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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMMa yde6HOro Kypca «I'eomeTpusi» 0a30BOTO YPOBHS /s
obyuarormuxcss 10 —11 xmaccoB pa3paboTaHa Ha ocHoBe ®ezmepanbHOTO
roCcyZlapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHZapTa CcpeiHero obilero oopa3oBaHUs,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TMpeAbAB/ISIEMBIX K
MaTeMaTHuecKoMy 00pa3oBaHHIO, W TpaJuluii poccuiickoro o6pa3oBaHus.
Peanmm3atiusi mporpamMmbl obecrieurBaeT OBJIaJieHHe K/IFOUeBLIMU KOMITETEHIUSIMH,
COCTaB/ISIFOIIMMM OCHOBY /Il CAMOPA3BUTHSI W HeIpepbIBHOTO 00pa3oBaHUs,
1[€/IOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeJbHOTO pa3BUTHS
JTIMYHOCTH 00YYaroLuXCsl.

OE/IN N3YUYEHNA YYEBHOI'O KYPCA

BakHocTh yueOHOTO Kypca TreOMeTPUM Ha YPOBHe cpefHero o0iiero
obOpa3oBaHMs 00yC/OB/IeHAa TIPAKTHUUECKOW 3HAUMMOCTBIO MeTallpe/[MEeTHBIX M|
TIpeIMETHBIX Pe3y/JbTaTOB O00yueHWs TeOMeTpUM B HarpaB/ieHWH JIMYHOCTHOTO
pa3BUTUsA 00ydvaromuxcs, (opMyUpoBaHus (YHKIIMOHA/JILHOW MaTeMaTHUeCKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX y4eOHbIX JUCHUILIHH. Pa3BuTre y oOydarommxcs
TIPaBWIBHBIX TIPE/[CTAaBEHUA O CYIITHOCTH W TPOUCXOKIEHUU T'eOMeTPUUeCKUX
abCTpakiuii, COOTHOIIIEHWM peasbHOTO U W/easbHOr0, XapakTepe OTpakKeHUs
MaTeMaTU4eCKOU HayKOW SIBJIeHUM U TIPOLIeCCOB peajbHOr0 MHpa, MecTe
reOMeTpPUH B CUCTeMe HayK M POJI MaTeMaTHUYeCKOTO MO/e/TUPOBaHUS B HAYYHOM
TI03HAHWM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33pEHUS
yUalmxcsi, a TakKe KauyecTB MBbIIUIeHHs], HeOOXOJUMBIX MJid afanTalid B
coBpeMeHHOM 00I11iecTBe.

T'eomeTpust siB/iseTCS OJHUM K3 0a30BBIX TPEAMETOB Ha YPOBHE CPeJHEro
obmero o6pa3oBaHMWs, TaK KakK obecrieurBaeT BO3MOKHOCTb H3yUeHHs Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO!H HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.

Jlornueckoe MbIlyieHWe, (HOpPMUpyeMOe TpH H3yYeHUHd OOyuaroIuMUCs
TIOHATHUMHBIX OCHOB T€OMETPUN U TIOCTPOEHUH LIeTTIOUKU JIOTUUECKUX YTBEPXKIeHUN
B XO/le pellleHUs] reOMeTPUUeCKWX 3a/lau, yMeHHe BbIJIBUTaTb W OIPOBEpraTh
TUIOTE3bI HETMOCPeJCTBEHHO HCTIONB3YIOTCS TIPU PellleHWH 3aflau eCcTeCTBeHHO-
HAYYHOTO [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHre OpHUEeHTHPOBAThCS B TIPOCTPAHCTBE WUIPAET CYIIeCTBEHHYIO POJib BO
BCcex 00/acTsaX feATeNbHOCTH uesioBeka. OpueHTal[si uejiloBeKa BO BPEMEHU H
MIPOCTPAHCTBE — HeOoOXOAWMOe YC/IOBHE ero COLMaJbHOro ObITHs, (opma
OTPaKEHHsI OKPY>KalOI[er0 MUpPA, YC/JIOBUE YCIIEIIHOTO TO3HAHUA W AKTUBHOTO
npeobpa3oBaHusi  JlelcTBUTENbHOCTA.  OrepupoBaHHe  TPOCTPAaHCTBEHHBIMU
obpazamu 00beAWHSET pa3Hble BUABI Y4UeOHOH U TPYAOBON [IeSTEbHOCTH,



ABJIIETCS OAHUM W3 TMPOQecCHOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasibHa
3ajaya (OpMHUpPOBaHUSI y OOYyUarol[UXCs MPOCTPAHCTBEHHOT'O MBbIIIEHUST Kak
Pa3HOBHIHOCTY 00Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUYECKOU /IesITe/TbHOCTH TI0 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe o00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYJIbTYPHOE Ppa3BUTHE
oOyuvarormuxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM — TIpuoOpeTeHHSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUUYeCKUX T'eOMeTPUUeCKUX 3HaHWUH W [IeHCTBUH,
CreliuPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCITELITHOTO TTPOZI0/DKeHHsI 00pa30BaHMUs
T0 CIel[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJHbIM UCTIO/Ib30BaHUEM reOMeTPHH.

