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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi iporpamMMa yde6HOro Kypca «I'eomeTpusi» 0a30BOrO YPOBHS /IS
obyuatorifuxcs 10 —11 knaccoB pa3paboraHa Ha oOcHoBe @efepasbHOTO
roCyZiapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHZApTa CpefHero obiiero oopa3oBaHwUs,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH, TMpeAbAB/IAEMBIX K
MaTeMaTHueCKoMy 00pa3oBaHHIO, W TpaJului poccuiickoro o6pa3oBaHusl.
Peanm3arusi mporpaMmbl obecrieurBaeT OBJIaJieHHe K/IFOUeBLIMU KOMITETEHIUSIMHU,
COCTaB/ISIFOIIMMM OCHOBY /IJIi CAMOPA3BUTHSI W HeTpepbIBHOTO 00Opa3oBaHUs,
1[€/IOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABATeIbHOTO Pa3BUTHS
JTIMYHOCTH 00YYaroIuXCsl.

OE/IN N3YUYEHNSA YYEBHOI'O KYPCA

BakHoCTb yueOHOTO Kypca TreOMETpUM Ha YPOBHE CpegHero o0Iiero
obpa3zoBaHus 00yC/IOB/I€HA TPAKTUUYECKOM 3HAUMMOCTBIO MeTarpeJMeTHbIX |
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs TeOMEeTpPUM B HarpaB/JeHWUH JIMYHOCTHOTO
pa3BuTHS oOyvaromumxcsi, (opMupoBaHus (YHKIMOHA/JLHOM MaTeMaTHUueCKoi
I'PaMOTHOCTH, U3yUeHHUs IPYTUX yU4eOHbIX JUCHUILIMH. Pa3BuTHe y 00ydarommxcs
NIPAaBU/IBHBIX TIPEJCTAB/IEHUA O CYL[HOCTH U TIPOMCXOXKAEHWU TeOMeTPUUYECKUX
abCTpakI[iii, COOTHOIIIEHWM peanbHOTO W W/earbHOr0, XapakKTepe OTpakKeHUs
MaTeMaTU4eCKOM HayKOW SBAE€HWW W TMPOLECCOB peajbHOr0 MHpa, MeCTe
reOMeTPUH B CUCTeME HayK M POJIM MaTeMaTHUeCKOTO MO/Ie/TUPOBaHUS B HAYYHOM
TO3HAHUU U B TIPAKTHKE CII0COOCTBYeT (JOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUs
yualmxcsi, a TakKKe KauecTB MbIIUIeHHsI, HEeOOXOJUMBIX [Ji aJanTalid B
CcoBpeMeHHOM 00I1iecTBe.

T'eomeTpust SIB/II€TCS OJHUM M3 0a30BBIX TPEAMETOB Ha YPOBHE CPeJHEro
obmiero oOpa3oBaHus, TaK Kak oOecrieurBaeT BO3MOXKHOCTb M3yUeHHMsS Kak
JVCIUIUIMH eCTeCTBEeHHO-HayYHO!H HarpaB/eHHOCTH, TaK U T'YMaHHUTapHOM.

Jloruueckoe MblIilieHue, (GopMUpyeMoe TPy HW3y4eHUd OOyJaromMKCs
TIOHATHUMHBIX OCHOB T€OMETPUU U TIOCTPOEHUH LIEITOUKU JIOTUUECKUX YTBEPXKIeHUH
B XO/le pelleHHs TeOMeTPHUeCKUX 3a/layu, YMeHWe BBIJBUTaTb W OIPOBEPraTh
TUITOTEe3bI HEIMOCPeJCTBEHHO HCTIONB3YIOTCS TIPU PeIlleHWH 3a7laud eCcTeCTBeHHO-
HayYHOTO 1UK/Ia, B YaCTHOCTHU U3 Kypca (pU3mKy.

YMeHre OpUEeHTHPOBAThCS B TIPOCTPAHCTBE UIPAET CYIIIECTBEHHYIO POJib BO
BCeX 00JIaCTsIX [esATe/IbHOCTH uesioBeKa. OpueHTalysl YesioBeKa BO BpPeMEHH U
IIPOCTPAHCTBE — HeOOXOAWMOe YC/IOBHE €ero COLMaJbHOro ObITHs, (opma
OTPa)KeHHsI OKDPY)KaloIllero Mupa, YC/IOBHE YCITEITHOrO TMO3HAaHUSI W aKTHUBHOTO
npeobpa3oBaHusi  JlelcTBUTENbHOCTU.  OrepupoBaHUe  IPOCTPAaHCTBEHHBIMU
obpazamu 00bequHSAET pa3Hble BHAbI yueOHOM W TPYJOBOM [IeATeTbHOCTH,



ABJIIETCS OAHUM W3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/bHa
3ajaya (QOpMHUpPOBaHUSI y OOYyUarol[UXCs MPOCTPAHCTBEHHOT'O MBbIIIEHUST Kak
Pa3HOBHIHOCTH 00Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUYECKOU /IesITe/TbHOCTH TI0 MHOTHMM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHe 00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYJIbTYpHOE Ppa3BUTHE
oOyuvaroruxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM — TIpUoOpeTeHHSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUUeCKUX T'eOMeTPUUeCKUX 3HAaHWUH W [1eHCTBUH,
CreliuPUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELITHOTO TIPOZI0/DKeHHsT 00pa30BaHMUs
T0 CIel[MabHOCTSIM, He CBS3aHHBIM C MPUKJIaJAHbIM UCTIO/Ib30BaHUEM reOMeTPHH.

[Mporpamma 1o TeomMeTpur Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [ijIs
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WUCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHHUH
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm obpa3oM, oOydaromuecs Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOII[Me MaTeMaTHUeCKhe yMeHUs, CBsi3aHHbIe
CO CcrerupuKON TeoMeTpUM W HeoOXOAWMbIe [IS1 JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh WM3YUUTh TeOMeTpuro OoJiee
r1yboKo, ec/ii B fAajbHEHIIeM BO3HMKHET HeoOXOAWMOCTb B TeOMeTPUUYEeCKUX
3HaHUSIX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

