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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpamMma yueb6HOro Kypca «I'eomeTpusi» 06a30BOTO ypOBHS sl
obyuarorifuxcs 10 —11 xkmaccoB pa3paboraHa Ha oOcHoBe @efepasibHOTO
roCyZlapCTBEHHOI'0 00pa30BaTe/IbHOTO CTaHZapTa CPeAHero oo0Iero oopa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsB/IsSEMBIX K
MareMaTH4eCKOMy 00pa30BaHMIO, W TPaJULIMA POCCUMCKOr0 00pa3oBaHMS.
Peanu3aiiusi porpamMmbl o0ecrieurBaeT OBJlafieHue K/IF0UeBbIMU KOMITeTeHLIVSIMU,
COCTaB/ISIFOIIIUMH OCHOBY /IJIi CAMOPA3BUTHSI W HeIpephIBHOTO 00Opa3oBaHUS,
1[e/IOCTHOCTb OOII[eKy/IbTYypPHOTO, JIMYHOCTHOTO W TI03HABaTe/JIbHOTO Da3BUTHS
JIMYHOCTH 00yYaroLHXCSl.

IOE/IN N3YUEHUA YYEBHOI'O KYPCA

BaxHOCTb yueOHOTO Kypca TeoOMeTpUM Ha YpOBHe cpefHero o6iiero
obOpa3oBaHusi 00ycC/OB/IeHAa TPAKTUUECKOW 3HAUMMOCTBIO MeTalpeJMeTHBIX |
TIpeIMETHBIX Pe3y/JIbTaTOB O0yueHWs TeOMEeTpPUM B HampaB/JeHWUH JIMYHOCTHOTO
pa3BuTHS oOyuJaromumxcsi, (opMupoBaHUs (YHKIMOHATLHOM MaTeMaTUUeCKOU
I'PaMOTHOCTH, U3yUeHUs IPYTuX yueOHbIX AUCIUTUIMH. Pa3BuTHe y 00ydaronuxcs
TIPAaBWIBHBIX TIPE/ICTaB/eHU O CYIITHOCTH U TIPOUCXOXKIEHUU TeoMeTPUUeCKUX
abCcTpakiyii, COOTHOILIEHWM peajibHOTO W W/Iea/IbHOTO, XapaKTepe OTPa)KeHUs
MaTeMaTUYeCKOM HAayKOW SIBIEeHMA U TMPOLeCCOB peajibHOr0 MHUpa, MecTe
reoMeTpUY B CUCTeMe HayK Y POJIM MaTeMaTHyeCcKoro MO/IeTMPOBAHUS B HAyUHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUHOTO MUPOBO33DEHUS
yUaluxcsi, a TakKKe KauyecTB MbIIUIeHHs, HeOOXOJUMBIX Ui aJamnTalid B
COBpeMeHHOM 00i11iecTBe.

['eomeTpusi sB/ISI€TCS OAHUM U3 0A30BBIX TIPEMETOB Ha YPOBHE CpeAHero
obmjero oOpa3oBaHus, TaK KaK 00ecreurBaeT BO3MOXXHOCTb H3YUeHHST Kak
JUCIUIUIMH eCTeCTBEHHO-HayUHOH HarpaB/eHHOCTH, TaK U T'YMaHHUTapHOM.

Jlornueckoe MbIiiuieHre, GoOpMHUpyeMoe TpH H3ydYeHHH O00ydJaroiuMUCs
TIOHSITUMHBIX OCHOB T€OMETPUU 1 TIOCTPOEHHUH 1[eTIOUKH JIOTUUECKUX YTBEPXKIeHUH
B XOZle pellleHUs] reoOMeTPUUeCKUX 3afiau, yYMeHHe BbIIBUTaTh U OMpOBepraTh
TMITOTEe3bI HEMOCPeJCTBEHHO HCIIOJIB3YIOTCS TIPU PEIleHrd 3a7iau eCTeCTBeHHO-
HayYHOTO 1MK/Ia, B YaCTHOCTH M3 Kypca (GU3HKH.

YMeHHe OPUEeHTHPOBATLCS B TTPOCTPAHCTBE UIPAeT CYIIeCTBEHHYIO POJb BO
BCcex 00sacTsax fAesTeNbHOCTH uesioBeka. OpueHTalysi ueoBeKa BO BPeMEHH U
TIPOCTPaHCTBe — HeoOXoAWMOe YC/IOBHe €ro COlMa/lbHOTO ObiThsA, (dopma
OTPa)KeHUsI OKPY’KaloIllero Mupa, YCJIOBHE YCITEITHOrO IMO3HAaHWS M aKTHUBHOTO
npeoOpa3oBaHusl  AelcTBUTENBHOCTH.  OriepupoBaHHe  MMPOCTPAHCTBEHHBIMU
obpa3amMu 00beqUHSAET pa3Hble BHABI yueOHOM W TPYJOBOM [IeATeTbHOCTH,



ABJIIETCS OAHUM W3 TMPOQeCcCHOHabHO Ba)KHBIX KauecTB, MMO3TOMY aKTya/ibHa
3afiaua (opmMHpOBaHUSI y OOyuarol[uXCs MPOCTPAHCTBEHHOTO MBbIILIEHUST Kak
Pa3HOBHIHOCTY 00pa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MPAKTHUECKOM ZiesiTe/TbHOCTH 110 MHOTUM HaIlpaBJ/IeHHUSIM.

Llenb ocBoeHusi mporpammbl yueOHoro Kypca «['eomerpusi» Ha 6a30BOM
ypoBHe 00yueHusi — oOmjeobpa3oBaTelbHOe ¢ OOIEKY/JIbTYPHOE pa3BUTHE
oOyuvaroruxcss ~ yepe3  obOecrieueHWe  BO3MOKHOCTM — TIpuoOpeTeHUSI U
WCTIO/Tb30BaHUSI  CUCTEMATUUeCKUX T'eOMeTPUUeCKUX 3HaHUW U [JIeHCTBUH,
CrelIUPUUHBIX TeOMEeTPHH, BOSMOXKHOCTH yCIIEITHOTO TIPO/0/DKeHNst 00pa3oBaHMUs
T0 CIeL[MabHOCTSIM, He CBS3aHHBIM C MPUK/IaJHbIM UCIOb30BaHUEM reOMeTPUM.

[lporpamMa 10 TeoMeTpud Ha 0a30BOM ypOBHe TIpeAHa3HauyeHa [ijIs
00yuaroIuXxcs CpefiHeld ITKOJIbI, He WCTBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHHM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. Takum oOpa3oM, oOyuyaromiuecs Ha
06a30BOM ypOBHe /IO/KHBI OCBOUTH OOIIMe MaTeMaTUueCKWe YMeHHsl, CBsi3aHHbIe
Cco crenupUKON TreoMeTPpUM U HeoOXOAWMBIe [/ J>KA3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YUUTh TeoMeTpuio Oosiee
r1yboKo, ec/ii B JAajbHEHIIeM BO3HMKHET HeoOXOJWMOCTb B TeOMeTPUUYEeCKUX
3HAHUSIX B MPOQeCcCUOHaNIbHOM /leaTeTbHOCTH.

IlocTkeHWe 1[e/IM  OCBOEHHs IIPOrpaMMbI  00eCITeUMBaeTCsl  peleHreM
COOTBETCTBYIOIMX  3a/au. IIpUOPDUTETHBIMM  3aJjayaMd  OCBOEHHSI  Kypca
«["eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIB/ISTIOTCS:

e (QopmupoBaHUe TIpeACTaB/eHUs] O TeOMeTPpUU KaK YacTh MHUPOBOM

Ky/JbTYPbl M OCO3HaHHE €€ B3aMMOCBSI3H C OKPY/KaFOIIIM MUPOM;

e (opmupoBaHHe MpeACTaB/leHHUS O MHOTOTPAaHHMKAX M TejiaX BpalljeHUs
KaK 0 B)KHEMIIINX MaTeMaTUYeCKUX MOJEJISX, MO3BOJISIOIINX OMUCHIBATh
Y U3yuaThb pa3Hbie SIBJIeHUs] OKPY’Kaloll[ero MUPa;

e (QopmupoBaHHe yMeHHS paclio3HaBaTh Ha YepTe)Kax, MOJAeIsIX U B
peajbHOM MHPe MHOTOTPDaHHUKH U TeJla Bpall[eHus;

e OBJa/IeHHMe MeTO/IaMU pellleHUst 3a7lau Ha TOCTPOeHUs] Ha U300paKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHe yYMeHUs OIEPUPOBaTh OCHOBHBIMHM TOHSTHSIMH O
MHOTOTPaHHUKAX U TeJjlaX BpallleHUst U UX OCHOBHBIMH CBOMCTBaMU;

e OBJaJIecHMe  aJrOpMTMaMH{  peIlleHHWs  OCHOBHBIX  THIIOB  3ajady;
dbopmMrpoBaHWe yMeHHs ~TIDOBOAUTbL  HeC/IOKHbIE  JlOKa3aTesbHbie
PacCyXieHHsI B XOZie peIlleHHs] CTePeOMeTPUUeCKUX 3alauy U 3a/au C
MIPAKTHUUECKUM COJlepP>KaHHEeM;

e pa3BUTHe  UHTE/UIEKTyaJlbHBIX U TBOPUECKUX  CIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTe/JIbHOM  aKTUBHOCTU,  HCC/Ie[OBaTebCKUX
YMeHUM, KpUTHUHOCTH MBILIIEHHS;



e (opMHpoBaHUe (yHKI[MOHATbHOMN I'PaMOTHOCTH, peneBaHTHOU
reOMeTpUM: yMEHHWe Ppacrio3HaBaTb [IPOSIBJIEHUSI T'eOMeTPUYeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpDHOCTeld B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTUX y4eOHBIX TPeJMEeTOB, MPOSIBJIEHUS
3aBUCHMOCTe M 3aKOHOMepHOCTel, ¢GopMy/lIMpoBaTh HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTb TeOMeTPUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reoOMeTpUYecKMy amnmapar JJjs peLleHHsi MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/ja4, UHTepIIPETUPOBATh U OL|€HMBATh NTOJTyYeHHbIe Pe3y/IbTaThl.