[Mporpamma 1o TeomeTpur Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijis
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WUCTIBITHIBABIINX 3HAUMTE/IbHBIX 3aTPYJHEHHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm oOpa3oM, oOydaromuecs Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOII[Me MaTeMaTHUeCKhe yMeHUs, CBsi3aHHbIe
CO CrerupuKON TeoMeTpUM W HeoOXOAWMbIe [Isi JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUUTh TeOMeTpuro Ooiiee
r1yboKo, ecyii B fAajbHEHIIeM BO3HUKHET HeoOXOAWMOCTb B TeOMeTPUYEeCKUX
3HaHUSX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/lM OCBOEHUs IIPOrpaMMbl  00eCITeUHBaeTCs  pelleHueM
COOTBETCTBYIOIIMX  3a/@au. [IpUOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TIpeACTaB/ieHUs] O TeOMeTPpUU KaK 4YacTh MHUPOBOU

KY/JbTYPbl M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPY/KAFOIIIUM MUPOM;

e (QopmupoBaHHe MpeACTaB/eHHS O MHOTOTPAaHHMKAX W TejlaX BpalleHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJISX, MO3BOJISIOIINX OMMCHIBATh
Y U3yuaThb pa3Hbie SIBJIEeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNsIX U B
peasibHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/IeHHMe MeTO/laMU pellleHUsl 3a7lau Ha TMOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMHupoBaHHE YMeHWs OIEePHUPOBaTh OCHOBHBIMHM TOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJIecHWe  aArOpPUTMaMH{  peIlleHHWs OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs TIPOBOAUTb  HEC/JIOXKHbIE  [lOKa3aTebHble
PacCyXXieHHsI B XOfie PpeIleHus] CTepeOMeTpPUUeCcKHX 3ajlad M 3ajaud C
TIPAKTHUUECKUM CO/lepP>KaHHEeM;

e pa3BUTHE  UHTE/UIEKTyaJlbHbIX U  TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/IbHONM  AKTUBHOCTH, HCC/Ie[[OBaTe/IbCKUX
YMeHUH, KpUTUUHOCTU MBIIIIJIEHHS;



e (opMHpoBaHUe (byHKIMOHATbHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHMe Ppacro3HaBaTb IIPOSIBJIEHUS T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTell B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTUX y4eOHBIX TPeAMETOB, MPOSIB/IEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTel, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTh TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reoMeTpUYecKUd arrmapaTr [Jis peLleHusi MPaKTUKO-OPUEHTUPOBAHHbBIX
3a/jay, UHTepIIPETUPOBATh U OLIEHUBATh IT0JTyYeHHbIe Pe3y/bTaThl.

OT/unTe/TbHOM 0COOEHHOCTBIO TIPOTPAaMMbI SIBJISIETCSI BK/IIOUEHHE B KYPC
CTepeOMeTPUM B Hauajlie ero u3yueHWs 337y, pellaeMbIX Ha YpPOBHe
WHTYWUTHUBHOTO TI03HAHUSI, U Oripe/ie/IEHHBIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT MPOTEeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDPYET K
Jla/IbHeULIIeMY U3yUYeHUIO TIpeiMeTa.

[TpeanouteHue OTAAETCS HArJIsIJHO-KOHCTPYKTUBHOMY MeToly 0OyueHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWs UMEKT B CBOEU OCHOBe UyBCTBEHHOCTb MPeJMEeTHO-
MpPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TPOCTPAHCTBEHHBIX TPEeACTABA€HUN Y
yyalmxcsi B Kypce CTepeOMeTpUM IPOBOAMTCSA 3a CUBT pelleHWsl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OlMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zaHue obpa3a TPOBOAUTCS C OIMOPOM Ha
HarJsiAHOCTh, a OleprhpoBaHWe 00pa3oM — B YCAOBUSX OTBJIEUEHHUS OT
HarasiHOCTH, MbICJIEHHOTO U3MEHEHHs ero UCXOJHOr0 COZlepKaHus.

OcHoOBHBIE cozep)KaTe/ibHble TUHUM Kypca «I'eometpun» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsgmble U MJIOCKOCTU B MIPOCTPAHCTBe», «Tejia BpallleHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUPOBaHUEe JIOTUUECKHUX YMEeHUH
pacripefiesisieTcsi He TOJBbKO I10 COJep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUs.

Copepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIlee TIpeAMETHbIM pe3y/bTaTaM
OocBoeHHs paboueil TporpamMMbl, pacTpe[e/siéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObI OB/aJileHMe TreoMeTpUUYeCKUMU
MOHATUSIMHA Y HaBBIKAMM OCYILECTBIISVIOCH TTOC/Ie0OBaTeIbHO U MOCTYMATe/bHO, C
cobsiro/ileHrieM MPUHLIUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BK/TFOUA/INCh B
OO0IIy!0 CUCTEMy TeOMeTPHUeCKHX TMpeZCTaB/eHuH 00yJaroIuxcs, paclvpsis U
yray06ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTIAHE

Ha u3yueHune reomeTpuu oTBOAUTCA 2 yaca B Hefesro B 10 kiacce 1 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /jBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCTD,
npocTpaHcTBO. [loHsATHe 006 aKCHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHoOe pacriosiokeHue TMPsIMbIX B MPOCTPAHCTBE: IepeceKaroluecs,
rnapajuviesibHble Y CKpeljuBaroluieca mnpsmble. [lapaiienbHOCTH TIPAMBIX U
IUIOCKOCTeM B MPOCTPAHCTBE: TMapasielbHble TIpsSIMble B MPOCTPAHCTBE;
TrapasulesIbHOCTh TPEX MpPSMBIX; IMapasjielbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMHA CTOPOHAMHK; YrOJ MeXXAy TIPAMBIMU B TIPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasijie/ibHble IIJIOCKOCTY; CBOMCTBa
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiilliie TpOCTpaHCTBeHHble (PUTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesienuries; MoCTpoeHre CeUeHuH.

