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ITOACHUTEJ/IbHASA 3AITNCKA

Pabouasi iporpamMmMa ydebHOro Kypca «I'eomeTpusi» 0a30BOTO YPOBHS /IS
obyuarormuxcs 10 —11 xkmaccoB pa3paboTaHa Ha ocHoBe ®ejepanbHOrO
roCyZiapCTBEHHOT'0 00pa30BaTe/IbHOTO CTaHAapTa CpefHero obiiero oopa3oBaHwUs,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM, TMpeAbAB/ISIEMBIX K
MaTeMaTHueCKoMy 00pa3oBaHHIO, W TpPaJuLMii POCCUHCKOrOo 0Opa30oBaHUSI.
Peanmm3arius mporpaMmbl obecrieuriBaeT OBJIaJieHHe K/IFOUeBLIMU KOMITETEeHI[USIMH,
COCTaB/ISIFOIIMMM OCHOBY [I/Ii CAMOPA3BUTHSI U HeTpepbIBHOIO 00Opa3oBaHMs,
1[€/IOCTHOCTb OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO W II03HABaTeJbHOTO Da3BUTHUS
JTIMYHOCTH 00YYaroIuXCsl.

IOE/IN N3YUYEHNA YYEBHOI'O KYPCA

BakHOoCTh yueOHOTO Kypca TreOMEeTPUMM Ha YPOBHE CpegHero o0Iiero
obpa3oBaHusl 00yC/IOB/IeEHA TPAKTHUYECKOM 3HAUMMOCTBIO MeTarpeJMeTHbIX |
TIpeIMETHBIX Pe3y/IbTaTOB O0yueHWs TeOMeTpPUM B HarpaB/ieHHUW JIMYHOCTHOTO
pa3BuTHsl oOyvaromumxcsi, (opMUpoBaHUS (YHKIMOHATEHOM MaTeMaTUueCKoi
I'PaMOTHOCTH, U3yUeHHs IPYTUX YUeOHBIX AUCIUIUINH. Pa3BuTHe Y 00yUarOmuXCs
MPaBU/IbHBIX TIPEJCTAaB/IeHUA O CYU[HOCTH U TIPOMCXOKAEHHUU TeOMeTPUUYECKUX
abCTpakI[iii, COOTHOIIIEHWM peanbHOT0 W HW/earbHOIr0, XapakKTepe OTpakKeHUs
MaTeMaTU4eCKOM HAayKOU SIBJIEHMA W TMPOLeCCOB peajbHOr0 MHpa, MecTe
reOMeTPUM B CUCTeME HayK M POJIU MaTeMaTHUYeCKOTO MO/Ie/IUPOBAaHUS B HAYUYHOM
MO3HAaHUU U B TIPAKTHKE CIIOCOOCTBYeT (pOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yualuxcsi, a TakKKe KauecTB MbIIUIeHHsI, HEeOOXOJUMBIX [Jid aJanTalid B
CcoBpeMeHHOM 00I1iecTBe.

T'eomeTpust SIB/ISIETCS OJHUM M3 0a30BbIX IPEJMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus, TaK Kak o0ecrieurBaeT BO3MOXKHOCTb M3yUeHHMsS Kak
JMVCIWIUIMH eCTeCTBeHHO-HayYHO! HarpaB/eHHOCTH, TakK U TYMaHHUTapHOM.

Jlormueckoe MblIiiieHre, GhopMUpyeMoe TpH HW3y4eHUHd OOyJaroIiMKCs
TIOHSATUMHBIX OCHOB T€OMETPUH U IIOCTPOEHUH LIETIOUKU JIOTUYECKUX YTBEPKIEeHUH
B XO/le pellleHHs] TeOMeTPUUeCKHX 3ajlau, yMeHHe BBbIIBUTaTb W OMPOBEprarb
TUITOTE3bI HEIMOCPeJCTBEHHO HCIIONb3YIOTCS TIPU PeIlleHHH 3a7iaud eCcTeCTBeHHO-
HAyYHOTO 1MK/Ia, B YaCTHOCTH U3 Kypca (hU3MKH.

YMeHre OpUEeHTHPOBAThCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJib BO
BCeX 00JIaCTsIX [esATeIbHOCTH uesioBeKa. OpueHTalusl YesloBeKa BO BpPeMEHW U
IIPOCTPAHCTBE — HeOOX0AMMOe YC/IOBHE €ero ColuaabHOro ObITHS, (opma
OTPa)KeHHsI OKDPY)KaloIllero Mupa, YC/JIOBHE YCITeITHOrO T03HAaHUS M aKTHUBHOTO
npeobpa3oBaHusi  JleMCTBUTENbHOCTU.  OmnepupoBaHHe  IPOCTPAaHCTBEHHBIMU
obpa3amMu 00benuHSEeT pasHble BHABI yueOHOM W TPY/OBOH JeSTe/IbHOCTH,



ABJIIETCS OAHUM W3 TMPO(eCcCUOHaNbHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasibHa
3ajaya (QOpMHUpPOBaHUSI y OOYyUarol[UXCsS MPOCTPAHCTBEHHOT'O MBbIILIEHUST Kak
Pa3HOBHUHOCTA 00Opa3HOTO MBIIIEHUSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K TTPAKTHUUECKOU /IesITe/TbHOCTH TI0 MHOTHMM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TIporpaMMbl ydyeOHOro Kypca «I'eomeTpusi» Ha 06a3oBoM
ypoBHe 00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYIbTYPHOE Ppa3BUTHE
oOyuvaroruxcss ~ yepe3  obecrieueHWe  BO3MOKHOCTM  TIpuUoOpeTeHUSI U
WCTIO/Tb30BaHUSI  CUCTEMAaTUYeCKUX TeOMeTPUUeCKUX 3HaHWK W [IeHCTBUH,
CreliuPUUHBIX TeOMEeTPHH, BO3MOXKHOCTH YCITEIITHOTO TIPOZI0/DKeHHs 00pa30BaHuUs
T0 CIeI[MaJIbHOCTSIM, He CBSI3aHHBIM C MPUKJ/IaJAHbIM UCTIO/b30BaHUEM reOMeTPUH.

[Mporpamma 10 TeomMeTpuM Ha 0a30BOM ypOBHe TIpeAiHa3HaueHa [ijis
00yuaroIuXxcs CpeiHel IIKOJIbI, He WCIBITHIBABIINX 3HAUUTE/IbHBIX 3aTPY/[HEHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm obpa3oM, obydaromiyecs Ha
6a30BOM YypOBHe AO/DKHBI OCBOUTH OOIIe MaTeMaTHUueCKWe YMeHHsl, CBsi3aHHbIe
CO CrerupuKON TeoMeTpUM U HeoOXOAWMBbIE [IS1 JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXXHOCTb HM3YUWTh TeOMeTpUro OoJiee
r1yboKO, ec/ii B fAajibHEHIIeM BO3HMKHET HeoOXOJAMMOCTb B TeOMeTPHUUYeCKHX
3HaHUSIX B MPOQeCcCUOHaIbHOM /ieaTeTbHOCTH.

IlocTkeHWe 1[e/lM OCBOEHHs IIPOrpaMMbI  00eCITeuMBaeTCsl  pelleHreM
COOTBETCTBYIOIIUX  3aJau. [IpvOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHUe TIpe/CTaB/eHUs] O TeOMeTPpUU KaK 4YacTh MHPOBOU

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

e (QopmupoBaHHe MpeACTaB/leHHUS O MHOTOTPAaHHMKAX W TejlaX BpallleHUs
KaK O BO)KHEHIINX MaTeMaTUUeCKHUX MOJEJIsIX, TIO3BOJISION[UX OTMHChIBATh
Y U3yuaThb pa3Hble SIBJIeHUs] OKPY’Karoll[ero MUPa;

e (QopmupoBaHHe yMEHHS paclio3HaBaTh Ha YepTeXKax, MOJAeNAX U B
peasibHOM MUpe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJa/IeHHe MeTO/IaMU pellleHUsl 3a7lau Ha TOCTPOeHUs] Ha M300paKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMeHHs OIEPHUPOBaTh OCHOBHBIMHM TOHSATHUSIMH O
MHOTOTPaHHMKAX U TeJjlaX BpallleHUst U UX OCHOBHBIMH CBOMCTBaMU;