OTnunTeTbHOM 0COOEHHOCTBIO TIPOTPAMMbI SIBJISIETCS BK/IIOUEHHE B KYPC
CTepeOMeTpUM B Hauvaje ero u3yueHWs 3aZiay, pellaeMbIX Ha YpPOBHe
VHTYWUTHMBHOTO TI03HAHUSI, U OTipe/ie/IEHHbIM 00pa30M opraHur3o0BaHHasi paboTa Haf
HUMM, UTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOT'O
MBILUIEHUS], CTUMYJIMPYeT MPOTEeKaHWe WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
Jla/IbHeUIIIeMY U3yUeHUIO TpeMeTa.

[TpeanouTteHre OTJAETCS HArJIsAHO-KOHCTPYKTHBHOMY MeToJy oOyueHusi, TO
eCTb TeOpeTUYeCKHWe 3HaHWs UMEKT B CBOeU OCHOBe UyBCTBEHHOCTb IPeJMEeTHO-
MpPaKTUYeCKOM JesiTe/IbHOCTA. Pa3BUTHe TPOCTPAHCTBEHHBIX TMPEACTABIEHUN Y
ydalmxcsd B KypCe CTepeOMeTpHMU IPOBOAMTCS 3a CUET pelleHusl 3ajay Ha
co3/laHre  TIPOCTPAHCTBEeHHbIX 00pa3oB M 3alau  Ha  OlMepupoBaHUe
MIPOCTPaHCTBeHHbIMU 0Opa3amu. Co3maHue obpa3a TIPOBOJUTCS C OMOPOM Ha
HarJIiAHOCTh, a OlepupoBaHWe 00pa3oM — B YCJIOBHSX OTBJeUeHUS OT
HarIsiIHOCTH, MBICJIEHHOTO MU3MEHEHHs ero MCXOJHOI0 COZlep KaHus.

OcHOBHbBIE COjeprKaTe/ibHble JTUHUM Kypca «I'eometrpum» B 10-11 Kiaccax:
«MHororpaHHuKu», «IIpsgmble U IIOCKOCTU B IIPOCTPAHCTBe», «T'ejia BpallleHus»,
«BekTopbl U KOOPIUHATHI B MPOCTPaHCTBe». DOpMUPOBaHUe JTOTUYECKUX YMEHUM
pacripefiesisieTcsi He TOJBKO I10 COZep’KaTe/ibHbIM JIMHUSIM, HO W MO TOAam
oOyJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHUs.

Copepxanvie 00Opa3oBaHUsl, COOTBETCTBYIOIIlee TIPeAMETHBIM pe3y/bTaTam
ocBoeHHs paboueil TporpamMMbl, pacTpefeNiéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpHUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/aJieHWe TreoMeTpUUYeCKUMHU
MOHATUSIMUA Y HaBBIKAMM OCYILECTBJIS/IOCh TTOC/Ie0BaTeNbHO U MOCTYIATe/NbHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUS BK/TFOUA/INCh B
OO0IIyI0 CUCTEMY TeOMeTpHUeCKHX Tpe[CTaB/IeHH 00yuaroluxcs, pacIivpsia |
yriy6sisisi eé, o6pa3yst MpoYHble MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IUVIAHE

Ha u3yueHue reomeTpumn 0TBOAUTCA 2 yaca B Hefemo B 10 kiacce 1 1 yac B
Hezesto B 11 Kacce, Bcero 3a AjBa rofia ooydenus - 102 yue6GHBIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE  TIOHSTUSI  CTepeoMeTpyMd. ToOuka, TIpsiMasl, I[UJIOCKOCTB,
npoctpaHcTBo. [loHsiTie 00 akCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpUH:
AKCUOMBI CTePEOMEeTPHHU U CJIe[ICTBUS U3 HUX.

B3aumHOoe pacriosio)keHvue TpSMbIX B TIPOCTPAHCTBe: TMepeceKaroluecs,
napajjieflbHble Y CKpelquBaroljuecss TmpsiMble. [lapanienbHOCTE MOpPSAMBIX U
IJIOCKOCTe B TIPOCTPAHCTBe: TMapasilesibHble TpsIMble B [POCTPaHCTBE;
rapasulesIbHOCTh TPEX TMPSMBIX; MapasiielbHOCTh TIPSIMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMU CTOPOHaMH; yrol MeXJAy TNpsIMbIMU B MPOCTPAHCTBeE.
[TapanienbHOCTb  IJIOCKOCTEM: napajjiefibHble  TJIOCKOCTH; CBOMCTBA
napasuiesibHbIX —TUIOCKOCTed. IlpocTeiiilive TpOCTpaHCTBeHHble (UIYpHl Ha
TIJIOCKOCTH: TeTpa3/p, Ky0, rapasisiesienuriesi; IOCTpOeHre CeUeHUH.

[TepnieHAVKY/ISIPHOCTH NPSIMOM Y TIJIOCKOCTHU: TepPHeHAUKYISPHbIE NPSIMbIe B
MPOCTPAHCTBe, TMpsIMble TMapasule/ibHble W TepreHJUKY/sIpHble K IJIOCKOCTH,
TIPU3HAK TEepPrHeHAUKYJIPHOCTU TNPSIMOW U IUIOCKOCTH, TeopeMa O MpsIMOM
TepIieHIUKY/ISIPHOU TUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXAY MPSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIA  yroJj, JIMHEWHBbIM Yroa [IBYrpaHHOTO  yrJja.
[TepnieHAMKY/IIp ¥ HAK/JIOHHBIE: PACCTOSIHUE OT TOUKM [0 TJIOCKOCTH, PACCTOSIHUE
OT TMpsMOM [0  IJIOCKOCTH, TIpOeKUWss  (Urypbl Ha  IJIOCKOCTb.
[leprieHUKY/IAPHOCTb  TUIOCKOCTEM: TIPU3HAK MEePHeHAUKY/ISPHOCTH  [BYX
nockocTeid. Teopema 0 TPEX mepreHAUKYJ/Ispax.

MHororpaHHuUKH

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3/IEMEHTbl MHOIOTDAHHHUKA, BBITYKJ/Ible
Y HEeBBITYKJIble MHOTOTPaHHUKHW; pa3BEPTKA MHOrorpaHHuKa. [Ipusma: n-yronpHas
Tpu3Ma; TpaHu M OCHOBAHUS TPU3MbI; MpsiMasi U HaKJIOHHasi TIpY3Mbl; O0KoBasi U
TIOJTHas MOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiefienunes; U ero cporcrBa. Ilupamupja: n-yronpHas nupamuza, TpaHd U
OCHOBaHHe MUpaMU/ibl; O0KOBast U TM0JIHAsI TIOBEPXHOCTh MTUPAMU/IbI; TIpaBU/IbHAs U
yceuéHHasg TMUpamMuja. OJIeMeHTbl TMpu3Mbl W nOUpaMuibl. [IpaBUsbHBIE
MHOTOT'PaHHUKM: TIOHSTHE MPaBUJIbHOIO MHOTOIPaHHMKA; MpaBWIbHAs MpH3Ma U
NpaBWIbHasi THMpaMW/a; NpPaBW/IbHAs TpPeyrojibHasi MUpaMUAa W TPaBUJIbHBIN
TeTpasAp; KyO. [IpeacraBieHWe O TIPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa/p,
Jozekasip ¥ ukocasap. CeueHust MpU3Mbl U MTUPaMU/IbI.

CrMMeTpyst B MPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEBHO TOUKH, IPSIMOU,
IJIOCKOCTA.  JJIeMeHTbl CUMMETpUM B [HUpaMujax, Mapasesenuresnax,
TPaBUIbHBIX MHOIOTDaHHUKAX.