[TeprieHAVKYISIPHOCTh MPSIMOM U TVIOCKOCTU: TI€PHEeHUKYJ/ISIpHbIe TIpsIMble B
IPOCTPAHCTBe, TMpsiMble Mapasjie/ibHble U IepreHAuKY/IspHble K IIJIOCKOCTH,
MpU3HAK NEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TIepIIeHJUKY/IIPHOW TUIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp ¥ HAK/IOHHbIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTU, PacCTOsTHUE
OT TIpSIMOM [0  TUIOCKOCTH,  TpOeKUusi  (Qurypel Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TMEePHeHJUKYJSPHOCTA  [IBYX
M10cKocTel. TeopeMa 0 TPEx nepreHIUKYJ/Ispax.

MHororpaHHuUKH

[ToHsaTre MHOrOrpaHHMKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBITYK/IbIe
Yl HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MbI; MpsMasi ¥ HaK/IOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesienivune/; U ero CBOMcTBa. [lupamuja: n-yronpbHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTMPAMU/IbI; TIpaBU/IbHAs U
yCceuéHHass mNMpaMuja. OJJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPAaHHUKU: TIOHATUE TPaBUIBHOIO MHOIOrpaHHWKA; IpaBUJibHasg MpyU3Ma U
NpaBWIbHAs THMpaMW/a; NpaBW/IbHAs TpPeyrojibHasi TNMUpaMUAa W TPAaBUJIbHBIN
TeTpasAp; KyO. IlpeacraBieHWe O TIPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa/p,
fofekasap v ukocasap. CeueHus MpU3Mbl U TTMPaAMU/IbI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEBbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  DJIeMeHTbl CHMMETPUM B [MpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOTOIDAHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péDOpa, JAuWaroHaid, YrJIblL
[Tnomjager OOKOBOM TTOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/Ilb OCHOBaHWM, TeopeMa O OOKOBOM TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW MHUPaMU/IBI,
TeopemMa O TIUIOMA[AW YyceuéHHOW mupamuabl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBL.

[Tomobubie Tena B mpocTpaHcTBe. (COOTHOLLEHUSI MeXAY TUIOLIaJsiMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWsS TIPOrpaMMbI yueOHOTO IpeiMeTa
«MaremaTuka» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOpMUPOBAHHOCTHIO TPaXKIaHCKOM TTO3UIMM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa POCCHHCKOTO o0OIrecTBa, Iipe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
MpoLleiyP TPa)KJaHCKOTO oOIectBa (BbIOOPHI, OIMPOCHI YW TMp.), yYMeHHeM
B3aUMMO/IEICTBOBATh C COLIMA/JIbHBIMM MHCTUTYTaMU B COOTBETCTBUM C UX
(QYHKIUSIMU U Ha3HAUEHUEM.

IlaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTbIO POCCUNCKOM TpaXkZ@aHCKOW WAeHTUUYHOCTH, YBa)KeHHs
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHbIM OTHOLLIEHWEM
K JOCTWXEHUSIM POCCUMCKMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKOu
IIKOJIbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HAaHUEM Iy XOBHBIX L[eHHOCTeu POCCHMICKOTO Hapo/a;
chOpMUPOBAHHOCTBI0 ~ HPAaBCTBEHHOT'O  CO3HAHUS, JSTUUYECKOTO TIOBeJeHwUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM JO0CTKeHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHWeM JINYHOTO BK/IaZia B OCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTUecKoe BOCNIUTaHHe:

3CTETUYECKUM OTHOLLIEHWEeM K MHUDPY, BKJIIOUas 3CTETUKY MaTeMaTU4ecKhX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelLleHnH, pacCyXJeHUl;
BOCITPUMMYMUBOCTBIO K MaTeMaTUUeCKUM acreKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMeHUs] TIDUMEHSITb MaTeMaTUuueckue 3HaHUS B
WHTepecax 37J0pOBOro M 6e3ormacHOro obpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, cOasaHCUPOBaHHBIA PeXXUM 3aHITUN U

OTAbIXa, peryJsipHas CbI/IBI/I‘-IeCKaH aKTI/IBHOCTb); (1)1/131/IT-IECK01"0
COBEpPIIIEeHCTBOBAHNA, npu 3dHATUAX Cl'[OpTI/IBHO-OB,U‘OPOBI/ITEJ'[I)HOI;'I
AedaTe/IbHOCTBIO.

TpyaoBoe BoclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTU,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPWIOKeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHBINA BLIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0bpa30BaHUI0 Ha TPOTSDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUEeCKUX 3a/lau MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0TnYecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeipl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTallell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HaHWM i pellleHus 3a/lau B
o0nacTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe[ICTBUN [IJI1 OKPY>KalOILler CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpPMUPOBAHHOCTBI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS LUBWIM3ALMM; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUSI MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripejmMeTHbIe pe3y/bTaThl OCBOEHUs TPOTPaMMbl yueOHOTo IpeaMeTa
«MaTemaTHKa» XapaKTepPU3yHTCs OBJIaZieHeM yHUBepCaTbHbIMHU
nosHasamesabHbIMU  OelicCmeusiMu,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMu, yHUBEPCA/bHbIMU pe2ysiMUBHbIMU OelicmeusiMU.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneyugarom
¢opmuposaHue 6a308bix KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoeHue
Memo0o8  NO3HAHUSI ~ OKpyXcamwe20  Mupd;  NpuMeHeHue  /02Uu4ecKux,
uccnedosamenbCKUx onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