e OBJaJIecHMe  aJIrOpMTMaMH  peIlleHHWS  OCHOBHBIX  THIIOB  3ajady;
dopMrpoBaHWe yMeHHs TIDOBOAUTb  HEC/TIOKHbIE  [lOKa3aTebHbIe
PacCyXieHHsI B XOZie peIlleHHs] CTePeOMeTPUUeCKUX 3afiauy U 3a/au C
MIPaKTHUUECKUM CO/lepP>KaHHEeM;

e pa3BUTHE  UWHTE/UIEKTyaJlbHBIX W TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTeJIbHONM  aKTUBHOCTH, HCC/Ie[JOBATe/bCKUX
YMeHU, KpUTHUHOCTH MBIILIIEHHST;



e (opMHpoBaHUe (byHKIMOHATbHOM I'PaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHHWe pacro3HaBaTb [IPOSIBJIEHUS] T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTel B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTruX y4eOHBIX TPEeJMEeTOB, MPOSIBJIEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTeH, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTb TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reOMeTpUYecKdy amrapaTr [Jid pelleHusl MPaKTUKO-OPUeHTUPOBaHHBIX
3a/ja4, UHTepIIPETUPOBATh U OLIEHUBATh IT0JIyYeHHbIe Pe3y/bTaThl.

OT/MunTe/TbHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBJISIETCSI BK/IFOUEHHEe B KYPC
CTepeOMeTpUM B Hauaje ero u3yueHWs 3aZlay, pellaeMbIX Ha YpPOBHe
VMHTYWUTUBHOTO TI03HAHUSI, U OTipe/ie/IEHHbIM 00pa3oM opraHu30BaHHas paboTa Haf
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMY/IMPYeT MPOTEeKaHWe WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
Jla/TbHeUILIeMY U3yUeHUIO TIpeJiMeTa.

[TpennouTteHue OTAAETCS HAr/SIIHO-KOHCTPYKTUBHOMY MeTO/y 00yueHusl, TO
eCTb TeOpeTUYeCKWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MpPeJMeTHO-
MPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUThe TPOCTPAHCTBEHHBIX TPEACTABAE€HUN Y
yyalmxcss B KypCe CTepeOMeTpUM IPOBOAUTCA 3a CUfT pelleHusl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zmaHue obpa3a TIPOBOJUTCS C OMOPOM Ha
HarJsiAHOCTh, a OleprupoBaHHWe 00pa3oM — B YCAOBUAX OTB/IEUEHUS OT
HarasiHOCTH, MBbICJIEHHOTO U3MEHEHHs ero UCXOAHOIr0 COZlep KaHus.

OcHoOBHBIE cofepyKaTe/ibHble JIMHUM Kypca «['eometpun» B 10-11 knaccax:
«MHororpaHHuKku», «IIpsgmMble U IJIOCKOCTU B IIPOCTPAaHCTBe», «Teja BpallleHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUpPOBaHUe JTOTMUECKHUX YMeHUH
pacripefiesisieTcsi He TOJBbKO II0 COJep’KaTe/ibHbIM JIMHUSIM, HO W N0 TOAam
oOyuJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHusl.

Conepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIllee TpeAMETHbIM pe3y/bTaTaM
OoCcBoeHHUs paboueil TporpamMMbl, pacTpefe/iéHHBIM TI0 TOoAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/IajieHHMe TreoMeTpHUUYeCKUMU
MOHATUSIMUA Y HaBBIKAMM OCYILECTBJISVIOCH TTOC/IeJOBAaTeIbHO U MOCTYNATe/bHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/IUCh B
OO0IIy!0 CUCTEMy TeOMeTpHYeCKHX TMpe/CTaB/IeHrN 00yJaroIuxcs, paclvpsisi U
yray06ssisi eé, oO6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha u3yuenne reometrpuu otBOoguTCS 2 yaca B Hezlenmto B 10 knacce v 1 yac B
Hezesto B 11 Kacce, Bcero 3a AjBa rofia ooyuenus - 102 yueOHBIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATUS  CTepeoMeTpud. ToOuka, TIpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsiTie 00 aKCMOMaTUUeCKOM TIOCTPOEHHWH CTepeoMeTpHUU:
aKCUOMBI CTEPEOMEeTPHH U CJIe[CTBUS U3 HUX.