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

e (QopmupoBaHue TIpeACTaB/ieHUs] O TeOMeTPpUH KaK 4YacTh MHUPOBOMU

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

e (QopmupoBaHHe MpeACTaB/eHHUS O MHOTOTPAaHHMKAX W TejiaX BpallleHUs
KaK O BOKHEMIIINX MaTeMaTUYeCKUX MOZEJISX, MO3BOJISIOIINX OMMCHIBATh
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/laMU pellleHUs 3aZlau Ha TMOCTPOeHUs] Ha U300paKeHHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmHupoBaHHE YMeHUs OIEPUPOBaTh OCHOBHBIMHM TOHSATHSIMH O
MHOTOTPaHHMKAX 1 TeJlaX BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJIeHWe  aArOpUTMaMH  peIlleHHWs  OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs TIPOBOAUTb  HeC/JIOXKHbIE  [lOKa3aTebHbIe
PacCyXXZieHHsI B XOZie PpeIleHus] CTepeoOMeTpPUUecKHX 3ajad M 3ajau C
TIPAKTHUUECKUM CO/lepP>KaHHEeM;

e pa3sBUTHE  UHTE/UIEKTya/JlbHbIX U TBOPUECKUX  CIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/IbHONM  aKTUBHOCTH, HCC/Ie[OBaTe/IbCKUX
YMeHUH, KpUTUUHOCTH MBIIIIJIEHHS;



e (opMHpoBaHUe (byHKIMOHATbHOM IrPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHMe Ppacro3HaBaTb [IPOSIBJIEHUS T'eOMeTPUYEeCKHUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTel B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTuX y4yeOHBIX TPeAMETOB, MPOSIB/IEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTel, ¢opMy/iMpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTh TeOMeTpPUUeCKre MO/e/, IPUMEHATb OCBOEHHBIN
reoMeTpUYecKry arrmapaTr [Jis peLleHUsi MPaKTUKO-OPUEHTHUPOBAHHbBIX
3a/ja4, UHTePIIPETUPOBATh U OLIeHUBATh ITOJTyYeHHbIe Pe3y/IbTaThl.

OT/MunTe/TbHOM 0COOEHHOCTBIO TIPOTPAaMMbI SIBJISIETCS BK/IIOUEHHE B KYPC
CTepeOMeTpUM B Hauajle ero u3yueHWs 3a/jay, pellaeMbIX Ha YpPOBHe
VHTYWUTHMBHOTO TI03HAHMSI, U OTipe/ie/IEHHbIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMM, UTO CIIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIMPYeT MPOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUDYET K
Jla/IbHeUIlIeMY U3yUYeHUIO TIpeMeTa.

[TpennouteHue OTAAETCS HArJIsIJHO-KOHCTPYKTUBHOMY MeTOly 0OyueHusi, TO
eCTb TeOpeTUYeCKHe 3HaHWs UMEKT B CBOEU OCHOBe UyBCTBEHHOCTb MPeJMEeTHO-
MpPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TPOCTPaHCTBEHHBIX TPEeACTAaBA€HUN Y
yyalmxcsi B Kypce CTepeOMeTpUU IPOBOAMTCSA 3a CUBT pelleHWsl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OlMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zaHue obpa3a TPOBOAUTCS C OTMOPOM Ha
HarJsi/HOCTh, a OlepyupoBaHWe 00pa3oM — B YCAOBUSX OTBJIEUEHHUS OT
HarasiHOCTH, MbICJIEHHOTO U3MEHEeHHs ero UCXOJHOTr0 COZleprKaHus.

OcHoOBHBIE cozep)KaTe/ibHble TUHUM Kypca «I'eometpun» B 10-11 kiaccax:
«MHororpaHHuku», «IIpsgmble ¥ MJIOCKOCTU B IIPOCTPAHCTBe», «Tejia BpallleHus»,
«BeKTopbl U KOOp/IUHATHI B MPOCTPaHCTBe». DOpMUPOBaHUe JIOTUUECKHUX YMeHUH
pacripefiesisieTcsi He TONBbKO II0 COJep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUsl.

Copepkanvie 00Opa3oBaHUs, COOTBETCTBYIOIlee TIpeJAMETHbIM pe3y/bTaTaM
OocBoeHHs paboueil TporpamMMbl, pacTpe[esiéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObI OB/aJieHue TreoMeTpUUYeCKUMU
MOHATUSIMA Y HaBbIKAMM OCYILECTBJISVIOCH TTOC/Ie0BaTeIbHO U MOCTYMATe/bHO, C
cobsiro/ieHrieM MPUHLIUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/INCh B
OO0IIyI0 CUCTEMy TeOMeTPHUeCKHX TMpeZCTaB/IeHHu 00yJaroIuxcs, paclvpsis U
yray0ssisi eé, 06pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yueHune reomeTpuu oTBOAUTCA 2 yaca B Hefesmo B 10 kiacce 1 1 yac B
Hezesto B 11 Kacce, Bcero 3a AjBa rofia ooyuenus - 102 yueGHBIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TIOHATUSI  CTepeOMeTpud. ToOuka, TIpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsiITMEe 00 akCcMOMaTUUeCcKOM IIOCTPOEHUM CTepeoMeTpHUH:
aKCUOMBI CTEPeOMEeTPHUH U CJIe[CTBUS U3 HUX.

B3auMHoe pacronokeHve TIpSIMBIX B TIPOCTPaHCTBe: [epeceKaroluecs,
napajjieflbHble ¥ CKpelquBaroliyecs Tmpsmble. [lapa/uieslbHOCTE NOPSAMBIX U
IJIOCKOCTe B IIPOCTPAHCTBe: TMapajule/ibHble IIpsIMble B TIPOCTPaHCTBE;
rapasule/IbHOCTh TPEX MpPSMBIX; MapasjielbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHArpaB/IeHHbBIMU CTOPOHaMH; Yyrol MeXJy NpsIMbIMAU B MPOCTPAHCTBE.
[TapanienbHOCTb  TMJIOCKOCTEM: napajjiefibHble  TJIOCKOCTH; CBOMCTBA
napasulesibHbIX TIOCKOCTel. IlpocTeiiilive TpPOCTpaHCTBeHHble (UIYpPHI Ha
TIJIOCKOCTH: TeTpas3/p, Ky0, rapasiiesienuriesi; oCTpOeHre CeUeHUH.

[TepnieHAUKYISIPHOCTb MPSIMOW U TIJIOCKOCTU: MepIreHAUKY/sIpDHbIe TIPSIMbIE B
MIPOCTPAHCTBe, TMpsIMble T[apasule/ibHble W TepreHJUKY/sIpHble K TJIOCKOCTH,
NIPU3HAK TepPreHJUKYJISPHOCTU TNPSAMOA U IUIOCKOCTH, TeopeMa O IpsIMOM
TepIeHUKYJISIPHOW TUIOCKOCTH. YTJIbl B MPOCTPAaHCTBE: YrOJl MEXAY MpSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIM  yroJi, JIMHEWHBbIM Yyroa [JBYTrPaHHOTO  yrJja.
[TepneHAUKY/ISIp ¥ HAaKJIOHHBIE: PaCCTOSTHME OT TOUKM JI0 TIJIOCKOCTH, PACCTOSIHUE
OT TMpsMOM [0  TIJIOCKOCTH, TIpOeKUWss  (Urypbl Ha  IJIOCKOCTb.
[leprieHAWKYISPHOCTh  TIJIOCKOCTEM: TPU3HAK  TMEePHeHJUKYJSPHOCTA  [IBYX
n0cKocTel. TeopeMa 0 TPEX mepreHIuKYyJ/Ispax.