Ba3oBble ioruuecKue JeiiCTBUA:

e BBIB/ISATh M XapaKTepPU30BaTh CYIleCTBEHHbIe TIPU3HAKA MaTeMaTUUeCKuX
O00BEKTOB, TIOHSTHM, OTHOIIEHUM MeXAy TOHATUSIMU; (POPMYIUPOBATh
oTipejie/ieHUs1  TIOHSITUM;  YCTaHAB/IMBAaTh  CYILeCTBEHHBIM  TPU3HAK
K1accu(UKalui, OCHOBaHHUsS [isi 00O0OIIeHUsI W CpaBHeHHsl, KPUTepUU
TIPOBO/IMMOTO aHa/IN3a;

e BOCIPUHMMATb, (OPMY/JIUpPOBaTh U  TPeoOpa30BbIBATh  CYXKIEHUS:
yTBEpAUTE/IbHbIE W OTpHIaTe/bHble, eJUHUYHbIE, YacTHbIe W OOIIue;
YCJIOBHBIE;

e BBIB/ATL  MaTeMaTU4YeCcKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
NpOTHBOpeuMsi B (pakTaX, [aHHBIX, HaO/IOJEHUSIX W YTBepPXKAeHUsX;
npeJjiaraTb ~ KpUTEpPUW [/l BBISIBJIEHWS ~ 3aKOHOMEDHOCTeM |
TIPOTUBOPEYN;

e [efaTb BBIBOABI C WCIOIb30BaHWEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/H0UeHU, YMO3aK/IFoueHH 10 aHa/IoTHY;

e TIPOBOJIUTH CAMOCTOSITEJIEHO JlOKa3aTebCTBA  MaTeMaTUUeCKuX
yTBepKAeHui (TIpsiMble ¥ OT MPOTUBHOT'0), BLICTPAaWBaTh apryMeHTal[HIo,
TIPUBOJUTEL TIPUMepPbl W KOHTPIPHMeEpPbl; O0OOCHOBBIBaTH COOCTBEHHBIE
CY’)XeHUsl U BBIBO/IbI;

e BbIOUpaTh cmoco0 perneHusi yueOHOW 3aZiauM (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIINA C YYETOM
CaMOCTOSITEeJTEHO BbIZIe/IEHHBIX KDUTEPHER).

Ba3oBble ucc/iejoBaTe/IbCKHe JeiCTBHS:

e HCTOJb30BaTh BOTPOCHI KaK MCC/e/I0BaTeTLCKUM WHCTPYMEHT TO3HAHUS;
dbopMyMpoBaTh BOMPOCH], (PUKCUPYIOLMEe TPOTHBOpeure, Tpobiemy,
yCTaHaB/IWBaTh HMCKOMOe W  JaHHOe, (OpPMHUDOBaTh  THUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3ULINI0, MHEHHE;

e TIPOBOJIUTH CaMOCTOSITe/IEHO CT/ITAHUPOBAHHBIM 9KCTIEPUMEHT,
UCC/ieflIoBaHUe 110 YCTaHOBJEHHWI0 OCOOEHHOCTel MaTeMaTHueCcKOro



00BeKTa, sIB/IeHHS, TIPOIeCCa, BBLIIBJIEHUIO 3aBHUCHUMOCTeN MEXIy
00BeKTaMH, SIBJIeHHSIMU, TIPOL[eCCaMU;

CaMOCTOATeTbHO (hopMy/UpOBaTh 000011[eHHs 1 BLIBO/IbI 110 pe3yJibTaTaM
MPOBe/IEHHOTO HabJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpOIecca, a TakKe BbIBUTaTh
TIPE/ITI0JIOXKEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

2)

BBISIB/IATE AepULUTHl MHPOPMALIMK, JaHHBIX, HeOOXOAUMBIX AJii OTBeTa
Ha BOIIPOC U /IJIs1 peLleHus 3a/auy;
BbIOMpaTh ~ MHGOpPMALMI0O W3  MCTOYHUKOB  DA3/IMYHBIX  THIIOB,
aHa/IM3MpOBaTh, CUCTEMAaTU3UPOBAaTh U WHTEPIIPETUPOBaTh MH(OPMALUIO
Pa3/IUUHBIX BUZOB U (OPM Ipe/|CTaBIeHNUS;
CTPYKTYpUpOBaTh MH(GOpPMaLMIO, NPeJCTaB/IATh eé B pa3/IMuyHbIX (hopmax,
WJUTFOCTPUPOBATh Ipaduuecky;
OLIeHUBaThb Ha/J&KHOCTh MH(pOpMaLn o CaMOCTOATe/IbHO
c(OopMy/IMPOBAHHBIM KPUTEPUSIM.

YHueepcaibHble  KOMMYHUKamueHble Oelicmgusi, obecneuusaiom

C(hopMUPOBAHHOCMb COYUANbHBIX HABbIKO8 00YUArUUXCH.
Oouenue:

BOCTIDUHUMAaTh YW (OPMYy/JUpPOBaThb CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 00I1leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsI B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T0
XOJZly pelleHus 3a/laui, KOMMEHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CY’KZieH!s 3a/laBaTh BOIIPOCHI 10 CYII[eCTBY 00CY»K/1aeMOil TeMbI,
nipo6sieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh U/IeH, HalleJleHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXKIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/vuve U CXOZCTBO TO3WIUH; B
KOppeKTHOU (opMe hopMyIMpoBaTh pa3HOTIacUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATb  pe3yJ/ibTaTbl  pelleHds  3aZjaud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CaMOCTOSATeNbHO  BbiOMpaTh  dopmar
BBICTYTUIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHYeCcTBO:

MOHMMaTh W WCIOJb30BaTb  TIPEUMYIIIECTBA  KOMAaHAHOM U
WHAVBH/IyaTbHOK pabOThI MU pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJIAHUPOBATh OPTaHU3AIMi0 COBMECTHOMN
paboThI, pacripeiesiiTb BUbI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeH;



3)

y4acTBOBATh B IPYNNOBBIX hopMax paboTel (00CYyKaeHHsI, 00MeH MHEHUH,
«MO3TOBBIE IITYPMbl» W HWHBIE); BBIIIOJHATE CBOK YacTh pabOThI U
KOODZMHUPOBaTh CBOM [IEMCTBUSL C JPYTMMH UjeHaMW KOMaH/IbI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TPOAYKT TIO0 KPUTEPHSM,
cchopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/I€HCTBUS.