B3auMHoe pacrono)keHve TIpSIMbIX B TIPOCTPaHCTBe: [epeceKaroluecs,
napajjiefibHble Y CKpeluBaroliyecs rmpsMble. [lapa/uieibHOCTE NPSIMBIX U
IVIOCKOCTed B TIPOCTPAHCTBe: TMapasulesibHble IpsIMble B MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MpPSAMBIX; Mapalie/lbHOCTh TIPSIMOM U TUIOCKOCTH. YTJIbI C
COHArpaB/IeHHbIMU CTOPOHaMH; yrol MeXJy TNpsIMbIMU B MPOCTPAHCTBE.
[TapannenbHOCTb  TMJIOCKOCTEM: napajjienbHble  TJIOCKOCTH; CBOMCTBA
napasulesibHbIX TIOCKOCTed. [lpocTeiiiive mnpocTpaHCTBeHHble (UIypbl Ha
TJIOCKOCTH: TeTpa3/p, Ky0, rapasiiesienuriesi; TOCTpOeHre CeUeHUH.

[TepneHAUKYISPHOCTh NPSIMOW Y TIJIOCKOCTHU: TMepIeHUKYIspHbIe TPSIMbIe B
MIPOCTPAHCTBe, TMpsIMble [apasule/ibHble W TepreHJVKY/sIpHble K IJIOCKOCTH,
NIPU3HAK TEepreHJVKY/ISPHOCTU TPSAMOM U IUIOCKOCTH, TeopeMa O IIpSIMOU
TIepIeHUKY/IAPHOW TVIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YIOJl MeXAY MpSMOU U
TJIOCKOCTBI);  ABYTPaHHBIM  yroJ, JIMHEWHBIM Yroa [JIBYrpaHHOTO  yrJja.
[TepneHAUKY/IAp ¥ HAaKJIOHHBIE: PACCTOSTHUE OT TOUKM /10 TJIOCKOCTH, PACCTOSIHUE
OT TMpsIMOM [0  TIJIOCKOCTHM, TIpOeKUWss  (Urypbl Ha  IJIOCKOCTb.
[leprieHAVKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TepPHeHJUKYJISAPHOCTA  [IBYX
n10ckocTel. TeopeMa 0 TPExX nepreHIuKYyJIsipax.

MHororpaHHuKH

[ToHATHE MHOTOrpaHHMKA, OCHOBHbBIE 3/IeMeHTbl MHOTOTDAHHUKA, BBIMYKJIbIE
Y HeBBITYKJ/Ible MHOTOTPAaHHUKHW; Pa3BEPTKA MHOrorpaHHuKa. [Ipusma: n-yronbHas
npu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaK/IOHHAasi TIpY3Mbl; O0KoBasi U
T0JTHas TTIOBEPXHOCTh TIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napasjiesienivnies; U ero csorcrBa. Ilvpamuza: n-yronpHasi nmupamuzia, 'paHu U
OCHOBaHHe MUpaMU/ibl; O0KOBasi 1 T0JIHAsi TIOBEPXHOCTh TTMPAMU/IbI; TIPaBUIbHAS U
yceuyéHHass mNupamMuja. OJIeMeHTbl TM[pu3Mbl W nupaMuzbl. [IpaBUsbHBIE
MHOTOT'PaHHUKM: TIOHATHE MPaBUJILHOIO MHOTOIPaHHMKA; MpaBWIbHAs MpH3Ma U
NpaBWIbHAs THMpaMW/ia; MpaBU/bHAs TpPeyrojibHasi THpaMua U TMPaBUIbHBIN
TeTpasAp; KyO. I[IpeacraBieHWe O TIPaBWIBHBIX MHOTOTPAaHHUKAX: OKTap,
Jozekasp v ukocasap. CeueHust TPU3MbI U MUPaMU/IbI.

CrvMMeTprst B MPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUKH, MPSIMOW,
IVIOCKOCTA.  OJJIeMeHTbl CUMMETpPUM B [HWpaMUjax, [apasiesenuresax,
TPaBUIbHBIX MHOIOTDaHHUKAX.