BbiuricsieHrie  3/1eMe@HTOB MHOTOTDAHHUKOB: péOpa, [AWaroHaau, YIJibl.
[Tnomjaaer OOKOBOM ITOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH TMIPSMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWM TIOBEDXHOCTHA TIPSIMON TMPH3MBI.
[Tnomjass OOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTU TPABW/ILHOW TMHPAMU/bI,
TeopemMa O TIUIOIMAAu YyceuéHHOW mupamuibl. [loHaTHe 06 o0béme. OOBEM
MTUPaMU/IbI, TIPU3MBI.

[TogobHble Tesa B rmipocTpaHcTBe. COOTHOLLIEHUST MeXAY IUIOL[aAsiMU
ToBepXHOCTel, 06 bEMaMu TT0/JOOHBIX TeJl.

11 K/TACC

Tena BpaleHus

LumuHapudeckas TOBEPXHOCTb, obpasyroriue LWJTMH/IPUYEeCKOU
TIOBEePXHOCTH, OCh I[WIMHJPUUECKOW TIOBepXHOCTH. LIUMMHAP: OCHOBaHUSA M
OoKoBasi TMOBEPXHOCTh, OOpa3ywIlas ¥ OCh, IUION[AAb OOKOBOW U TIOTHOMU
TIOBEPXHOCTH.

KoHnueckast TOBEPXHOCTh, 00Opa3yrol[ie KOHUYEeCKOH TMOBEPXHOCTH, OCh W
BepIlIMHAa KOHUYeCKOW MOBePXHOCTH. KoHyC: OCHOBaHMe 1 BepIliiHa, 00pa3yrolras
U OCb; TIUIOI[Alb OOKOBOW U TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yoiiye ¥ BbICOTa; OCHOBaHUS U OOKOBast IOBEPXHOCTb.

Cdepa u map: 1HeHTp, pajuycC, AWAMeTp; TUIOIIA b TTOBEPXHOCTH ChepsI.
B3aumHoe pacriosioxkeHue cdepbl U MJIOCKOCTH; KacaTebHasl TIJIOCKOCTh K cdepe;
T/101a/ib Chephl.

M306pa>keHue Tes BpallleHUst Ha TVIOCKOCTU. Pa3BépTKa LUIMH/IPa U KOHYCa.

KomOuHali Ten BpalleHWss W  MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
ONMMCAaHHBIM OKomo cdepwl; cdepa, BMUcaHHasd B MHOTOTPAaHHWK, WU TeJIO
BpaIlleHusl.

[TousiTrie 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 06 06BEMe
NIPSIMOYTO/ILHOTO  TTapasijiesieniuriefia U ciaeqcTBusi u3 Heé. OO0bEM MMIMHAPA,
KoHyca. OO0bEM 111apa | 1iojazib ceprl.

[TogobHbie Tema B TmipocTpaHcTBe. COOTHOIIEHUS MeXKAY TLUIOL[AZsIMU
TTOBEPXHOCTeH, 00hEMaMU TT0I00HBIX TeJI.

Ceuennss TwIMHZApa (Tapajie/lbHO M TEPIeHAWKY/ISPHO OCH), CeUeHHs
KOHyca (Tapa/ijie/ilbHoe OCHOBAaHHIO U TIPOXOJsiilee uepe3 BepIIMHY), CeUeHHs
1Iapa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

BeKTop Ha IJIOCKOCTH U B TTpocTpaHcTBe. CJI0’KeHHe U BbIUMTaHHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha urc/o. Pa3no)keHre BeKTOpa IO TPEM HEKOMITTaHapHBIM
BeKTOpaM. [IpaBWwio Tmapasienenurnesna. PellleHWe 3ajad, CBSI3aHHBIX C
NpUMeHeHreM TpaBui JeUCTBUM C BeKTopamu. [IpsMoyrosibHasi —cucTeMa



KoopvHaT B mpoctpaHcTBe. KoopauHatel BekTopa. [lIpocreliiiive 3asaud B
KOOp/JIMHaTax. YTon Mexay Bekropamu. CkassipHOe Tpou3Be[eHue BeKTOPOB.
BbrunciieHre yrjioB MeXXly NPSIMbIMU U TUIOCKOCTIMU. KoOpAWHATHO-BEKTOPHBIM
MeTO/I TP pellleHnY TeOMeTpUUYecKrx 3ajau.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINMHHOCTHBIE PE3YJ/IbTATHBI

JINUHOCTHBIE pe3y/lbTaTbl OCBOEHHUS TPOrpaMMbl yueOHOro TIpeiMeTa
«MareMaTuKa» XapaKTepU3yTCs:

I'paxxpaHcKoe BociMTaHue:

c(hOopMHUPOBAHHOCTBIO TPAXK/AAHCKOM TMO3UI[MK 00yUarol[erocsi Kak akTHBHOTO
¥ OTBETCTBEHHOTO UjieHa PpPOCCUUCKOro O0OIecTBa, Tpe/iCTaB/ieHueM O
MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHMUPOBAHUSI Pa3/IMUHBIX CTPYKTYD, SIBJI€HUH,
TIpOLleAiyP TPa)KJaHCKOTO oOIrectBa (BbIOOPHI, OINPOCHI W TMp.), YMeHHeM
B3aUMO/IEICTBOBaTh C COLIMA/JIbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C UX
GYHKIUSIMHY 1 Ha3HaUeHUEM.

ITaTpuoTnUyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBI0 POCCUMCKOMN TPaXkKAAHCKOW WAEHTUUHOCTH, YBa’KeHUS
K MPOIJIOMY M HacCTOSIIIIeMY POCCUMCKON MaTeMaTUKH, LIeHHOCTHBIM OTHOILIEHUEeM
K [JOCTW)KEHUSIM POCCHUHCKMX MaTeMaTMKOB M DPOCCHUWCKOW MaTeMaTU4yecKOu
IIKOJ/IbI, K WCIO/b30BaHUI0 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTUSIX,
chepax 5KOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUSA:

0CO3HAaHUEM Ty XOBHBIX 1[eHHOCTeu POCCHUMCKOT0 Hapoza;
Cc(hOpMUPOBAaHHOCTbID  HPAaBCTBEHHOTO  CO3HAHHUs, JSTUUECKOTO TIOBe/IeHMUs,
CBSI3aHHOTO C MPaKTUYeCKUM MTPUMEHEHUEM [JOCTHMXKEHUW HAaYKU U [esiTe/TbHOCThIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZla B MOCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JCTeTuYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOLIIEHWEM K MUpPY, BK/IIOYasi ICTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a7iay, pelleHuH, pacCy>XIeHul;
BOCIIPUMMYMUBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3/TM4HbIX BUJOB UCKYCCTBaA.

du3nueckoe BOCIIUTAHUE:

Cc(hOpMHUPOBAaHHOCTBID YMEHUSI TMPUMEHSITb MaTeMaTHUyecKue 3HaHus B
MHTEepecax 3/J0pOBOro U 0e30macHOro o0pasa >XM3HU, OTBETCTBEHHOI'O OTHOIIIEHHS
K CBOEMY 37I0POBBIO (3/[0pOBOE MHUTAaHHWe, COA/TaHCUPOBAHHBIM PEXXUM 3aHATAA U

OT/bIXa, peryJisipHas du3nueckas aKTHBHOCTB); (dur3nueckoro
COBEPILLIEHCTBOBaHUS, npH 3aHATUSIX CMIOPTHBHO-03,0POBUTEBHOU
[esITeNIbHOCTBIO.

TpyaoBoe BoCIIUTaHHe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM IIeHHOCTH TPY/I0MH00usl; UHTepecoM K
pa3MuHbiM  cepam  TPO(eCCUOHATBLHOW  JeATe/IbHOCTU,  CBSI3@HHBIM  C
MaTeMaTUKOW U eé TPUIOKEeHUsIMH, YMEHHEM COBepIllaThb OCO3HaHHBIA BHIOOD
Oyayiieii mipodeccuu W peann30BbIBaTh COOCTBEHHble JKHM3HEHHBbIE TIJIaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHUeCKOMYy 00pa3oBaHHIO U
camMo00pa30BaHUI0 Ha TPOTSDKEHWW BCel >XM3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKOM HallpaB/IeHHOCTH.