YHueepcanbHble — pe2yasimueHble  Oelicmgusi,  obecneuusaiom

¢hopmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranuszanus:

COCTABJISATH TI/1aH, a/ITOPUTM pellieHUs 3a/laui, BbIOMpaTh Criocob peleHus
C YUETOM UMEIOIIMXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHUpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIlIeHUU C YYETOM HOBOU
VH(OpMaL1u.

CaMOKOHTPO/Ib:

BJaZileTh HaBbIKaMU T[03HaBaTeNbHOU pedieKCMd Kak OCO3HaHUS
COBepILLaeMbIX JeHUCTBUMA U MBICIUTENbHBIX MPOLECCOB, UX Pe3y/IbTaTOoB;
BJaZIeTh CrocobamMH  CaMOTPOBEPKM, CaMOKOHTPOJII —Tpoilecca U
pe3y/bTaTra pelleHrs MaTeMaTAUueCKOU 3a/jaui;

npeJiBUIeTb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh MpU PpeLIeHUun
3a/lauyi, BHOCHUTb KODDEKTHBBI B [esiTeJlbHOCTb Ha OCHOBE HOBBIX
00CTOSITENMBCTB, IaHHBIX, Hal/IJeHHBIX OIMMOOK, BLISIBJIEHHBIX TPY/IHOCTEM;
OlIeHHMBaTh COOTBETCTBUE pe3y/bTaTa 1Ield W YC/IOBUSIM, OOBSICHSTH
TIPUYMHBI TOCTW)KEHUS] WIN HEeNOCT)KeHUs] Pe3y/bTaTOB JesiTeTbHOCTH,
HaXOAWUThb OIMIUOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATBI
10 KJTACC

OmneprpoBaTh MOHATUSIMH: TOUKA, MPsiMasi, TJIOCKOCTb.

[TpyMeHSATb aKCHMOMBI CTEPEOMETPUM U CJIeAICTBUS W3 HUX TPU PelleHUH
reoMeTpUUeCKHX 3a/[au.

OmnepupoBaTh MOHATUSMU: T1apPa/UIe/IbHOCTh U MEePIeHJUKY/IIPHOCTD MPSIMBIX
Y TIJTIOCKOCTEH.

KnaccudunpoBaTh B3aMMHOe PpacCIio/IO’KeHHe TIPSIMBIX U TUIOCKOCTeH B
TIPOCTPaHCTBE.

OmnepupoBaTh TIOHATUSIMHU: [BYTPAHHBIA YTroJ, IPaHU [BYTPAHHOTO YTJa,
pebpo ABYrpaHHOTO yTJjia; JTWHEWHBIM YyTroj JABYTPAaHHOrO YIJIa; I'pajJlyCHas Mepa
JIBYTPaHHOT'O yTJIa.

OmnepupoBaTh TIOHSATHUSMHW: MHOTOTDAaHHMK, BBIMYK/JbIM W  HEBBITYKIIbIU
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTPDaHHUKA, TIPaBUIbHBIM MHOTOT'DaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (ITMpaMu/ia; TPH3Ma,
TIPSIMOYTOJIbHBIN Mapasieenuries, Ky0).

KnaccuduipoBaTb ~ MHOTOTDaHHWKH,  BbIOMpass ~ OCHOBaHWS  [ijIs
K1accuduKauu  (BbIMYK/Ible UM HEBBINMYK/Ible MHOTOTDAaHHUKH; TPABU/IbHBIE
MHOTOTPAaHHUKH; MPsIMble ¥ HaKJIOHHbIE IPHU3MBI, TTapasijie/IenuIe/ibl).

OmneprpoBaTh MOHATUSMH: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPAaHHUKOB.

OOBSACHITb TIPUHIUTIBI TIOCTPOEHUST CEUEHUH, UCTIONb3Ys METOZ, C/IeIOB.

CTpouTb CeueHWss MHOTOTPAHHHUKOB METOJOM  CJIe/IOB,  BBITIOJTHATh
(BBIHOCHBIE) TIIOCKHE YEPTeXKH K3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemrath 3a/jauy Ha HaXOXKJEHWEe reOMeTPUUYECKUX BETMUMH 10 00pa3riaM Wiu
a/ITOpUTMaM, TIPUMEHSISI W3BeCTHbIE aHA/UTUYEeCKWe MEeTOAbl TPH pelleHuH
CTaHJJaPTHLIX MaTeMaTHUYeCKUX 3a/jau Ha BbIUKMC/IEHHe PaCCTOSHUAN MEXIy JABYMS
TOUKaM{, OT TOUKA [JO TIpIMOM, OT TOUKA [0 TUIOCKOCTH, MEXIY
CKPEIVBAIOIMUCS TTPIMBIMH.

PeiiaTh 3aZiauM Ha HAXOXKZEHHE TeOMEeTPUUeCKHX BeJIMYMH T10 0OpasiiaM Uiu
a/JIfOpPUTMaM, TIPUMEHSISI W3BECTHble aHaMTUUeCKWe METObI TPH PpeIleHuH
CTaHJAPTHbIX MaTeMaTHUeCKMX 3aJau Ha BbIUKMCIEHWE VIJIOB  MEXIY
CKPEIMBAIOIIAMHUCS  TIPIMBIMH, MEXIy TIPIMOH U IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbunc/isiTe 00bEMBI U TIJIOIIAIA TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TTPH3Ma,
nmUpaMyia) C T[pyuMeHeHHeM (OpMy/; BBIUMC/IATE COOTHOIIEHUS MeXAy
TUIOILAZISIMU TIOBEPXHOCTeH, 00bEMaMH 10J0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TMOHATUAMM: CHMMeTpPUSI B IIPDOCTPAHCTBe; LIeHTP, OCb U
IJIOCKOCTh CUMMEeTPHH; LIEHTP, OChb U MJIOCKOCTb CUMMETPUU (DUTYDBI.