MHororpaHHuKH

[ToHsiTMe MHOTOrpaHHHKA, OCHOBHBIE 3/IeMEHTbl MHOIOTPAHHUKA, BBITYK/Ible
Y HEBBITYKJIble MHOTOTPAaHHUKW; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaK/IOHHasi TIpY3Mbl; O0KoBasi U
TI0JIHas TOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napasjiesieniunes; ¥ ero cpoucrBa. Ilupamuza: n-yronpHash nupamuzia, TpaHd U
OCHOBaHHe MUpaMU/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTUPAMU/IbI; paBU/IbHAs U
yceuyéHHass MNupamMuja. OJJieMeHTbl TM[pu3Mbl W nupaMuzbl. [IpaBUsbHBIE
MHOTOIPaHHUKU: TIOHSTHE MPaBWIBHOIO MHOTOIPDAHHMKA; TpaBU/IbHAs MpU3Ma U
NpaBWIbHAsl THMpaMW/la; NpaBW/IbHAs TpeyrojibHasi MUpaMUAa W TPaBUJIbHBIN
TeTpasAp; KyO. IlpeacraBieHWe O TIPaBWIBHBIX MHOTOTPAaHHUKAX: OKTap,
Jozekasip U ukocasap. CeueHust TPU3MbI U MUPaMUJIbI.

CuMMeTprst B MPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUKH, MPSIMOU,
IVIOCKOCTA.  OJJIeMeHTbl CUMMETpPUM B [HUpaMUjax, Mapaesenuresnax,
TNpaBUIbHBIX MHOTOTPaHHUKAX.



BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péOpa, JAWaroHaid, YIJIblL
[Tnomjagpr OOKOBOM TTOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIA/lb OCHOBaHWM, TeopeMa O OOKOBOU TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW TMHUPaMU/[IBI,
TeopemMa O TIUIOIA[W YyceuéHHOW mupamuabl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBIL.

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

11 KJIACC

Tena BpalueHus

HunuHapryeckas TIOBEPXHOCTb, obpasytoiiye LWJTMH/IPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHJPUUECKOW TIOBEpXHOCTH. L[WMWHAP: OCHOBaHUSA W
OoKoBasi TIOBEPXHOCTh, OOpa3yrolias ¥ OChb; TIUIOMAZb OOKOBOW W TIOJTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCTh, 00pa3yroiye KOHUUECKOW MMOBEPXHOCTH, OCh U
BepIlMHAa KOHUYeCKOW MOBePXHOCTH. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolrast
W OCb; TIUIOIAb OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIA KOHYC:
oOpa3yroiliye ¥ BbICOTa; OCHOBAHUS 1 OOKOBast IOBEPXHOCTb.

Cdepa u map: 1HeHTp, pajuyc, AWMAMeTp; TUIOIIA b TOBEPXHOCTH CGhEpEHI.
B3anmHoe pacriosiokeHre cdepbl U TIJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTDb K cdepe;
T/10111a/ib Chephl.

V306pakeHue Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LIWIMH/APa U KOHYCa.

KomOWHali Tel  BpalleHWs ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OINMMCAaHHBIM OKomo cdepwl; cdepa, BrUcaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[TonsiTrie 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 06 06BEMe
NPSIMOYTOJILHOTO  TTapasijiesienuresia M cieqcTBusi u3 Heé. OO0bEM LMIHHJPA,
KoHyca. O0BbEM 111apa M 11oiazib chepol.

[Tomobubie Tema B TmpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAASAMHU
TIOBepxHOCTel, 00béMaMu TI0/J0OHBIX TeJl.

Ceuennss mwIMHApa (Tapaiie/lbHO W TIEPIIeHAMKYJISPHO OCH), CEUeHHs
KOHyca (Tapasijie/ilbHoe OCHOBAaHHIO U TMPOXOJsiiee uepe3 BEPIINHY), CeUeHUs
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAaHCTBE

BekTop Ha My1ocKoCTH U B TipocTpaHcTBe. Cli0)KeHre U BEIUMTAaHHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha urc/o. Pa3nokeHre BeKTOpa MO0 TPEM HEKOMIIIaHAPHBIM
BeKTOpaM. [IpaBWio Tapasiiefienuriefia. PemieHude 3a7jad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeUCTBUM C BeKTopamu. [IpsiMoyrosibHasi cHcTemMa



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocredinve 3amauv B
KOOpAWHAaTax. YTOJ Mexay Bekropamu. CKassipHOe TMpOM3Be[eHHe BEeKTOPOB.
BblunciieHre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP pelLleHrr FeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3y/nbTaThl OCBOEHUs TIPOrpaMMbl yueOHOro TpeaMeTa
«MareMaTrka» XapaKTepU3yHTCS:

I'paxpaHCcKoe BociMTaHue:

c(hOpMHPOBAHHOCTBIO TPAXKAAHCKOM TO3UI[MN 00yUaroI[erocss Kak akTHBHOTO
M OTBETCTBEHHOTO U/JeHa PpOCCHUHCKOro 00IlecTBa, TMpeJCTaBIeHHEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TIpoLelyP TPa)KJAaHCKOTO oOIiectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3alMMO/IeliCTBOBaTh C COL|MA/bHBIMA HWHCTUTYTaMM B COOTBETCTBUU C UX
(GYHKIUSIMU U Ha3HaUEHUEM.

ITaTpuoTHUyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBI0 POCCUMCKOM TpaXkAAaHCKOW UIEHTUYHOCTH, YBa)KeHUs
K TIPOILLIJIOMY M HaCTOSIIeMYy POCCUMCKON MaTeMaTHKH, 1IeHHOCTHBIM OTHOLLIEHUeM
K [JOCTW)KEHUSIM POCCUMCKUX MaTeMaTMKOB W POCCHUMCKOW MaTemMaTH4eCKOU
IIKOJ/TbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

0CO3HAaHUEM Ty XOBHBIX 1[eHHOCTeu POCCHICKOTO Hapo/a;
Cc(hOpMUPOBAaHHOCTbID ~ HPAaBCTBEHHOT'O  CO3HaHUS, JSTUUECKOTO TIOBeJIeHUS,
CBS3aHHOTO C TPaKTUYeCKUM TTPUMEHEHUEM [JOCTMIKEHUW HAayKU U [esiTe/TbHOCTBIO
Y4EHOT0; 0CO3HAHWEM JIMUHOT'O BK/IaZia B ITOCTPOEHKE YCTOWMUMBOTO OyAyIIero.

JCTeTuYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOUasi 3CTETUKY MaTeMaTU4ecKHUX
3aKOHOMEPHOCTeH, 00BHeKTOB, 3ajiay, pelleHuH, pacCy>XeHul;
BOCITPUMMUYUBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3TMyUHbIX BU0B UCKYCCTBaA.

du3nueckoe BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTbID YMEHUSI TPUMEHSITb MaTeMaTUuYeCcKue 3HaHUs B
HMHTEepecax 370pOBOro u 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOIIEHHS
K CBOEMY 37I0POBBIO (3/0pOBOE MHUTaHHWe, COA/TaHCUPOBAHHBIM PEXXUM 3aHATHNA U

OT[bIXa, peryJisipHas (r3nueckas aKTHBHOCTB); (r3nUecKoro
COBEpILLIEHCTBOBaHUS, rpu 3aHATUSX CMIOPTHUBHO-03,0POBUTEIBHOU
[esiTeNIbHOCTBIO.

TpyaoBoe BoClIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHHWEM I1IeHHOCTH TPY/I0MH00us; UHTepecoM K
pa3MuHbiM  cepaM  mpodecCcUOHaTbHOM  JesITeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U eé TIPUIOXKeHUsIMU, YMEeHWeM COBepIllaTb OCO3HaHHbBINA BLIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBeHHble >KU3HEHHbBbIE TI/IaHbI;



TrOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0bpa30oBaHUI0 Ha TPOTSDKEHWH BCel >KU3HU; TOTOBHOCTHIO 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 9KOJOTMYecKuX mpobsem;
OpHeHTalleld Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM JJisd pellleHus 3a/ayu 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 3HAUMMOCTU I PA3BUTHS [UBWIM3ALMM; OBJIAIEHUEM 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

MerTanpeaMeTHbIe pe3yNbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTemaTHKa» XapaKTepu3yrTCs OBJIaZieHeM yYHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeusiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHUBEpCA/NbHbIMU pe2yAsimugHbIMU Oelicmeusimu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneyugarom
¢opmuposaHue 6a308bIX KOZHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcawoujee0  Mupd;  NpuMeHeHue  /102UYecKUX,
uccnedosamenbCKUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble lorHYecKue JAeiCTBHS:

e BBISIB/ISAITh M XapaKTePU30BaTh CYIleCTBEHHbIE TTPU3HAKK MaTeMaTHUeCKuX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAY TOHSATHUAMH; (HOPMYJ/IMPOBaTh
oTipefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUUKAI[UH, OCHOBaHHWS /i1 0000IIeHHss W CpaBHEHWSs, KpPUTepUH
TIPOBO/IUMOTI'0 aHa/n3a;

e BOCIIpUHUMATh, (QOpPMy/IMpPOBaTh U  TIPeoOpa30BBIBaTh  CY>KIEHUS:
yTBEpAUTE/bHbIE W OTpHIaTe/bHbIe, eJUHUYHbIE, YaCcTHbIE W OOIIue;
YCJIOBHBIE;

e BBIB/ATL  MaTeMaTUUYeCKHWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunss B (akTaxX, [JaHHbIX, HAOJIOZEHUSX W YTBEP)KAEHUSX;



npejjlaraTh ~ KPUTEPUW [ BBIABJIEHWS  3aKOHOMEDHOCTeH 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 KOHTPIPHUMEPBI; OOOCHOBBLIBATH COOCTBEHHbBIE
CYKIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aJaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAALIUN C YYETOM
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 00006IeHNUs 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 HWHGOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
Pa3IMUHBIX BHUZIOB U (hOPM IIpe/[CTaB/IeHNSI;

e CTPYKTYPHPOBaTh MH(OPMaAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
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 3DeHH’sI B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T10
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, Halle/leHHbIe Ha MOUCK
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/iATb  pe3yJ/ibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CAMOCTOSATeNbHO  BbiOMpaTh  (Gopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  [peUMYyIlecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOK pabOThI MPH pellleHrH YueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM [JleITeJIbHOCTH, TIJITAHUPOBATh OPTraHU3AIMI0 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 YacCTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusaiom

¢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, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHU!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITeJJbHOCTb 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

OmneprpoBaTh MOHATUSIMH: TOUKA, MPsiMasi, MJIOCKOCTb.

[TpyMeHSATb aKCHMOMBI CTEPEOMETPUM U CJIeAICTBUS W3 HUX TPU pelleHuH
reoMeTpUUeCKHX 3a/iau.

OmnepupoBaTh MOHATUSMU: N1apPa/UIe/IbBHOCTh U MEPIeHJUKY/IIPHOCTD TPSIMBIX
Y TIJTIOCKOCTEH.

KnaccudunupoBaTh B3aMMHOE pacCIio/IO’KeHHEe TIPSMBIX U TUIOCKOCTeH B
TIPOCTPAHCTBE.

OmnepupoBaTh TIOHATUSIMH: [IBYTPAHHBIA YTroJ, I'PaHU [BYTPAHHOTO YTJa,
pebpo ABYrpaHHOTO yTJjia; JMHEWHBIM yTro/ JABYTPAaHHOrO YIJa; I'pajJlyCHas Mepa
IBYTPAaHHOTO yTJIa.

OnepupoBaTh TIOHATHUSMHW: MHOTOTDAaHHMK, BBIMYK/JbIM W  HEBBITYKJIbIHI
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTPDaHHUKA, TIPaBUIbHBIM MHOTOT'DaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (ITMpaMu/ia; TPH3Ma,
NIPSIMOYTOJIbHBIN Mapasuieenuries, Ky0).

KnaccuduipoBatb ~ MHOTOTDaHHWKH,  BbIOMpas ~ OCHOBaHUS  [ijIs
KnaccuduKauu  (BbIMYK/Ible W HEBBLINMYK/Ible MHOTOTDAaHHUKH; TPABU/IbHBIE
MHOTOTPaHHUKH; MPsIMble ¥ HaK/IOHHbIE PHU3MBI, TTapasijie/IenuIe/ibl).

OmneprpoBaTh MOHATUSIMH: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPDAHHUKOB.

OOBSACHITD TIPUHIIUIIBI TIOCTPOEHUST CEUEHUH, UCTIONb3Ys METOZ, C/IeIOB.

CTpouTb cCeueHWss MHOTOTPAHHHMKOB METOJIOM  CJIe/IOB,  BBITIOJHATh
(BBIHOCHBIE) TIIOCKHE YEPTEeXKW K3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemrath 3a/jauy Ha HaXOXKJeHWe reOMeTPUUYEeCKUX BEIMUMH 10 00pa3riaM Wiu
a/ITOPUTMaM, TIPUMEHSII W3BeCTHbIE aHA/IUTUYEeCKWe MEeTOAbl TPH pelleHu
CTaH/JJaPTHBIX MaTeMaTHUYeCKUX 3a/jau Ha BbIUMC/IEHHe PacCTOSHUN MEXIy ABYMS
TOUKaM{, OT TOUKA [JO TIpIMOM, OT TOUKA [0 TUIOCKOCTH, MEXIy
CKPEIVBAIOIMUCS TTPIMBIMH.