JKo/I0TMuecKoe BOCIHTaHHe:

c(hOpMHUPOBAHHOCTBIO 3KOJOTMUECKOW KYJbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMHUYEeCKMX MPOLIeCCOB Ha COCTOsIHME TPUPOAHON M COIMA/IbHOM
cpefbl, OCO3HaHWeM TJ00anbHOrO  XapakTepa 9KOJIOTMYeCKUX Mpobiiem;
OpHeHTalleld Ha TIPUMeHeHWe MaTeMaTUUeCKHWX 3HAaHWW AJis pellieHus 3a/ay B
obmacTd OKpy»Karolleld cpefibl, TJIAHUPOBAHWS TIOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KaloILler Cpe/bl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpMUPOBAHHOCTBI0 MHPOBO33pEeHMUs], COOTBETCTBYIOIIEIO0 COBPeMEHHOMY
YPOBHIO  pa3BUTHSI HayKd U  OOIeCTBEHHOW TPAKTUKH, TOHUMaHUEM
MaTeMaTUueCKOW HayKu KakK cdepbl uesoBeUeCKOW [esTebHOCTH, 3TarioB eé
Pa3BUTHSI M 3HAUMMOCTH [/IsS Pa3BUTHS I[UBUIM3AIMH; OBJIA/IEHHEM SI3bIKOM
MaTeMaTUKH W MaTeMaTH4ecKOW KYJbTYpOM KakK CpeCTBOM TIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYIO [1esSTeTbHOCTh
WHAWBUYyalbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHUs ITPOrpaMMbl y4eOHOro TpeaMeTa
«MaTemaTHKa» XapaKTepu3yrTCs OBJIaZieHeM yHUBepCaTbHbIMU
nosHaeame/abHbIMU  OeliCmeusiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/NbHbIMU pe2yAsimueHbIMU OelicCmeusimMu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneuugarom
¢opmupogaHue 6a308blX KOSHUMUBHbIX npoyeccos obyuaroujuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcawmujeeo  Mupd;  NpuMeHeHue  /102UYeCKUux,
uccnedosamenbCKux onepayuli, ymeHutli pabomams ¢ uHgopmayueti).

Ba3oBble lorH4yecKue JeiCTBHs:

e BBIB/ISATH M XapaKTePU30BaTh CYIleCTBEHHbIe TTPU3HAKK MaTeMaTHYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHUAMH; (HOpPMYIMPOBaTh
oTipefieJieHUs]  TIOHATWM;  YCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUUKAI[H, OCHOBaHHUS /i1 0000IIeHHss W CpaBHEHWS, KPUTepUH
TIPOBOIMOT'O aHa/IN3a;

e BOCIIpUHMMATh, (OpPMy/IMpPOBaTh W  TIpeoOpa30BbIBaTh  CY>KIEHUS:
yTBepAUTE/IbHbIE W OTpHIlATe/bHbIe, €JUHHUYHbIE, YaCTHbIE W OOIIue;
YCJIOBHBIE;

e BBIAB/ATH  MaTeMaTHYecKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
npoTUBOpeunss B (akTax, [aHHBIX, HAOJIOZEHUAX W YTBEPXKIEHUSX;



npejjlaraTh ~ KPUTEPUW [ BBIAB/IEHWS  3aKOHOMEDHOCTeH U
TIPOTHUBOPEYN;

e JefaTh BBIBOABI C WCIOIb30BAaHWEM 3aKOHOB JIOTHKH, J€IYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHNU, YMO3aK/TIOUeHHUH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITe/TEHO Jl0Ka3aTe/IbCTBa MaTeMaTUUeCKUX
yTBepKAeHui (TpsiMbie W OT MPOTUBHOI0), BHICTPAaUBaTh apryMeHTal[uIo,
TIPUBOJUTE ITIPUMEpPbI W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh croco0 perreHus yuyeOHOM 3aJaud (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAALIUN C YUYETOM
CaMOCTOSITE/TbHO BBIZIE/IEHHBIX KPUTEPHEB).

Ba3oBble Hcoie/joBaTe/IbCKUe AeHCTBUS:

e HCIIO/Ib30BaTh BOTIPOCHI KaK MCC/Ie[0BATeTbCKAY WHCTPYMEHT TI03HAHUS;
dbopMy/iMpoBaTh BOIPOCHI, (PUKCUPYIOIKEe TIPOTUBOpeYUe, Tpo0seMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpPMHUPOBaThb  TUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITE/TEHO CTTaHUPOBAHHBINA 9KCTIePUMEHT,
WCC/iejoBaHUe TI0 YCTAaHOBJEHWI0 O0CO0eHHOCTel MaTeMaTHUueCKOro
00BeKTa, SIB/IEHHS, TIPOI[ECCA, BBLIABJEHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMH, SIBJIEHUSIMU, TIPOLeCCaMU;

e caMocTosATeNnbHO (hopMyIHMpoBaTh 0000I[eHNs U BBIBOJBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJMIO/IeHNs, MCC/Ie[JOBaHUs, OLleHUBaTh [OCTOBEPHOCTH
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

e T[IPOTHO3WPOBATh BO3MOJKHOE pa3BUTHE IIPOlleCcca, a TaKXKe BBIJBUTATh
TIPe/ITI0/IO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora ¢ uaopmanmeii:

e BBIABJATH AeHUIUTHI WHGOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/jau;

e BbiOMpaTh UWHGMOPMALMIO W3  HCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIPETHUPOBATh MH(POPMAIHIO
Pa3IMUHBIX BHUIOB U (hOpM ITIpe/[CTaB/IeHHUS;

e CTPYKTYPHPOBaTh MH(OPMAIIHIO, IMPE/ICTaB/IsATh €€ B pa3TMUHbIX (opMax,
WJUTIOCTPUPOBATh rpauuecKu;

e OL|eHUBATh HaZIE>KHOCTh vHbopMaLn 1o CaMOCTOSITe/TbHO
cchopMy/TPOBaHHBIM KPUTEPHSIM.

2)  YHugepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 0OYUarOUWUXCHL.

Oo0menue:



BOCIIDUHUMAaTh U (POPMYy/JMpPOBaThb CYXKJ€HUSI B COOTBETCTBUMU C
YCJIOBUSIMHU U LIe/ISIMU 0011leHusI; SICHO, TOUYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3peHHsI B YCTHBIX W MHUCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS T10
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/TyUYeHHbIN pe3yJ/IbTarT;

B X0/ie 00CYKZieHUs 3a/laBaTh BOIIPOCHI 110 CYI[eCTBY 00CYKAaeMOii TeMBbI,
nipo6sieMbl, pelllaeMo 3aJjauu, BbICKa3bIBaTh U/eH, HalleJleHHbIe Ha TMOUCK
pellieHus; COTMOCTaB/sATh CBOU CYXKIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHHUKOB Auasora, oOHapy>KWBaTh pa3/iMuue U CXOACTBO TO3MWIU; B
KOppeKTHOU (popMe hopMy/IMpoBaTh pa3HOIIACUsi, CBOU BO3PaKeHHUSI;
Npe/CTaB/AATb  pe3yJibTaTbl  pelleHds  3aJaud,  SKCIIepUMEHTa,
WCC/IeJOBaHUS],  TPOEKTa;  CAMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/1ay Mpe3eHTal[iui U 0COOeHHOCTel ayAUTOpPUH.

CoTpyaHHYeCTBO:

3)

MOHUMAaTb W WCIO/Mb30BaTh  MpEUMYyI[ecTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh LIe/Tb
COBMECTHOM [leSITeJTIbHOCTH, IIJIAHUPOBaTh OpTraHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesisiTb BUABI pabO0T, 10roBaprUBaThCs, 00CY>K/AaTh MPOLIECC
1 pe3ysbTar paboThl; 000011jaTh MHEHUST HECKOJIBKUX JTHO/IeH;
y4acTBOBAaTh B IPyNnoBbIX hopMax paboTsl (00CyKaeHus1, 0OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJHATL CBOK YacTb pabOThI H
KOODAWHUPOBaTh CBOM [I€MCTBUSI C [PYTMMH UjeHaMU KOMaH/bI;
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TMPOAYKT TO KPUTEPUSIM,
cchopMy/IMPOBAHHBIM YYaCTHUKAMH B3aUMO/IeHiCTBUSI.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusarom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUUHOCTIU.
Camoopranusanus:

COCTaBJISATH I/1aH, aITOPUTM peIlleHus 3a7jlauu, BIOMpaTh CrIocob perieHust
C YUETOM UMEIOIITUXCS peCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BapDUAHTHI pellleHni ¢ Y4ETOM HOBOM
vH(OopMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMU T[0O3HAaBaTelbHOW pedeKCMA KaK OCO3HaHUS
COBEpLIAeMbIX [eHMCTBUM Y MBICJIUTENBHBIX MPOLIECCOB, UX Pe3yJ/bTaToB;
BlajeTb crocobamMy CaMOIIDOBEPKH, CaMOKOHTpOJs —Tpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/jauy;

Npe/IBUeTb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh TIDU peLLIeHU!
3a/jlaud, BHOCWUTb KODPEKTHBBI B /[eSiITeJlbHOCTb Ha OCHOBE HOBBIX
00CTOsITeNIBLCTB, JAHHBIX, HAWJEHHBIX OLIMOO0K, BBISIBJIEHHBIX TPYJHOCTEM;



e OIL[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I[e/lM W YCJIOBUSIM, OOBSICHITH
TPUYMHBI JOCTWKEHUS WIN HeJOCTW)KeHUsl pe3yJ/bTaTOB [esaTelbHOCTH,
HaXO/IUTh OIIUOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI

10 K/TACC

OrnepupoBaTh MOHSATHUSAMU: TOUKA, TIPsiMasi, TUIOCKOCTb.