V3Bnekatb, T1peoOpa3oBbIBaTb W HWHTEPIPETUPOBaTh HWHGOpPMALMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (pUrypax, rnpezCcTaBleHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMeHATH reomeTrpuyeckue (akTbl [Ji peLleHWs CTepeoMeTpUYeCKUX
3a/1ay, Npe/o/aratiux HeCKOIBKO 11aroB pelleHus], eC/id YC/A0BUSl IPUMeHEeHHUs
3a/laHbl B IBHOM (hopMe.

[IpuMeHATL TIpOCTeMIlIMe TIpOrpaMMHble  CpeJCTBA M 3J€KTPOHHO-
KOMMYHHKALIMUOHHbIE CUCTEMBI IIPU PeLlleHUH CTepeoMeTPUUeCKUX 3a/au.

[IpyBOAUTH TpUMeEpbl MaTeMaTUYEeCKHMX 3aKOHOMEPHOCTEHM B TMpPUPOJE U
)KWU3HU, Pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB F'eOMeTpPUH B UCKYCCTBe.

[IpuMeHATh TOyYeHHble 3HAHUS Ha IIPAKTHKe: aHa/JW3MpPOBaThb peasbHble
CUTyalluM W TPHMMEHSTb W3yueHHble TOHATUS B IMIpoLlecce IIOMCKa peLleHus
MaTemMaThueckd C¢hOpMyJMPOBaHHON Mpob/iemMbl, MO/|e/IMpOBaTh peasibHbIe
CMTyallUM Ha fA3bIKe TeOMeTpUH, WCC/Ie[0BaTh I[IOCTPOEHHbIE MOZENU C
MCTI0/Ib30BaHNEM reOMeTPUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NpakTUUeCKHe 3a/jau, CB3aHHbIe C HaX0XKJeHeM reOMeTPUUeCKHUX BeJIMUYMH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/inyecTBo yacos J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (pudposBbie)
KonTpo/sbHble | IIpakTHyeckue
n/n NMporpaMmsbl Bcero oOpa3oBaTe/bHBIE
padoThI pabdoThI
pecypcsl
bubmoreka IIOK
1 B 1
BEHCHUE B CTEDEOMETDUIO 0 https://m.edsoo.ru/1c209e37
? [IpsiMble U IJIOCKOCTY B IIPOCTPaHCTBe. 12 1 bubmoreka LIOK
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
3 ITeprieHAUKYIAPHOCTD MPSIMBIX U 1 Bubmioreka LIOK
TJIOCKOCTeN https://m.edsoo.ru/1c209e37
Bbubmmoreka LIOK
4 1 1
YIB! MY TIPAMBIMI H II0CKOCTAMI 0 https://m.edsoo.ru/1c209e37
bubmoreka IIOK
M 11 1
> HOTOTParHHiT https://m.edsoo.ru/1c209e37
bubmoreka IIOK
. 1
6 OOBEMbI MHOrOrpaHHUKOR J https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeueHus, paCCTOSAHUSA U YIJIbI 4 1 Bubmiorexa [JOK
P ' P Y https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5) 0




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KomuecTBo yacos JJIeKTPOHHBIE
No Jdata nudpoBbIe
Tema ypoka KoHnTpo/ibHble | IIpakTHyeckun
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
OCHOBHBIe MTOHATHUS CTEpEOMETPUHU:
TOUKa, NpsiMasi, MJI0CKOCTh,
rpocrpaHcTso. [IpaBua
1 r300pa’keHust Ha pUCYHKaX: 1 Bubmiotexa IOK
p pucy o https://m.edsoo.ru/aecc77cd
1300pa’keHus TJIOCKOCTeH,
rapasuie/ibHbIX MPsIMbIX (OTPE3KOB),
cepeJiMHbI OTpe3Ka
ITonsTHSA: NTepeceKaroLecs
2 TIJIOCKOCTH, TTepeceKaroiecs rnpsmas 1 Bubmorexa [IOK
» TTEP . P https://m.edsoo.ru/2d8a9c99
Y TUIOCKOCTb
[TonsaTHUA: epeceKarolecs
bubmoreka LIOK
3 IVIOCKOCTH, MepeceKarolyecs rpsamast 1
https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HaKOMCTBO C MHOTOTpaHHUKaMH,

4 1300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKAaX, Ha IPOeKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTe)kax
HauanbHble cBefieHus 0 Kybe u

5) nvpamuzie, UX pasBépTku U MOJ e 1 bubmorexa IOK

DAMIAE, MX PA3BEp ASITH. https://m.edso0.ru/b30dff38
CeueHysi MHOTOTPDaHHUKOB
6 HauanbHble cBefieHUs 0 KyOe U 1 bubmiorteka LJOK