PeliaTh 3aZiauM Ha HAXOJKZEHHE TeOMEeTPUUeCKHX BeJIMUMH T10 0OpasiiaM Uiu
a/JIfOpPUTMaM, TIPUMEHSII HW3BECTHble aHaMTUUeCKWe METObI TPH PpelleHuH
CTaHJAPTHbIX MaTeMaTHUeCKMX 3aJay Ha BbIUKMCAEHWE VIJIOB  MEXIY
CKPEIVBAIOIUMHUCS  TIPIMBIMH, MEXIy TIPIMOH U IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



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

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

W3BnekaTb, TMpeobpa3oBbiBaTh M UHTEPIIPETHPOBaTh MHQPOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYEeCKUX (Urypax, rnpezCcTaBIeHHYI0 Ha uepTeXxax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl /i pelleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawlux HeCKOJIbKO 11aroB pelleHuys], eC/Iu yC/I0BUSl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

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

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

[IpuMeHATh TOy4YeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JW3MPOBaThb peasbHbIe
CUTyalluM W TPHMMEHSITb W3yueHHble TOHATUS B IIpoLlecce IIOMCKa peLleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW mpobseMbl, MOJe/NMpOBaTh peasbHble
CUTyallUM Ha sA3bIKE TeOMeTPUH, WCC/Ie[0BaTb [IOCTPOEHHbIE MOJENU C
WCTI0/Tb30BaHNEM reOMeTpUUYeCKUX TIOHSITUM U TeopeM, arrapara ajire0pbl; peliath
IIpaKTUYeCKHe 3a/lauu, CBSI3aHHble C HAXO0KJeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OnepypoBaTh TMOHSATUSIMU: LWIWHJpUUECKas TOBEPXHOCTb, 0Opa3syrolue
I[UIUHADUYECKONW  TIOBEPXHOCTHM;  LWIWHP;  KOHWYecKas  TIOBEPXHOCTb,
oOpa3yolrie KOHUUeCKOW TTOBepXHOCTH, KOHYC; cepuueckasi IOBePXHOCTb.

Pacnio3HaBaTh Tena BpaitieHus (LUIMH/P, KOHYC, cdepa U 111ap).

OOBSICHATE CTIOCOOBI TTOTYUeHHs Te/ Bpall[eHusl.

KrnaccuduimpoBats B3auMHOe pacrionioykeHre cepsl U MJI0CKOCTH.

OneprpoBaTh MOHATUSIMU: 1LIaPOBOM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; ILIapOBOM CJIOM, OCHOBaHHE IIapOBOI0 CJIOS, BbICOTA IIApOBOTO CJIOS;
11apOBOM CEKTOP.

Bbruncsiate  00bEMBI M TUIOL[AAM  TIOBEDXHOCTEM Tesl  BpallleHus,
reoMeTpUUYeCKHX Tejl C IpUMeHeHreM (hopMy .

OnepupoBaTh TMOHSITUSIMA: MHOTOTDAaHHUWK, BIHMCaHHbIM B cdepy U
OMUCAHHBIA OKO0JIO cdepbl; cdepa, BOKWCAHHAs B MHOTOTPAaHHUK WX Teso
BpallleHusl.

BBIUNC/IATE COOTHOILIEHUST MeXXAy TUIOLaAsIMU TOBepXHOCTel U 0ObéMamu
MOI0OHBIX Te.



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

BbINoHATH (BBIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHusl.

Vi3BriekaTtb, HWHTEPIPETUPOBaThL U IpeoOpa3oBbiBaTh WHGOPMALUIO O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (PUrypax, mpeCcTaB/JeHHYI0 Ha uepTekax 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, KOJUTMHeapHble U KOMIL/IaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTopa Ha UMC/I0, YTO MeXy
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, MpeAToararwiuX HeCKOJIbKO I1aroB pellleHus, eC/TH yCJIOBUS TIPUMeHeHMs]
3a/laHbl B IBHOU (hopMe.

PemaTh mpocTeliie reoMeTpuueckue 3aZlaud Ha TIpUMeHeHue 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 MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe 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 TIIOMCKA pelleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsiemMbl, MO/|e/IMPOBaTh  peasibHbIe
CUTyalluM Ha A3bIKe TeOMeTpUH, WCC/Ie[OBaTh IIOCTPOEHHbIE MO C
WCTI0/Tb30BaHHEM TeOMeTPUUeCKUX TTOHITUM U TeOpeM, arirapaTa aareOpbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUEeM TeOMeTpPHUUeCKHX BeJTUUKH.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KontposibHbie | IIpakTHyeckue
n/n NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
bubmoTeka [IOK
1 B 10
BEACHAE B CTEPEOMETDHIO https://m.edsoo.ru/1c209e37
5 IIpsiMBIe ¥ MJIOCKOCTY B POCTPaHCTBe. 12 1 bubmmoreka IIOK
[TapaniebHOCTh MIPSIMBIX U TIJIOCKOCTeN https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYISIPHOCTD TPSIMBIX U 1 Bubmioreka IIOK
MJIOCKOCTeM https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
4 1 1
¥ TIbl MY [PSIMBIMH U TII0CKOCTAMIL 0 https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
> MrororparHHKH 1 1 https://m.edsoo.ru/1c209e37
) bubmioTeka LIOK
6 OBbEMLI MHOTOraHHHKOR J 1 https://m.edsoo.ru/1c209e37
bubmoTeka [IOK
7 IToBTOpEHME: CeueHUs], paCCTOSTHUA U YIJIbI 4 1
https://m.edsoo.ru/1c209e37
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 K/TACC

KosimuecTBo uyacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m Kontponbuel | IIpakTHueckue
MPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
e paboTbI paboThI
pecypchbl
bubmoreka LIOK
1 Tena ppaujervs 12 https://m.edsoo.ru/1c209e37
i bubmioreka LIOK
2 OOnémbi Ten > 1 https://m.edsoo.ru/1c209e37
bubmoreka LIOK
3 B 10 1
€KTOPbI ¥ KOOPZAWHATHI B TIPOCTPAHCTBE https//m.edsoo.rw/1c209e37
4 [ToBTOpEHUe, 06001TIEHNE, 7 1 bubnuoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIeKTPOHHBIE
Ne Jdata nudpoBbie
Tema ypoka KoHnTpo/ibHble | IIpakTHYecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
OCHOBHBIE MOHATUS] CTEPEOMETPHH:
TOUKa, NpsiMasi, MJI0CKOCTb,
rpoctpaHcTBo. I1paBuna
bubmiorteka LJOK
1 1300pakeHHs Ha pUCYHKax: 1
- https://m.edsoo.ru/aecc77cd
1300pakeHHs TJIOCKOCTeH,
rapasijie/lbHbIX TIPSIMBIX (OTPe3KOB),
cepe/iHbI OTpe3Ka
IToHaTHA: NTepecekaroLecs
2 IIJIOCKOCTH, TlepeceKarolecs rpsmasi 1 Bubmiorexa [JOK
» TTeP . P https://m.edsoo.ru/2d8a9c99
Y TIJIOCKOCTD
[TonsTYSA: ITepeceKaroLecs
3 IIJIOCKOCTH, TlepeceKarolyecs rnpsmast 1 Bubmiorexa OK
» TTEP . P https://m.edsoo.ru/db685e73
Y TUIOCKOCTD
3HaKOMCTBO C MHOTOI'paHHUKaMH,