[TpUMeHSITh aKCMOMbI CTEPEOMETPUU U CJIe[CTBUS U3 HUX TIPU pellleHur
reoMeTpuYecKrx 3a/au.

OrneprpoBaTh MOHATHSMM: Tapa/iielbHOCTh U MepPHeHAUKYISPHOCTh MPSMbIX
U TIJIOCKOCTEH.

KnaccuduiipoBaTh B3avMHOE pACIOIO)KeHHWe TIPSIMbIX M TIJIOCKOCTeM B
TIPOCTPAHCTBE.

OrneprpoBaTh TMOHSTUSIMU: [ABYTpaHHbIA yroJ, TPaHU ABYI'PAHHOTO YTJia,
pebpo ABYrpaHHOrO yrja; JMHEMHBIM yrojl ABYTPAHHOTO yTJia; IpajlycHasi Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TIOHATUSIMA: MHOTOTDAHHUK, BBIMYK/IbI U  HEBBITYKJIbIA
MHOT'OTPaHHUK, 3/71eMeHTbl MHOTOI'PaHHHMKA, MPaBUIbHbI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBbIE BH/Ibl MHOTOTPAaHHUKOB (THMpaMuzia; TpU3Ma,
TIPSIMOYTOJIbHBIN Mapasienenuriesi, Kyo).

KnaccuduipoBath MHOT'OT'PaHHUKH, BLIOMpast OCHOBAaHHS  JIJiA
Knaccudukaiuy  (BBIMTYK/ble U HEBBIMYK/Ible MHOTOTPAHHUKH; IIpaBUJIbHBIE
MHOTOT'PaHHUKH; TIPSIMble ¥ HaK/JIOHHBIE TIPU3MbI, TTapaslieerure/ibl).

OrnepupoBath MOHSATUSMU: CEKYIllasi MJIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIUTIBI TIOCTPOEHUS CEUeHUH, UCITI0/Ib3YsI METO/] CJIe/IOB.

CTpouTh CeueHHSI MHOTOTPAaHHUKOB METOJOM  CJIeZIOB,  BBITIO/THSTh
(BBIHOCHBIE) TIJIOCKHE YePTEeXXU U3 PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BUJ
CBepXY, COOKY, CHU3Y.

PermiaTh 3a/1aud Ha HaXOXK/IeHHe TeOMeTPUUEeCKHX BeJTMUMH 110 oOpa3iiaM Hiau
anropuTMaM, TPHMEHsII W3BEeCTHbIe aHaJUTHUYECKHe MeTOZAbl TP PelleHUH
CTaHJAPTHBIX MaTeMaTUUeCKUX 3aZlau Ha BbIUMCTEHHE PACCTOSHUNM MeXXIy ABYMsI
TOUKaMH, OT TOYKHM [0 TIpsSMON, OT TOYKHM [I0 TUIOCKOCTH, MEXy
CKpell[ABarOIAMUCS TIPSIMbIMU.

PerriaTh 3a/1aul Ha HaXOXKIEeHHe TeOMeTPUUEeCKHX BeJTMUMH 110 obpa3siiaM Hau
arOpUTMaM, TpPHMEHsISI W3BEeCTHble aHaJUTHUYeCKHe MeTOZbl TIPpH pellleHUH
CTaHJAPTHBIX  MaTeMaTMUeCKUX 3ajad Ha BbIUMC/IEHWE YIVIOB  MEXIy
CKPeIUBAIOLMMUCS TPSAMbIMUA, MeXJy TPSIMOA U TUIOCKOCTBIO, MEXIy
TJIOCKOCTSIMM, IByTPaHHbIX YTJ/IOB.



Berumnciiite 06bEMBI U TI/IOIIAM TTOBEPXHOCTe MHOTOrPaHHUKOB (TIpH3Ma,
nupaMuzia) C T[pyvMeHeHueM (OpMyJ/; BBIUYMC/IATE COOTHOLUEHUS MEXZY
TIJIOIIA/IIMU TTIOBepXHOCTel, 06béMaMu 1MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBaTh MNOHATUAMH: CHMMETpPUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIeHTP, OChb U IJIOCKOCTb CUMMETPHU (UTYDBI.

WN3Bnekatb, mnpeoOpa3oBbiBaTh U HHTEPIIPeTHPOBaTh HMH(OpPMaLUI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYEeCKUX (pUrypax, rnpezCcTaBJIeHHYI0 Ha uepTeXxax U
PUCYHKaXx.

[IpuMeHsATE reoMmeTpuueckue ¢akTbl [Ji1 pelleHdss CTepeoMeTPUUeCKUX
3a/ia4, MpeArnoararMxX HeCKOIbKO 11aroB pelleHus], eC/IM yC/I0BUsS IPUMeHeHNs
3a/laHbl B IBHOM (popMe.

[IpumeHsiTe  TIpOCTeMIIME TIPOrpaMMHble  CpeAiCTBA M 3JIEKTPOHHO-
KOMMYHUKAaLJMOHHbIE CUCTEMBI [IPU PelLlleHNH CTepeoMeTPpUYEeCKUX 3a/ad.

[lpuBOogUTH TIpUMepbl MaTeMaTU4YeCKUX 3aKOHOMEpPHOCTed B TPUPOJe U
JKWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB FeOMeTPHH B UCKYCCTBe.

[TpumeHsTE TO/lyYeHHble 3HAHWSI Ha TPAKTHKe: aHa/JIM3UPOBaThb peasbHble
CUTyaluM W TPUMEHSITb W3yueHHble TOHATUS B IMIpoLlecce TOMCKa peLleHUs
MaTeMaTHueCcKd CQOpPMy/IUpOBaHHOW TpobjeMbl, MO/eNMpoBaTh peasibHble
CUTyallUM Ha A3bIKE TEOMETPUH, WCCIe[0oBaTb [IOCTPOEHHbIE MOZENU C
WCTIO/Ib30BaHHEM reOMeTpUUYeCKUX TIOHSATHM U TeopeM, arraparta anarebpbl; periaTb
TIpaKTUYeCKHe 3a/lauy, CBA3aHHble C HAXOXKJeHUeM reOMeTPUUYECKHUX Be/TMYMH.

11 KJIACC

OnepypoBaTh MOHATUSIMU: LWIWHJpUUECKas TOBEPXHOCTb, OOpasyrolue
LUIUHADUYECKONH  TIOBEPXHOCTH;  LWIWHP;  KOHWYecKas  TOBEPXHOCTb,
oOpa3ytolrie KOHUUeCKOW TTIOBePXHOCTH, KOHYC; chepuueckasi OBepPXHOCTb.

Pacrio3HaBaTh Tesa BpalljeHus (LIMJIMHAP, KOHYC, cdepa U 1iap).

OOBICHATE CTIOCOOBI TOTYUeHHs Te/T BPallleHus.

KrnaccupuumpoBaTh B3aUMHOe pacrioyioxkeHue cepbl U MJI0CKOCTH.

OneprpoBaTh MOHATUSMU: 1LIAPOBOM CETMEHT, OCHOBaHWe CEerMeHTa, BbICOTa
CerMeHTa; IIapOBOM CJIOM, OCHOBaHWE IIapOBOr0 CJIOs, BbICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbruncsisite  00BEMBI U TUIOL[AIM  TIOBEPXHOCTeM Tej  BpallleHwus,
reoMeTpUYeCKUX Tejl C IpUMeHeHreM (HopMyII.

OnepupoBaTh TMOHSITUSIMA: MHOTOTDAaHHUWK, BIMCAaHHbIM B cdepy U
OMMUCAHHBIA OKO0JIO cdepbl; cdepa, BOMCAaHHAsE B MHOTOTPAaHHUK WM TeJjo
BpallleHusl.

BBIUMC/IATE COOTHOLLIEHUS] MeXAY TUIOL[a/isM{ TIOBepXHOCTel U 0ObéMamu
MOI00OHBIX Te.



N306paxxatb u3yuaemble (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BhITIO/THATL (BBIHOCHBIE) TIJIOCKHE UePTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBepxy, COOKy, CHHU3Yy; CTPOUTb CeUeHUs Tesl BpalljeHHs.

3BnekaTb, WHTEpPIIPETUPOBaTh U TIpeobpa3oBbIBaTh HWHGOPMAIUIO O
TIPOCTPAHCTBEHHBIX MeOMeTpPUUeCKUX (purypax, mpejcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKax.

OrnepupoBath MOHSITHEM BEKTOP B IIPOCTPaHCTBE.

BbIMONMHATh AeUCTBUS CJIOKEHUsST BEKTOPOB, BBIUWTAHUSI BEKTOPOB U
YMHO>KeHHs BeKTOpa Ha UMCJI0, 00bCHSATb, KAKUMU CBOWMCTBaMU OHU 00/1a/1afoT.