npamu/ie, UX pa3BEéPTKU U MOJIeJTH.
CeueHusi MHOTOTPDAHHHUKOB

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

[ToHsiTHE 06 aKCMOMAaTHUUECKOM

7 IIOCTPOEHUH CTePEOMETPHHU: aKCHOMBI Bubmiorexa [JOK
p p pHH: https://m.edsoo.ru/Occ5c4fe
CTepeoMeTpHH U CIeICTBUS U3 HUX
[ToHsiTHe 06 aKCMOMAaTHUUECKOM
8 IIOCTPOEHUM CTEPEOMETPHHU: aKCHOMBI Bubmiorexa [OK
p p pHIH: https://m.edso00.ru/239c8cb4
CTepeoMeTpHH U CIeICTBUS U3 HUX
IToHsaTHEe 00 aKCHOMAaTUYECKOM
bubmoreka LIOK
9 MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI
https://m.edso0.ru/65c¢6b106
CTepeoMeTpHH U CIeICTBUS U3 HUX
IToHaTHe 00 aKCHOMAaTHUYECKOM
bubmoteka LJOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpHH U CIeICTBUS U3 HUX
B3anmHoe pacrosioykeHue npsiMbIX B
1 IIPOCTPAHCTBe: IepeceKaroluect, bubmioreka LJOK
rnapa’sijiesbHble U CKpelyBaroLecs https://m.edsoo.ru/1a2520f6
MpsiMbIe
[TapasiiensHOCTb MPAMBIX U
TIJIOCKOCTeN B MPOCTPAHCTRBeE:
12 TrapaJsijie/ibHble IpsIMbIe B Bnbmiorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBE; Mapasuie/IbHOCTh TPEX
TMPSIMBIX
[TapaniensHOCTb NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPaHCTReE: bubmuoreka IIOK
[TapaniebHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTHU
14 YTl € cOHanpaBeHHBIMU bubmioreka LJOK




CTOPOHaMH https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
MIPOCTPAHCTBe https://m.edsoo.ru/fe733862
16 Yron Mexay NpsiMbIMU B bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasienbHOCTB NJIOCKOCTEN: bubmoteka LIOK
riapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18{255
. . bubmoteka LJOK
18 CaoiicTBa napasie/bHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie MPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TeTPajs Bubmorexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
Ky0, Tlapasuiesienure,
. bubmoteka LJOK
20 ITocTpoeHue ceueHut
P https://m.edsoo.ru/1d434d0f
. bubmoreka LIOK
21 [TocTpoeHue ceueHut nomorexa L
https://m.edsoo.ru/ec26fe5d
KoHTponbHast paboTa o teme
Y "[IpsiMble U TIJIOCKOCTH B bubmoteka LIOK
npocrpaHcTse. [lapaienbHOCTE https://m.edsoo.ru/9a0a9e56
MIPSIMBIX U IJIOCKOCTeM"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HHECKO?I‘H'}IITQ Fl)'IEH VK 5)1;1 Hble Bubmiotexa IOK
- TTEPHERAMKYIIAD https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBe
24 [IpsimMble mapasnienbHbie U bubmioreka LJOK
TepIieHUKYJIIpPHBIE K [IJIOCKOCTH https://m.edsoo.ru/0ac11¢c95
75 [IpsimMble napasinesnbHble U bubmoteka LIOK
TeprieHUKYyJIsIpHbIe K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprieHAUKyJIIpHOCTH Bbubmoteka LIOK




HpﬂMOﬁ N IVIOCKOCTH

https://m.edsoo.ru/f85bfc46

27 [Ipu3HaK neprieHAUKYJISIpPHOCTU bubmioteka LIOK
MPSIMOM U TJIOCKOCTH https://m.edso00.ru/79165d15
)8 Teopema o nipsimoii bubmmoreka LIOK
NepreHJMKY/ISIPHOU IJIOCKOCTH https://m.edso00.1u/635c5087
79 Teopema o nipsiMoit bubmoteka LIOK
MepreHUKY/ISIPHOU TIJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o nipsimMoi bubmiorteka LJOK
TeprieHAUKYIsIPHON TJIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAUKYSID U HAK/IOHHBIE:
31 aCPCTO;IiI/IeYOT EOT-IKI/I 0 MJIOCKOCTH Bubmiorexa [IOK
p 6 ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM /10 TIJIOCKOCTH
[TeprieHAMKYISID U HAK/IOHHBIE:
32 anCTOHiI/IEYOT EO‘—IKI/I 0 TJIOCKOCTH Bubmiotexa IOK
P 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM /10 IJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
33 aC[z?TOHiI/IeyOT EO‘IKI/I 0 IVIOCKOCTH Bubmiorexa [IOK
p 6 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT NPSIMOM 10 TJIOCKOCTH
[TeprieHAMKYSID ¥ HAK/IOHHBIE:
34 aCPzJTOHil/IeyOT EOLIKI/I 0 TVIOCKOCTH Bubmiorexa IOK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCTOsiHUe OT MPSIMOU 10 TVIOCKOCTH
35 Yr/bl B IPOCTPaHCTBe: YIoJl MeXAY bubmiorteka LJOK
TPSIMOM M TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yroJ, TUHEHHBIN yroJ bubnuoreka IIOK
JBYTPaHHOIO yrJia https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIN yroJ, JTMHENHbINA yroJ bubmoteka LIOK

[BYTPaHHOrO yrja

https://m.edsoo.ru/c7c777ed




[MeprieHAWKYISPHOCTD MJIOCKOCTEH:

38 [IPU3HAK IepreHaUKYIIpHOCTU IBYX Bubmmorexa [JOK
P Up AMKY AP ABY https://m.edsoo.ru/ec3e2da3
[IJIOCKOCTEH
INeprieHIUKYIAPHOCTD IIJIOCKOCTEH:
39 I IEBHalfL Heynefl UKYJISIPHOCTHU [IBYX Bubmorexa LIOK
P Up AMKYIAD ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTeN
INeprnieHIUKYIAPHOCTD TJIOCKOCTEH:
40 n 153Ha1fL Heynefl UKVYJIIPHOCTU IBYX Bubmiorexa LIOK
P Up A TIAD ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 TeopeMa o TpEx neprieHAUKYIIpax Bubmaorexa HOK
p p p AMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpéxX meprieHIuKy/Isipax Bu6miorexa IOK
p p p AMKYIIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpéxX meprieHIuKyIsipax Bubmmorexa [JOK
P PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHas paboTa 1o TeMam
44 "[leprieHAUKY/IAPHOCTD MPAMBIX U bubnuoreka IIOK
nockocTe" v "YT/bl MeXy https://m.edsoo.ru/5b971ef3
TIPSAMBIMU U TJTOCKOCTAMU"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
371eMeHTbl MHOT'OTDaHHUKa,
45 BBIITYKJ/IbIe U HEBLIIYK/IbIe Bubmiorexa LIOK
y y B https://m.edsoo.ru/2d24e873
MHOTI'OTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Tpu3ma: n-yronbHasi Ipu3Ma; FpaHy U
46 OCHOBAaHMUS TIPU3MBbI; TIpsIMasi U bubmoreka IIOK

