOBOM M MTOTHOM https://m.edsoo.ru/188f6216
TIOBEPXHOCTH
V300pakeHue 1[UIMHAPA Ha
r0ckocTu. Pa3BépTka LUIMHApa.

6 CeueHust LIUIVH, pa (I'IJILE)CKOC'I/:“LII;)I-O 1 Bubmiorexa [JOK

I . AP ’ https://m.edsoo.ru/016e25eb
Trapasiie/ikHOW Ui
TIepIIeHJUKYISIPHOM OCH LIWJTUH/IPA)
7 KoHnueckas roBepxHOCTb, 1 bubmoTeka LIOK



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/0341bc2b

obpa3sytolie KOHUUeCKou
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHHE M BepPIIWHA,

bubmmoreka IIOK

8 obpasytoliast ¥ 0Ch; TUIOLA/[b
pasyrom bs TUIOMAA https://m.edso0.ru/897dd3b2
OOKOBO¥ U MOJTHOM TIOBEPXHOCTH
Y ceuéHHBIM KOHYC: 00pa3yroliye 1
9 BBICOTA; OCHOBaI-}III/IH u gOKZBaH; Bubmiotexa IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
M300pakeHre KOHycCa Ha
riockoctu. Pa3BépTka KoHyca.

10 CeueHust KOHyca (TVIOCKOCTBIO, bubmmoreka LIOK
Trapasuie/;ibHOM OCHOBAaHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTHBIO, TIPOXOZsiieii yepes
BepILNHY)

1 KombuHarms Tes BpaltieHust U bubmmoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OTHMCaHHBIM 0KOJIO

1o ctepsl; chepa, BMcaHHas B bubnuoreka LIOK
MHOTOI'paHHUK WU B TeJ0 https://m.edsoo.ru/0b136158
BpallleHust

13 [TonsiTve 06 06bémMe. OCHOBHBIE bubnuoreka LIOK
CBOMCTBa 0OBEMOB TeJl https://m.edso0.ru/26a03fb7

bubmiorteka LJOK

14 O06BéM LMIUHApPa, KOHYCa

5 AP Y https://m.edsoo.ru/5513d87b
bubmioreka LJOK

15 OO6mBéM 1m1apa u Tiomazb chepbl

P Az chep https://m.edsoo.ru/d189bde2

16 [TomoOHbIe Tela B MPOCTPAHCTRE. bubmoteka LIOK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/c94ba09b

COOTHOIIIEHUST MEeXKAY TIOIIAIMH
TIOBEPXHOCTEH, 00BEMaMU
MOI00HBIX T

https://m.edsoo.ru/810cf1leb

17 KoHTposibHast paboTa 1o TeMam bubmoTeka LIOK
"Tena Bpamenus" u "O6bembI Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTU U B bubmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrioXkeHre U BbIUUTaHVE BEKTOPOB Bubmorexa [IOK
P https://m.eds0o.ru/23f4£089
20 YMHOXeHHe BeKTOpa Ha YUCII0 Bubmorexa LIOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTOpa 1o Tpém
21 HeKOMIIJIJaHapHbIM BEKTOpaM Bubmorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBusio napasnienenuriesa
Perenue 3as1au, CBsI3aHHBIX C
22 TpUMEeHEeHHeM TMPaBUI [eMCTBUMN C Bubmorexa [IOK
P pasuiA https://m.eds00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 I I/Ip'[éLHEHI/II/I FEOM@"E UYeCKUX A Bubmorexa [IOK
pup P https://m.edsoo.ru/d3alfe30
3az1au
[IpsimoyrosibHas cucreMa
24 KOODP/JUHAT B TIPOCTPAHCTRBE. bubnuoreka LIOK
Koopaunatsl BekTopa. IIpocrenime https://m.edsoo.ru/48db7058
3a/lauv B KOOpJWHATax
75 Yron Mexay BeKTOpaMu. bubmioreka LJOK
CkasnsipHOe TIpou3Be/ieHre BEKTOPOB https://m.edsoo.ru/725effc4
%6 Briuriciienune yriioB Mexay bubmoreka IIOK

MpAMBIMH U TIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb

KonTtponbHast pabora 1o teme

27 "BeKTopbl ¥ KOOPAUHATHEI B 1 bubmotexa LIOK
P " PA https://m.edsoo.ru/77¢22fc5
IIPOCTPAHCTBe
[ToBTOpeHue, 06001IeHE U
)8 cucTeMaru3anys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢durypsl, akThbl, TEOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMEeTPUU
[ToBTOpeHue, 06001IeHE U
79 cucTemarysanys 3HaHu. OCHOBHbIE 1 bubmoteka LIOK
¢burypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
MJIaHUMeTpUM
[ToBTOpeHue, 06001IIeHE U
30 CcHCTeMaTH3allysl 3HaHUM. 3a/1auu 1 bubmoreka LIOK
IJIAHUMETPUU U METO/bI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEHME, 0600IIEHE U
31 cUCTeMaTr3alus 3HaHUU. 3aZ,aun 1 bubmmoreka LIOK
IJIAHUMETPUU U METObI KX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHMe, 0600IIEHNE U
37 cucreMarr3anus 3HaHUU. OCHOBHbIE 1 bubnmoreka LIOK
¢burypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuu
bubmoteka LIOK
33 WToroBasi KOHTpO/IbHAsI paboTa 1 nommorexa I
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHME, 0600IIEHE U 1 bubmmoreka LIOK
CHCTeMaTH3al[ysl 3HaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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I[TPOI'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJ/ILHOI'O
ITPOIIECCA
OBSI3ATE/ILHBIE YYEBHBIE MATEPUAJIBI JI/I1 YYAEHUKA

MaremaTuKa: anrebpa ¥ Hadyajia MaTeMaTUYeCKOro aHasiiu3a, reoMeTpHsl.
I'eomeTpus, 10-11 knaccel/ Atanacsd JI.C., bytysos B.®., Kagomues C.b. u fp.,

Ax1moHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHre»

METOINYECKHWUE MATEPUAJIBI AJId YUUTEJIA

ION®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
NHTEPHET

https://edsoo.ru/
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