[TpuMeHSITh TIPABUJIO TIapaslieiernuresa.

OrnepupoBaTh MOHATUSIMU: J1eKapTOBbI KOOPJMHAThI B IPOCTPAHCTBE, BEKTOD,
MO/Zly/Ib BEKTOpa, PAaBeHCTBO BEKTOPOB, KOODJAWHAThl BEKTOpa, YTroJ MeXAy
BEeKTOPAaMU, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJ/IMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTh CyMMy BEKTOpPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXy
BEeKTODAMH, CKaJIipHOe TIpOM3Be/leHHe, pacKiaZibiBaTb BEKTOD T0 JBYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3a/iaBaTh IJIOCKOCTh YpaBHEHUWEM B /IeKapTOBOM CHUCTeMe KOOp/JMHaT.

[TpumeHsiITh TeomMeTpuueckue (aKThl [Jis pellleHdss CTepeoMeTpPUYecKux
3ajiay, MpeAIoararoliX HeCKOJIbKO I1aroB pelleHys, eC/TU yC/IOBUS TIPUMeHeHUsT
3a/laHbl B IBHOU (hopMe.

PeriaTh mpocTeliliiie reoMeTpuueckue 3aZlaud Ha TPUMeHeHHe BeKTOPHO-
KOOPAWHATHOTO MeTO/a.

Pemmath 3aZiaud Ha [OKa3aTe/JbCTBO MaTeMaTHMUeCKUX OTHOIIeHWH U
HaxXOoXK/leHre reoMeTpPUUeCKHUX BeJIMUKH 10 00pasijaM Wid aAropuTMaM, TpUMeHsIs
W3BeCTHBIE MeTO/IbI TIPH pellleHrH CTaHZAPTHBIX MaTeMaTUueCKUX 3a/iau.

[TpumeHsiTh  TIpOCTellllMe TIPOrpaMMHble  CpeAiCTBa UM 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MPU PellieHnH CTepeoMeTpUUYecKrX 3a/au.

[TpuBOAUTH TIpUMEPhI MaTeMaTHYeCKHMX 3aKOHOMEpPHOCTell B TIPUpPOZe U
JKWU3HU, pacrio3HaBaTh MPOSIB/IeHHe 3aKOHOB I'eOMeTpHH B UCKYCCTBe.

[TpuMeHsITH TIOJlyueHHble 3HAHWSI Ha TIPAKTHKe: aHa/IM3UPOBaTh peasbHbie
CUTyal[dd W TIPUMEHSITh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA pelieHus
MaTemMaThueCckKd C(HOpPMYy/JIMPOBaHHON TpobsieMbl, MO/le/IMPOBaTh peasibHbIe
CUTyallUM Ha A3bIKE TeOMeTPUH, WCC/Ie[loBaTh IIOCTPOEHHbIE MOZE/NU C
HCTI0/Tb30BaHHUEM TeOMETPHUUYECKHX TTOHATHM U TeOpeM, arrapaTa anreOpbl; peliaTh
TIpaKTUYeCKHe 3a/lauk, CBs3aHHbIe C HAX0XK/jeHWeM reOMeTPUUYeCKHUX BeTMUUH.



TEMATNYECKOE IVNTAHUPOBAHUE
10 K/TACC

KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/je/ioB U TeM (yudpoBbIe)
KoHTpO/1bHBI IIpakTHYeckue
n/n NporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
e paboTbI padoThI
pecypcsl
1 BBejeHuve B cTepeOMeTPUIO 10
) [TpsiMble ¥ MJIOCKOCTH B IIPOCTPaHCTBe. 1 1
[TapanienbHOCT NIPSMBIX U MJIOCKOCTEN
3 [TeprieH UKy IIPHOCTD NPSIMBIX U 1
TMJIOCKOCTeN
4 Yrbl Mexay NpsAMBIMU U TJIOCKOCTSMUA 10 1
5 MHoOrorpaHHUKH 11 1
6 OOBEMBI MHOTOTPAHHHUKOB 9 1
7 [ToBTOpEHMe: ceueHMs, paCCTOSTHUS U YIJIbI 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/mm KoHTpo/1bHBI IIpakTHUeckue
NMpOrpamMMblI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
1 Tena BpaleHus 12
2 OOBEMBI Ten 5 1
3 BekTopbl 1 KOOpAUHATEI B [IPOCTPAHCTBE 10 1
4 [ToBTOpEeHMe, 060011eHNE, . 1
CcHCTeMaTH3al||sl 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KosnuecTrBo uacoB JJIeKTPOHHBbIE
Ne Aara nudpoBbIe
o Tema ypoka Beero KonTposbabie | IlpakTHueckue | H3yUYeHH 06pasoBaTe/bHbIE
paboTbI padoThI A pecypen1
OCHOBHBIE MOHATHS CTepeOMETPUN: TOUKA,
npsiMasi, IJI0CKOCTb, MPOCTPAHCTBO.
1 [TpaBwsia n300pa>keHUst Ha PUCYHKaXx: 1
1300pakeHUs TIJIOCKOCTeH, rapasiiebHbIX
TpsSIMBbIX (OTPE3KOB), Cepe/IuHbI OTpe3Ka
2 AKCHOMBI CTepeoMeTpUU 1
AKCHOMBI U CJIeJCTBUS U3 aKCUOM. 1
4 Perienue 3az1au € MOMOLLBIO aKCUOM U 1
ClIeICTBUS U3 HUX.
c [ToHsiTHA: NTepeceKaroIecs MI0CKOCTH, 1
repeceKaroIuecs npsmas ¥ II0CKOCTb
6 [ToHsiTHA: NTepeceKaroIecs MI0CKOCTH, 1
repeceKarolyecs rpsimasi ¥ MjaoCKOCThb
3HAaKOMCTBO C MHOTOTpaHHUKaMH,
7 n300pakeHrie MHOTOTPaHHUKOB Ha 1
PUCYHKax, Ha MPOEKIIMOHHBIX UepTeXKax
3 HauasnpHble cBefieHus 0 KyOe. Pa3BépTka u 1
Mo/ie/ib. [JuaroHanbHble CceueHusl.
9 HauanbHble cBefieHUsI O TMpaMuU/e. 1
Pa3BépTka u Mozesns. CeueHus.
10 [MoHsiTHEe 06 aKCHOMAaTHUeCKOM 1




MOCTPOEHUU CTePEOMEeTPHH: aKCHOMBI
CTepeoMeTpUH U CJIe[ICTBUS U3 HUX

BzaumHoe pacIiojiokKeHue 1psaMbIX B
IMPOCTPAHCTBE: TlIepeCeKaroIuecs,

11 Tapasuie/ibHble U CKpellBaroLecs
TIpsIMble

12 [TapasnnenbHble NIpsiMble B IPOCTPaHCTBeE.

13 [TapasnnenbsHOCTb NPSIMOW Y TVIOCKOCTH

14 Pemenne 3a/ja4 Ha napasuie/IbHOCTb
NPSIMBIX U IIJIOCKOCTeH B IPOCTPaHCTBe.

15 YTIBl C COHANpaB/IeHHBIMU CTOPOHAMHU
Yron Mexzay npssMbIMU B IIPOCTPaHCTBe

16 Yron Mexay CKpeLUBaroMMUCs
MPSIMBIMU B TIPOCTPaHCTBe
[TapasnenbsHOCTD MIOCKOCTEMN:

17 Tapasuie/ibHble TVI0CKOCTH. ITpu3Hak
Trapasie/IbHOCTH MJI0OCKOCTen

18 CBoKCTBa Napasuie/ibHbIX JIOCKOCTEeN
[TpocTeliiiivie POCTPaHCTBEHHbIE (DUTYPbI

19 Ha TIOCKOCTHU: TeTpaszp, Kyo0,
rapasiiesernures

20 [TocTpoeHye ceueHunii apasuienenunesa

21 [TocTpoeHue ceueHuit TeTpasgpa
KonTposnbHasi padora Nel"TIpsimbie u

22 IVIOCKOCTH B TIPOCTPAHCTBe.
[TapasnenbHOCTb NPSMBIX U IJIOCKOCTEN"

23 [TeprieHAUKYyISIpHBIE TIPSIMBIE B




TIPOCTPaHCTBe.

[TeprieH UKy ISIPHOCTD MPSIMOW U

24 TJIOCKOCTH: TIepIeHUKY/ISpHbIe TIpSMble B
NIPOCTPaHCTBe

o5 [Tpsimble napanienbHble U
TNeprieHUKYJIsApHbIe K IIJIOCKOCTH

26 I[Tpr3Hak neprieHAUKY/ISPHOCTH MPSIMOM U
MJIOCKOCTH

57 I[Tpr3HaK neprieHAVKY/ISPHOCTH MPSIMOM U
IJIOCKOCTHU. PeltieHue 3a/1au.

)8 Pemenue 3a/1au Ha neprieHUKY/ISPHOCTb
TIPSIMOM U TITIOCKOCTH.