HaKJ/IOHHAsA MMPU3MBbI; 6oKkoBas 1
IOJIHaA MOBEPXHOCTL ITPU3MBI

https://m.edsoo.ru/b4ad63ad




[Maparnenenure[, MPsiMOYTOJIbHBIN

bubnuoreka IIOK

47 Triapa’uiesierires; ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamyja: n-yrosibHast MpaMu/za,
IPaHU U OCHOBaHMVe NMpaMu/bl;
48 OoKoBasi ¥ TIOJTHAs [IOBEPXHOCTh Bubmiorexa [JOK
B https://m.edsoo.ru/fb1cd0a5
NYpaMu/ibl; IpaBUIbHAas U yCeUéHHast
nvpamu/zia
IIpaBU/IbHBIE MHOI'OTPAHHUKMU:
TIOHSATYE TIPaBUIbHOT'O

49 MHOIOTpaHHUKA; [IPaBUJIbHAsA IIpU3Ma bubmoteka LIOK
U TIpaBU/IbHAas MHMpaMu/ia; paBUIbHast https://m.edsoo.ru/074c8865
TpeyroJsibHas nupamuza u
TIpaBU/IbHBIN TeTpasip; Kyo
IIpencraBieHue O NpaBUIBHBIX

50 MHOI'OIPaHHUKaXx: OKTas/p, Bubmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
[0ZleKas/ip ¥ UKOCas/p.
CuMMeTpus B IPOCTPAHCTBE:
CUMMeTpUsl OTHOCUTEJILHO TOUKY,

51 MIPSIMOU, TUVIOCKOCTH. DJIEMEHTbI bubmioteka LIOK
CUMMEeTPUU B ITUpaMu/ax, https://m.edsoo.ru/b9e777d9
Trapasuiesienure/ax, paBUIbHbIX
MHOI'OIpaHHUKax
BolunciieHue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: péOpa, JuaroHanmmy, Bubmorexa IOK

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

TOTHOW MTOBEPXHOCTHU MPSIMOM
TMIPU3MBI, I/10111aJjb OCHOBaHUM,
TeopeMa 0 OOKOBOM IMOBEPXHOCTH

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




TIPSIMOM MIPU3MBI

[Tnomaae 6OKOBO MOBEPXHOCTH U
TOBEPXHOCTH NIPaBUJILHOU

bubmoreka IIOK

4
> HHPaMHUAH’ TeopeMa o HHOH'F.a'qH . https://m.edsoo.ru/5603e30b
OOKOBOI MTOBEPXHOCTH yCEUEHHOH
MpaMu/ibl
55 KoHnTposbHast paboTa 1o Teme Bbubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmoreka IIOK
n .
>6 onsTue 06 obneme https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
v "
> Obném mipamias: https:/m.eds00.ru/235171b3
, bubnuoreka LIOK
>8 OObém mapamup: https://m.edsoo.ru/f47dfefd
, bubnmoreka LIOK
>9 Obwém mapami ! https://m.edsoo.ru/79¢10312
N bubmoreka LJOK
60 Obwém mapamiz! https://m.edsoo.ru/2faadc3f
bubmoteka LIOK
61 OO6BEM MTPU3MBI http
s://m.edso0.1ru/79853608
, bubnuoreka LIOK
62 OBwém npusmbt https://m.edsoo.ru/1e053890
N bubmioTteka LJOK
63 OBbém npusmb1 https://m.edsoo.ru/482d3f51
64 KoHTtponbHast pabora 1o teme bubmiorteka LJOK
"O06BEMBI MHOT'OI'PAaHHHUKOB" https://m.edsoo.ru/28a6573c
65 [TorTOpeHue, 06001IeHIE bubmiorteka LJOK




cucTeMaTU3aLlysl 3HaHUM.
[TocTpoeHue ceueHUit B
MHOTOrpaHHUKe

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

[ToBTOpEHue, 00001IIeHNE
CHCTEMAaTH3aLUs 3HAHUH.

66 BbluniciieHre pacCTOSTHUAN: MeXIy 1 bubmoreka IIOK
JIByMsI TOUKaMH, OT TOUKH /IO TIPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOUKH JI0 TVIOCKOCTH, MEXIY
CKPeLLMBAOIIMMHUCS NPSIMbIMA
bubmioreka LJOK
67 MTorosas KOHTPO/LHas paboTa 1 https://m.edso0o.ru/b9146bc0
[ToBTOpEHMe, 06001IeH e
CcHCTeMaTH3al[ys 3HaHUM.
BrruniciieHue yrioB: Me
68 CKPEH_]I/IBaIOH.[yI/IMI/ICH np;KMAIZMH, 1 Bubmmorexa [JOK
. https://m.edso0.ru/56765e8b
Me>Xy TIPSIMOU U TIJIOCKOCTBIO,
JIBYTDaHHBIX YTJIOB, YTJIOB MEX/Y
IJIOCKOCTSIMM
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