4 n300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubmoteka LIOK
PUCYHKax, Ha IPOEKL[OHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HauanbHble cBefieHus 0 KybOe 1

5 nvpamMuze, X pasBépTKUA U MOJenu 1 Bubmiorexa OK

DAMIE, MX PAsBEp AT https://m.edsoo.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
6 HauanbHble cBefieHus 0 Kybe 1 1 bubmmoreka LIOK




npamu/ie, UX pa3BEéPTKU U MOJeJTu.
CeueHusi MHOTOTPDAaHHHUKOB

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

IToHsiTHe 06 aKCMOMAaTHUUECKOM

7 MOCTPOEHHH CTePeOMeTPHHU: aKCUOMBbI Bubmotexa OK
P P Pyt https://m.edsoo.ru/0cc5c4fe
CTepeoMeTpHH U CIeICTBUS U3 HUX
[ToHsATHE 006 aKCHOMAaTHUYECKOM
8 MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI Bubmorexa IOK
P P puiT https://m.edsoo0.ru/239c¢8cb4
CTepeoMeTpHH U CIeICTBUS U3 HUX
[MToHsATHE 006 aKCHOMAaTHUYECKOM
bubnmoreka LJOK
9 MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI
https://m.edso0.ru/65c6b106
CTepeoMeTpHH U CIeICTBUS U3 HUX
[MToHsATHE 06 aKCHOMAaTHUeCKOM
bubmoreka LIOK
10 IIOCTPOEHUU CTEPEOMETPUM: aKCHOMBI
https://m.edsoo.ru/258fc245
CTepeoMeTpHH U CIeICTBUS U3 HUX
B3avMHoe pacriosioykeHue MpsIMbIX B
1 IIPOCTPAHCTBe: IepeceKaroluect, bubmiorteka LJOK
rapa’siie/ibHble U CKpelyBaroLecs https://m.edsoo.ru/1a2520£6
TpsiMble
[TapanienbsHOCTb NPAMBIX U
TIJIOCKOCTEN B POCTPAHCTBeE:
12 rapa’sijie/ibHble TIpsiMble B Bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
TIPOCTPAHCTBe; Mapasule/IbHOCTb TPEX
TMIPSIMBIX
[TapanienbHOCTb NPSMBIX U
13 TIJIOCKOCTeN B MPOCTPaHCTReE: bubmmoreka IIOK
[TapaniebHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 YT71Bl € COHarpaB/IeHHbIMU bubnuoreka LIOK




CTOpPOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmoreka IIOK
TPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay rpsiMbIMU B bubmmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapasienbHOCTB MJIOCKOCTEN: bubmoteka LIOK
riapasuiesibHble IVIOCKOCTU https://m.edsoo.ru/2e18£255
. . bubmoreka LIOK
18 CaoiicTBa napasie/bHbIX IIJI0CKOCTen
https://m.edsoo.ru/e504d656
[TpocTeiiiivie TPOCTPaHCTBEHHbIE
19 (urypsl Ha MJIOCKOCTU: TeTPajs Bubmotexa OK
P - TETPaAD, https://m.edsoo.ru/4a28dc02
KyO0, Tlapasuiesienure]
N bubmoreka LIOK
20 ITocTtpoeHue ceueHun
P https://m.edsoo.ru/1d434d0f
. bubmmoreka LIOK
21 [TocTtpoeHue ceueHut nommorexa L
https://m.edsoo.ru/ec26fe5d
KoHTtponbHas pabora o teme
Y "[IpsiMble 1 TIJIOCKOCTH B bubmoteka LIOK
npocrpaHcTse. [lapanienbHOCTE https://m.edsoo.ru/9a0a9e56
MIPSIMBIX U IJIOCKOCTeM"
[TepnieHAMKYASIPHOCTD MPSIMOM U
23 HH(I))CKOQ“H'}IITE P:IeH VK 5)1;1 Hble Bubmorexa IOK
- TTePHERAMKY AP https://m.edsoo.ru/b19f6a5d
MpsIMble B TIPOCTPAHCTBe
24 [IpsimMblie mapasnienbHbie U bubmiorteka LJOK
TepreHUKYyJ/IApHbIe K INIOCKOCTU https://m.edsoo.ru/0ac11c95
75 [IpsimMble napasinesnbHble U bubmoteka LIOK
MeprieHJUKYJIsIpHbIe K [JIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK neprieHAUKYJISIPHOCTH Bbubmoteka LIOK




HpﬂMOﬁ N IIVIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3HaK neprieHAUKYJIIPHOCTH bubmoteka LIOK
TIPSIMOM U TJIOCKOCTH https://m.edso00.ru/79165d15
)8 Teopema o nipssiMoii bubmoteka LIOK
TNepreHJMKY/ISIPHOM IJIOCKOCTH https://m.edso0.1ru/635c5087
79 Teopema o nipsiMoi1 bubmoteka LIOK
TepreHUKY/ISIPHOU TIJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o nipsimoi bubmioreka LJOK
TiepreHAUKYISIPHOMN TIJIOCKOCTU https://m.edsoo.ru/7d18834b
[TeprieHAMKYSID U HAK/IOHHBIE:
31 aCPCTOHﬂI/IeYOT EOT-IKI/I 0 MJIOCKOCTH Bubmotexa IOK
p f ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM /10 TIJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
32 anCTOHEI/IEYOT EO‘{KI/I 0 TJIOCKOCTH Bubmorexa OK
p 6 ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT NPSIMOM /10 IJIOCKOCTH
[TeprieHAMKYSID Y HAK/IOHHBIE:
33 aCPCToinHeYOT EO‘IKI/I 0 IJIOCKOCTH Bubmiorexa [IOK
P 6 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOM 10 TJIOCKOCTH
[TeprieHAMKYSID ¥ HAK/IOHHBIE:
34 aCILTOHil/IeyOT EOLIKI/I 0 IJIOCKOCTH Bubmotexa OK
P 6 ’ https://m.edsoo.ru/dbee22bc
pPacCTOsiHUE OT MPSIMOM 10 TJIOCKOCTH
35 Yr/bl B IPOCTPAHCTBE: YIoJl MeXAY bubmioreka LJOK
TPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 [ByrpaHHbIN yroJ, TUHEHHBIN yroJ bubnuoreka IIOK
JBYTPaHHOIO yrJia https://m.edsoo.ru/5fa0b3ce
37 [IByrpaHHbIN yroJ, JTMHENHbIN yroJl bubmoTeka LIOK

[BYTPaHHOrO yrja

https://m.edsoo.ru/c7c777ed




[TeprieHAVKYISPHOCTD MJIOCKOCTEH:

38 [IPU3HAK IepreHaUKYIIpHOCTU IBYX Bubmmorexa [JOK
p Up AMKYTIAD ABY https://m.edsoo.ru/ec3e2da3
[IJIOCKOCTEH
[TeprieHIUKYIAPHOCTD IJIOCKOCTEH:
39 I IEBHaIfL neynefl UKYJISIPHOCTHU [IBYX Bubmorexa LIOK
p Up AHKYTIAD ABY https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTeH
[NeprnieHIUKYIAPHOCTD TJIOCKOCTEH:
40 1 IEBHEIKA neynefl UKVJIAPHOCTU IBYX Bubmiorexa LIOK
P Up AMKY AP ABY https://m.edsoo.ru/ba75dc57
IIJIOCKOCTeH
41 TeopeMma o TpEx neprieHAUKY/IIpax Bubmiorexa HOK
p p p AMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx meprieHIuKy/Isipax Bubmiorexa HOK
p p p AMKYIIAP https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx meprieHIuKy/Isipax Bubmmorexa [JOK
P PEX TIEPTIEHAMKY AP https://m.eds00.ru/9f246736
KonTponbHas paboTa 1o TeMam
44 "[leprieHAUKY/IAPHOCTD MPAMBIX U bubnuoreka IIOK
nockocTe" u "YT/bl MeXy https://m.edsoo.ru/5b971ef3
TPSMBIMU U TJTOCKOCTAMU"
[ToHsiTHe MHOTOrpaHHUKA, OCHOBHbIE
371eMeHTbl MHOT'OTDaHHUKa,
45 BBIITYKJ/IbIe U HeBLIIYK/IbIe Bubmiorexa HOK
y y N https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKa
MHOTOTpaHHUKA
[1pu3ma: n-yronbHasi Ipu3Ma; FpaHy U
46 OCHOBAaHMUS TIPU3MBbI; TIpsIMasi U bubmoreka IIOK

HaKJ/IOHHAsA MPU3MBbI; 6okoBas 1
IMOJIHadA MOBEPXHOCTL ITPU3MBI

https://m.edsoo.ru/b4ad63ad




[Maparnnenenure[, MPsIMOYTOJIbHBIN

bubnuoreka IIOK

47 napasiesieniuIes ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamyja: n-yroJsisHast MpaMu/a,
I'PaHU U OCHOBaHUe NMpaMU/bl;
48 OoKoBasi ¥ TIOJTHAs [IOBEPXHOCTh Bubmiorexa [JOK
B https://m.edsoo.ru/fblcd0a5
NYMpaMu/ibl; paBUIbHAas U yCeuéHHast
nvpamu/zia
IIpaBU/IbHBIE MHOI'OTPaHHUKU:
TIOHSATHE TIPaBUIbHOT'O

49 MHOI'OTpaHHUKA; [IPaBUJIbHAsA MIpU3Ma bubmoTeka LIOK
Y paBU/IbHAasg NMUpaMu/ia; IpaBUIbHasA https://m.edsoo.ru/074c8865
TpeyroJsibHas nupamuza u
TIpaBU/IbHBIN TeTpasip; KyO
IIpencraBieHue O NpaBUIBHBIX

50 MHOI'OIPaHHUKAax: OKTas/p, Bubmuorexa [IOK

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

51 MIPSIMOU, TUVIOCKOCTH. DJIEMEHTbI bubmoteka LIOK
CUMMETPHUU B ITUpaMujax, https://m.edsoo.ru/b9e777d9
Tapasuiesienure/ax, paBUIbHbIX
MHOI'OIpaHHUKax
Beluncienue 3/1eMeHTOB

52 MHOTOTPaHHUKOB: péOpa, JuaroHanmmy, Bubmiorexa OK

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

TO/THOW MTOBEPXHOCTHU MPSIMOM
TIPU3MBI, I710111aJjb OCHOBaHUM,
TeopeMa 0 O0KOBOM IMOBEPXHOCTH

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




TIPSIMOM MIPU3MBI

[Tnomazbr 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHY NPaBUJILHOU

54 MUPaMHU/bI, TeOpema O TUIOLagu Bubmmorexa [JOK
P Uﬂ » Teop Lu A . https://m.edsoo.ru/5603e30b
OOKOBOI MTOBEPXHOCTH YCEUEHHOMN
TTUPAMU/IBI
55 KoHntposbHast paboTa 1o Teme Bbubmoteka LIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95£f5c04
bubmoreka IIOK
n n
56 onsTue 06 0Onéme https://m.edsoo.ru/7ad0020b
bubmoreka IIOK
- "
> Obném mpaviet https://m.eds00.n/235171b3
, bubnuoreka LIOK
>8 Obbém mapami ! https://m.edsoo.ru/f47dfefd
, bubnuoreka LIOK
>9 Obbém mpamn et https://m.edsoo.ru/79¢10312
N bubmoreka LJOK
60 O6bém mupamize! https://m.edsoo.ru/2faadc3f
bubmoteka LIOK
61 OOBEM MPU3MBI https://m.edso0.ru/7985360
8
, bubnuoreka LIOK
62 O6bém npu3vet https://m.edsoo.ru/1e053890
bubmioTeka LJOK
63 O6nBé
HEM HPH3MEL https://m.edsoo.ru/482d3f51
64 KoHTposnbHast paboTa o teme bubmiorteka LJOK
"O6BEMBI MHOT'OI'PAaHHHUKOB" https://m.edsoo.ru/28a6573c
65 [TorTOpeHue, 06001IeHIE bubmioTteka LJOK




cucTeMaTU3aLysl 3HaHUM.
[TocTpoeHue ceueHUit B
MHOTOrpaHHUKE

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

[ToBTOpEHue, 00001IeHE
CHCTEMAaTH3aLIUs 3HAHUH.

66 BbiuniciieHre pacCTOSTHUAN: MeXIy 1 bubmoreka IIOK
JIByMsI TOUKaMH, OT TOUKH /IO TIPSIMOHA, https://m.edsoo.ru/f7792ba9
OT TOUYKH JI0 TVIOCKOCTH, MEXIY
CKPELLMBAOIMMHUCS NPSIMbIMU
bubmioreka LJOK
67 WTorosas KOHTpO/LHas paboTa 1 https://m.edso0o.ru/b9146bc0
[ToBTOpEHMe, 06001IeH e
CHCTeMaTH3al[ys 3HaHUM.
BrrunicieHue yrioB: Me
68 CKPEH_U/IBaIOU.[ZIMI/ICH Hp;Kl;/[qu]IMI/I, 1 Bubmorexa [JOK
. https://m.edsoo.ru/56765e8b
Me>Xy TIPSIMOM U TJIOCKOCTBIO,
JIBYTDaHHBIX YTJIOB, YTJIOB MEXY
TJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 K/TACC