79 Teopema o0 nIpsIMO¥ TieprieHAUKY/ISIPHOU
TJIOCKOCTH

30 Teopema 0 IIpsIMOY NlepIIeHUKYISIPHOU
IJIOCKOCTH. Pelienue 3azau.

31 PaccTrosiHe OT TOUKH [j0 MJIOCKOCTH,
paccTosiHUe OT MPSIMOM /10 MJIOCKOCTH

32 [TeprieHAUKYISID U HAKJIOHHBIE:

33 [TeprieHuKy1p ¥ Hak/IOHHBIE Teopema o
Tpex IepreHANKYIsgpax.

34 Teopema 0 Tpex nepreHAUKY/Ispax..
Pemienue 3azau.

35 YT/bl B IPOCTPaHCTBE: YO/ MEXIY
MPSIMOU Y TUIOCKOCTBIO

36 [IByrpaHHbIN yroJ, TMHEUHBIA yTrojl

JIBYTPaHHOI'O yrJa




[IByTrpaHHbIN yroJ, TMHeNHBIA Yo/

37 JIByI'PaHHOrO yrja. PerieHue 3azau.

n Ornipegenenve meprieHAUKYJ/ISPHBIX
TIJIOCKOCTel

39 [1pu3Hak neprneHUKYJISPHOCTH IBYX
TJIOCKOCTeNn

0 [Ipu3Hak neprneHAUKYJISIPHOCTH IBYX

4 TJIOCKOCTEeM M C/Ie[ICTBUSL U3 HETO.

41 [IpsiMOyTo/IbHBIN TTapasiienenures,.

4 CBolicTBa MpsIMOYTO/TbHOTO
rapasuiesenuresa.

43 O6o61enue. [TeprieHAUKYISIPHOCTE B
TPOCTPAaHCTBe.
KonTtposibHast padora Ne2"TIpsiMble u

44 TJIOCKOCTU B TIPOCTPAHCTBE.
[TeprieHAUKYASIPHOCTD MPSIMBIX U
TJIOCKOCTen"
[ToHATHE MHOTrOrpaHHUKA, OCHOBHbIE

45 371eMeHTbl MHOTOTDaHHUKA, BBIMTYKJ/Ible U
HEeBBINYKJ/Ible MHOI'OTPaHHUKH; pa3BépTKa
MHOTOrPaHHUKA

46 ITpusma.Onpenenenuve. SaeMeHThI.

47 [IpaBuibHasg mpu3Ma.

48 [1omaak moBepxHOCTH TNpU3MbI. [1n01anb
60KOBOI MOBEPXHOCTU TIPSIMOM TTPU3MBI.

49 [Tno1jagp MOHOM TOBEPXHOCTH TIPU3MBI.

50 [Mupamuga. Onpenenenue. CBOWCTBA.




51 ITpaBuibHas nupamMuza. 1
52 YceueHHas MpaMu/a. 1
[Tno11ja1b MOBEPXHOCTH TUPAMU/IBL.
53 [Tnomazb 60KOBOM MOBEPXHOCTH 1
MpaBUILHOM MUPaMU/BbI.
CumMeTpus B IPOCTPAHCTBE: CUMMETPUS
54 OTHOCHUTE/IbHO TOUYKH, MPSIMOM, MJIOCKOCTH. 1
OneMeHTbl CUMMETPUH B MKMpaMHUZaXx,
ee KonTposbHasi padora Ne3 1
"MHOrorpaHHUKH"
56 IIpaBu/ibHBIE MHOI'OYTOJIbHUKU 1
£ [MonsiTve 06 06béMe OOBEM 1
NPSIMOYTOJILHOT'O Tlapasiiesienureza
58 OO6BEM MPSIMOI TTPU3MBI 1
59 OO6BEM TTPU3MBI 1
60 O06béM Tipu3mbl Ha ET'D 1
61 OO6BEM TNpaBUILHON MTMPaMU/IbI 1
62 OOBEM MUPaMU/IbI U YCEUEHHOW TTMPAMU/IbI 1
63 O61Bém rupamuzbl Ha ET'O 1
64 KouTtponbHas padora Ned "O0bEMBI 1
MHOTOTrPaHHUKOB"
[ToBTOpEHME, 0000IIIeHNe CUCTeMaTH3aLUs
65 3HaHui. [TocTpoeHUe ceueHui B 1
MHOTOrpaHHUKe
66 [ToBTOpEHME, 0600IIIEHHE CUCTEMATH3AIHS 1

3HaHWU. BrluncieHre pacCTOSTHUI: MeXIY
[BYMsl TOUKaMH, OT TOUKH JI0 IPSIMOM, OT




TOYKH /10 TJIOCKOCTH, MEXIY
CKPELUBAIOILUMUCS TTPSIMBIMU

67

HOBTOpeHI/Ie. MHOFOFP&IHHI/IKI/I

68

[ToBTOpEHME, 0600IIIEHHE CHCTEMATH3AIHS
3HaHUH. BbIUKC/IeHHe yI/I0B: MeXIY
CKPEIIMBAOIUMUCS TIPIMBIMUA, MEXY
TIPSIMOM M TJIOCKOCTBIO, IBYTPaHHbIX YIJIOB,
YIJIOB MEX[Y TJIOCKOCTSIMU

OBLIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/TACC

Ne ni/m1

Tema ypoka

KosmmuecTBOo yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
pPadoThI

Jara
U3yUYeHU
A

JJ/IeKTPOHHBbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchbl

Cdepa u 1ap: 1[eHTp, PaiuycC, AUamMeTp;
TIOILA/b TIOBEPXHOCTH Cephl

B3anmMHoe pacriosioxkeHue cdepsl 1
TVIOCKOCTH; KacaTesbHasl TVIOCKOCTb K

cdepe; roiaab chepbl

V306paxxeHue cdepsl, 11apa Ha
mockocTy. CeueHus 11apa

LIumuHaprUecKasi MOBEPXHOCTD,
obpa3yroliye UINHAPUUeCKON
TIOBEPXHOCTH, OCh LUTUHZPUYECKOU
TIOBEPXHOCTH

LumuHap: ocHOBaHMS U OOKOBast
TIOBEPXHOCTh, 00pa3ylolas ¥ 0Ch;
T/I0Ia/Ib OOKOBOM M MOTHOM
TIOBEPXHOCTH

V306paskeHre WIMHAPA Ha TUIOCKOCTH.
Pa3BépTka uumuHzapa. CeueHus

LUIMHApPA (TI7I0CKOCThIO, TlapasiielbHOU
WU TIepIIeHIUKYJIIPHOM OCU LIWJIMHAPA)

KoHnyeckasi MoBepxXHOCTb, 00pa3yrolye
KOHMUECKOW TTIOBepXHOCTH, OCh U
BepIIMHA KOHUUECKOW TTOBEPXHOCTH




Konyc: ocHOBaHMe U BepIlVHa,

8 obpa3ytoliiasi ¥ 0Ch; TIolalb OOKOBOM 1
TOJIHOM TOBEPXHOCTH
YceuéHHbINM KOHYC: 0Opa3syroliye 1

9 BBICOTA; OCHOBaHUsI U GOKOBast
MOBEPXHOCTh
M306paskeHre KOHyCa Ha TJIOCKOCTH.
Pa3BépTka KoHyca. CeueHus1 KOHyCa

10 (T/1I0CKOCTBI0, Mapaie/ibHON
OCHOBAHHIO, U TIJIOCKOCTBIO, MPOXOsIeit
yepe3 BepIIVHY)

1 KombuHatus Ten BpalleHus 1
MHOTOTPaHHUKOB
MHororpaHHUK, OMTMCaHHbIN OKOJIO

12 cdepsl; chepa, BriMicaHHas B
MHOTOTPaHHUK WU B TeJIO BpalL|eHUsI

13 [MousiTHe 06 06BéMe. OCHOBHBIE
CBOMCTBa 00BEMOB TeJ

14 OO0BbEM 1[UIMHAPA, KOHYCa

15 OObéEM 111apa U TIoLaZb Cepsl
[TogoOHbBIe Tea B MPOCTPAHCTBe.

16 CooTHo11eHrs MeXAy IUIoLasaMU
roBepxHOCTel, 06 bEMaMu TIOJ0OHBIX Tesl

17 KonrposnbsHas pabota o Temam "Tena
Bpaijenus" u "O6bembl Ten"

18 BekTop Ha IJIOCKOCTU ¥ B IPOCTPAHCTBE

19 Crno)keHre U BbIUMTaHKE BEKTOPOB




20

YMHOKeHHe BeKTopa Ha Uucjio

21

PasnoxxeHue BekTopa 1o Tpém
HeKOMIl/IaHapHbIM BeKTopam. IIpaBuio
rapasuiesienuresa

22

Perienue 3azjau, CBSI3aHHBIX C
TIpUMeHeHreM TIPaBUI AelCTBUMN C
BEKTOpPaMHU

23

[IpsiMoyrosibHasi cucTemMa KOOpJMHAT B
npoctpaHcTBe. KoopanHaThI BeKTOpa.
[Tpocreiiiive 3afaur B KOOpAUHATAX

24

Yron mexay Bekropamu. CkansgpHoe
TIpOM3Be/leHre BeKTOPOB

25

Briuncnenuve YIJIOB MeXAy MpAMBIMHA U
IIJIOCKOCTAMMU

26

KoopiHaTHO-BEKTOPHBIN METOZ, TIPU
pellieHny TeOMEeTPUUECKUX 3a7iau

27

KonTtpospHast pabota o Teme "BekTopbl
Y KOOpAUHATHI B [IPOCTPaHCTBe"

28

[ToBTOpEHUE, 0600ITIEHNE U
cucreMaTu3aLus 3HaHUM. OCHOBHBIE
¢urypsl, ¢hakThl, TeOpeMbI Kypca
TJIaHUMETPUU

29

IToBTOpeHMe, 06001IIeHE 1
cucTemMartu3alys 3HaHU. OCHOBHbIE
¢burypsl, GpakThl, TeOpeMbI Kypca
TUITaHUMEeTPUH

30

[ToBTOpEHMe, 06001TIeHNE U
CHCTeMaTH3aLusl 3HaHWI. 3a/1aun




MJIaHUMETPHHU U METOAbI UX pEILIeHKA

[ToBTOpEHMe, 000011IeHNE U

31 cUcTeMaTH3alus 3HaHUW. 3afaun 1
IJIAHUMETPUU U MeTO/Ibl UX pellleHUs
[MToBTOpeHue, 06001IeHIE 1

3 cucTemaru3alus 3HaHU. OCHOBHbIE 1
¢burypsl, (akTel, TEOpEMBI Kypca
CTepeoMeTpuu

33 WToroBast KOHTpO/IbHAsI paboTa 1

34 [ToBTOpEeHMe, 00001IeHE 1 1
cucTeMaTH3aLysl 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» MaTeMaruka: airebpa ¥ Hauajia MaTeMaTUUeCKOT0 aHaJlK3a, TeOMeTpUSI.
['eomeTtpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
apyrue, AKioHepHoe 0061ijecTBo «/3aaTenbcTBO «IIpocBerieHme»

3uB b.I'. [lupgaktuyeckue Marepuassl o reomerpuu 414 10 kiacca. M.:

[Ipocsemenue, 2018.

METOINYECKUWUE MATEPUAJIbI V11 YUUTEJIA

1. KoBanesa I'.', Ma3sypoea H.M. reometpus. 10-11 Kiaccel: TeCTbI [Is
TeKyIiero u o6obirjaroriero KOHTpos. — Bosrorpag: Yuurens, 20009.

2. B.I'. 3uB, B.M. Metinep, A.Il. BaxaHckuii. 3aiauu 1o reometpuu s 7 — 11
KiaccoB. — M.: IIpocserienue, 2003.

3. C.M. CaaksH, B.®. Byty3o0B. M3yuenue reometpun B 10 — 11 kaccax:
MeTtoueckre peKoMeHJalud K yuyeOHMKYy. Kuura ansa yuurens. — M.:
[Ipocselienue, 2001.

b.I'. 3uB. [upakthueckhe MmarTepuasbl 1o reometrpuud mjas 10 knacca. — M.
[Ipocsemenue, 2008r.

MU PPOBLIE OGPA30OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETU
MNMHTEPHEThttp://www.fipi.ru/ — ®UIIAN

http://4ege.ru/ — 4 ET'3 py

https://ege.sdamgia.ru/ — Pemy EI'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-
uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html — O6o6muienue
OIlbITA pa6OTI:>I «Cucrema MOoAroTOBKH yUallIUXCA K I/ITOFOBOﬁ dTTeCTaliiy I10 MaTeMdTHUKe»
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-
sbornik-2017.pdf —

VITOroBbIi aHATUTHUECKUI COOPHUK




http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-
gosudarstvennoy-itogovoy-attestatsii-po-matematike — Cucrema moaroroeku
y4JallMXxCsl K FOCYJapCTBEHHOU (UTOrOBOW) aTTeCcTaljuu 10 MaTeMaThKe
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-
resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-
fgos-64136.html — Vcnonb3oBanue 31eKTpOHHBIX 06pa30BaTe/IbHBIX PECYPCOB HOBOTO
riokoneHusi (OOP HIT) B npernofaBaHuy MateMaTyku B ycyioBusix @I'OC
https://ypok.pd/library/
elektronnie_obrazovatelnie_resursi_v_sovremennoj_ 210305.htm| —
OJeKTpOHHBIE 0Opa30oBaTe/bHbIE PeCyPChl B COBPeMeHHOW 00pa3oBaTebHOM OpraHu3aLiu
http://0TKpbITEINYPOK.pd/%D1%81%D1%82%D0%B0%D1%82%D1%8C
%D0%B8/532279/ — Wcnonb30BaHue 371€KTPOHHBIX 06pa30BaTe/IbHbIX PECYPCOB Ha
ypOKax MaTeMaTUKH

https://proshkolu.ru/user/efros57/blog/526410 — D0P ass yuuTesist MaTeMaTHKH

http://konkurs-kenguru.ru — Maremaruka /ij1s BCex

[Toptan Math.ru: 6ubnoTeka, MevaTeKa, OJIMMITMA/BI, 3a/1a4UM, HAyUHbIe [IIKOJIbI, YUMTETbCKas,
HCTOPUSI MaTeMaTHKH

http://www.math.ru Marepuassi o MmatemaTike B EUHOMN KO/UIEKLUY LIA(PPOBBIX
oOpa3oBaTesIbHBIX PeCypCOB
http://school-collection.edu.ru/collection/matematika MockoBckuii 1jeHTp
HerpepbIBHOIO MaTeMaTU4YeCKOro 00pa3oBaHuUs

http://www.mccme.ru Best snemenTapHas MatemaTrka: CpejHsisi MaTeMaTHUeCKast
WHTepHeT-1IIKO/Ia

http://www.bymath.net Na3eTa «MaTemaTnka» N3pgaTenbCcKoro goma
«[MepBoe ceHTAbpA» http://mat.1september.ru -EI'S no MaTemaTHKe: MOATOTOBKA K
TeCTUPOBaHUIO

http://www.uztest.ru 3agauu o reomerpun: HH(GOPMAIMOHHO-TIOMCKOBAsA CUCTEMA
http://zadachi.mccme.ru MurepHeT-mpoeKT «3azaum»

http://www.problems.ru KommbioTepHas MaTeMaTHKa B LIKOJIE
http://edu.of.ru/computermath Maremarrika B « OTKPBITOM KOJITEZIKE»

http://www mathematics.ru MaTtemaTyKa B TIOMOII[b [IIKOJIBHUKY U CTYZIeHTY (TeCThI 110
MaTeMaTHKe online)

http://www mathtest.ru MaremaT#Ka B I1IKOJIe: KOHCY/IbTAl[AOHHBIN LIEHTD
http://school.msu.ru Maremaruka. IlIkosa. Byayiee. Caiit yunress Marematvku A.B.
[MTeBkuHa

http://www shevkin.ru Maremarrueckue 310l SD-rpaduka, aHUMarys ¥ BU3ya/Tr3aL[ust
MaTeMaTHUeCKUX CIOKeTOB

http://www.etudes.ru MaremaTrueckoe o6pa3oBaHue: MPOILIOE W HAacTosiiee. VIHTepHeT-
O6ub/MoTeKa TI0 METO/IMKE TIPEro/[aBaHusI MaTeMAaTHKN

http://www mathedu.ru MexxayHapoaHble KOHpepeHunn «MaTemaTunka.
KoMmnbiloTep. ObpasoBaHme» http://www.mce.su -HayuHo-o6pa3oBaTe/ibHbIN CaiiT
EqWorld — Mup mMaTemaTnuecKrx ypaBHeHU

http://eqworld.ipmnet.ru HayuHo-momnyspHbiii (HU3UKO-MaTeMATUUECKUH JKypHAT
«KBaHT»

http://wwwkvant.info http://kvant.mccme.ru O6pa3oBare/ibHbIii MaTeEMAaTUUECKUH
caut Exponenta.ru

http://www.exponenta.ru IMTopran Allmath.ru — Bcst MaTemMaTriKa B OJJHOM MeCTe




http://www.allmath.ru IMpuknaaHast MaTeMaTrKe: CIPABOYHHK MaTeMaTHUECKUX (HOPMYIT,
TIPUMEPBI U 33/]aUi C PELIeHUsAMA

http://www.pm298.ru IIpoekt KidMath.ru — [leTckast MaTemMaTrka
http://www.kidmath.ru Caiir snemenrapHoii matemartuku Imutpust ['yiiuHa