KonuuecTBo yacos JJIeKTPOHHbIE
Ne ara nu@poBbIe
Tema ypoka KonTponbubie | IIpakTnuecku A p
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchbl
Cdepa v map: LieHTp, painyc,

1 “aMeTp; MJI0LaJb MOBEPXHOCTU 1 Bubmiorexa IOK
A P> e P https://m.edsoo.ru/0341bc2b
cheprbl
B3aumHoe pacriosioxxeHue chepbl U

bubmoreka IIOK
2 TJIOCKOCTH; Kacare/ibHasi IJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; riomags cdepbl

3 V306pakeHue cdepsl, 11apa Ha 1 bubmmoreka LIOK
I710CKOCTH. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
LunuHpuueckast TOBePXHOCTb,

4 obpa3sytoriye 1UIHHAPUUeCKOU 1 bubnuoreka LIOK
TOBEPXHOCTH, OCh LJWINHPUYECKON https://m.edsoo.ru/6054b8c1
TOBEPXHOCTHU
LlunmuHap: ocHOBaHUs U OOKOBast

5 TOBEPXHOCTb, 00pa3yroIas U oCh; 1 bubmiorteka LJOK
T/I0I[aIb OOKOBOM Y TIOJTHOM https://m.edso0.ru/188f6216
TOBEPXHOCTHU
M306pakeHue LWIMHAPA Ha
IJIOCKOCTU. Pa3sBépTka LiMyInHApa.

6 CeueHus LIWJIHH pa (nnL(l)CKocff}o 1 Bubmmorexa [JOK

H . AP ’ https://m.edsoo.ru/016e25eb
rapa’siie/ibHOW Un
TreprieHAuKY/IsIPHOM OCH LIU/IUH/IPA)
7 Konunuyeckas moBepxHOCTb, 1 bubnuoreka LIOK




obpa3sytolie KOHUUeCKou
TIOBEPXHOCTH, OCh 1 BepIIMHA
KOHHUYEeCKOM TTOBePXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBaHHE M BepPIIWHA,

bubmmoreka IIOK

8 obpas3yroliast ¥ 0Ch; TUIOLA/[b
pasyrom bs TUIOIAA https://m.edsoo.ru/897dd3b2
OOKOBO¥ U MOJTHOM TIOBEPXHOCTH
Y ceuéHHBIM KOHYC: 00pa3yroliye 1
9 BBICOTA; OCHOBaI-}III/IH u gOKZBaH; Bubmorexa 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/0bde1be8
TJIOCKOCTHBIO, TIPOXOZsiieli uepe3
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.edsoo.ru/26a03fb7

bubmiorteka LJOK

14 O06BéM LMIUHApPa, KOHYCa

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

15 O6mBéM 1m1apa u TIomazab chepbl

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

16 [TomoOHbIe Tela B MPOCTPAHCTRE. bubmoteka LIOK




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 Bubmuorexa [IOK
P https://m.edsoo.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. [IpocTerimme 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




KonTtponbHast pabora 1o teme

27 "BeKTopbl ¥ KOOPAUHATHEI B 1 bubmmorexa LIOK
P " PA https://m.edsoo.ru/77¢22fc5

IIPOCTPAHCTBe
[ToBTOpeHue, 06001IeHE U

)8 cucTemMaru3anys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢durypsl, akThbl, TEOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMEeTPUU
[ToBTOpeHue, 06001IeHE U

79 cucTemMarysanys 3HaHui. OCHOBHbIE 1 bubmoteka LIOK
¢burypsl, ¢hakThl, TeOpeMbl Kypca https://m.edso0.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 cUCTeMaTtr3alus 3HaHUM. 3aZ,auu 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 nommoreka I
https://m.edsoo.ru/ec24dfc?

34 [ToBTOpEHME, 0600IIEHE U 1 bubmmoreka LIOK

CHCTeMaTH3al[ysl 3HaHUN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34




I[TPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

1.T'eomeTpusi, 10—11: Yueb. qyist ob1ieodbpa3oBarenbHbIx yupexaenuit/ JI.C. ATaHacsH,

B.®. Bytys0s, C.b. Kagomies u ap. — M.: IIpocseruenue, 2019r
METOJNYECKUE MATEPUAJIBI VI YUUTEJIA

1. T'eometpus, 10-11: Yueb. asis obmeobpazoBatesibHbIX yupexkaenuii/ JI.C. AtaHacsH,
B.®. byrysos, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2019r. 2. I'eometpus. 10-11
Kacchl. [ToypouHble pa3paboTku K yueOHUKY ATaHacsiHa - CaaksiH C.M., Byty3oB B.®. 3.
B.I'. 3uB. [luakTiueckue matepurassl o reomerpuu A 11 kiacca. — M. [Ipocselenue,

2012.

ION®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

WHTepHeT-pecypchl:

1. www.edu.ru (caiir MOuH P®).

2. www.school.edu.ru (Poccuiickuii 06111e06pa3oBaTe/IbHBIN ITOPTa).

3. www.pedsovet.org (Bcepoccutiickuii IHTepHeT-11e/iCOBeT)

4. www.fipi.ru (caiit ®efepanbHOr0 MHCTUTYTA TieJarOTMYECKUX U3MepeHUi).

5. www.math.ru (HTepHeT-nojiep)Kka yuuTeael MaTeMaTUKH).

6. www.mccme.ru (cal'T MOCKOBCKOT'O IJeHTpa HerpepLIBHOI'0 MaTeMaTHUuecKoro
obpa3oBaHus).

7. WWW.it-n.ru (ceTb TBOPUeCKUX yuuTesiei)

8. www.som.fsio.ru (cereBoe 06beiiHEHE METOKCTOB)

9. http:// mat.1september.ru (cailiT ra3eTsl «MareMaTHKa»)



10. http:// festival.1september.ru (dbectuBans negaroruueckux uzaeid «OTKPBITBINA YPOK»
(«ITepBoe ceHTSOPS»)).

11. www.eidos.ru/ gournal/content.htm (MIHTepHeT - >KypHas «DUg0c»).

12. www.exponenta.ru (06pa3oBaTe/IbHbIM MaTeMaTHUeCKHUM CakiT).

13. kvant.mccme.ru (3/1eKTpOHHasi Bepcus )KypHasa «KBaHT».

14. www.math.ru/lib (3nekTpoHHasi MaTeMaTHuecKasi OMOMOTEKA).

15. http:/school.collection.informika.ru (eguHast Kosutekius UQpPOBBIX 0Opa30BaTeTbHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectrpoBanue 5-11 Knacchl).

17. http://teacher.fio.ru (regaroruueckasi MacTepckasi, ypoky B IHTepHeTe u Apyroe).
18. www.uic.ssu.samara.ru (ryTeBoguTe/b «B Mupe HayKu» il IKOJIbHUKOB).

19. http://mega.km.ru (Merasuuuksonenusi Kupunna u Medopus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (calTbl « DHLIMK/IOTIEANAN»).
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