BbruncsieHre 23/1eMeHTOB MHOTOTPAaHHMKOB: péEOpa, JWaroHaiu, YrJibl
[Tnomjaaer OOKOBOM TTOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSIMOM ITPU3MBI,
MJIOIIa/lb OCHOBaHWM, TeopeMa O OOKOBOWl TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazas OGOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTH TPABWIbHOW MUPaMU[IBI,
TeopemMa O TIUIOIAZW YyceuéHHOW mupamuibl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/bI, TIPU3MBIL.

[Tonobubie Tena B mpocTpaHCcTBe. (COOTHOIIEHHS MeX[y IUIOLIaAsIMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

HunuHapuyeckast TIOBEPXHOCTB, obpasytoliye LAJTMH/IPUYEeCKOr
TIOBEPXHOCTH, OCh I[UIMHJPUUECKON TTOBEepPXHOCTU. [IWIWHAD: OCHOBaHUS U
OoKOBasi TIOBEPXHOCTh, oOOpa3yomias ¥ O0Ch, IUIOU[Ab OOKOBOW U TIOJHOU
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yrolye KOHUUECKOW MMOBEPXHOCTH, OCh U
BepIlHAa KOHUUeCKOU MoBepXHOCTH. KOoHyC: OCHOBaHMe 1 BepIlHa, 00pa3yrolas
W OCb; TIIIOI[AIb OOKOBOW U TIOJHOW TIOBEPXHOCTH. YCEUEHHBIA KOHYC:
oOpa3yroiliye ¥ BbICOTa; OCHOBAHUS Y OOKOBast TOBEPXHOCTb.

Cdepa u map: 1HeHTp, pajuyc, AWAMeTp; TUIOIIAb TOBEPXHOCTH CGhepEHI.
B3anmHoe pacriosio>keHre cdepbl U TJIOCKOCTH; KacaTe/lbHasi TUIOCKOCTh K cdepe;
T/10111a/ib Chephl.

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

KomOWHali Ten  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OIMMCaHHBIM OKomo cdepbl; cdepa, BrUcaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[TonsiTrie 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 06 0OBEMe
NPSIMOYTOJILHOTO  TTapasijiesienurefia M ciaeqcTBusi u3 Heé. OO0bEM MMIHHZPA,
KoHyca. O0BbEM 111apa M I1oI[azib Chepaoi.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOIMIAAsIMU
ToBepxHOCTel, 00béMaMu TI0/J0OHBIX TeJl.

Ceuennss nwivHZApa (Tapa/uleJlbHO W MEpPIeHAWKY/ISPHO OCH), CeUeHHs
KOHyca (Tapa/ijie/ilbHoe OCHOBAaHHIO U TIPOXOZsillee uepe3 BepIINMHY), CEUeHUs
1Iapa.

BeKTOpbI M KOOPJAUHATHI B MPOCTPAHCTBE

BekTop Ha My1I0CKOCTH U B IpocTpaHcTBe. CI0)KeHNe U BLIUWTAaHHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha UMc/io. Pa3noykeHre BeKTOpa 10 TPEM HeKOMITJIaHapHBIM
BeKTOpaM. [IpaBWio Tapasiefienuresa. PelleHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBW/ [AeWCTBUM C BeKTopaMu. [IpsiMOoyronbHasi —CHCTeMa



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocreninve 3ajauv B
KOOpAWHATax. YTOoJ MexAy Bekropamu. CKasisspHOe TIpOM3Be[jeHHe BEeKTOPOB.
BbluncsieHre yriioB Mexy NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrY TeOMeTPUYEeCKHX 3a/ad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE pe3y/nbTaThl OCBOEHUsI TIPOrpaMMbl  yueOHOTO TpeameTa
«MartemaTrKa» XapakTepUu3yTCS:

I'paxpaHCcKoe BociMTaHue:

cchOpMHPOBAHHOCTBIO TPAXKAAHCKOM TTO3UI[UH 00yUaroI[erocs Kak akTHBHOTO
M OTBETCTBEHHOTO WleHa PpOCCHUHCKOro 00ilecTBa, TMpeJCcTaBIeHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKLIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TIpOLeAyP TPa)KJAaHCKOTO oOIrectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3alMO/IeliICTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(GYHKIUSIMU U Ha3HaUEeHUEM.

IlaTpuoTNUyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXk/IaHCKOU U/IeHTUYHOCTHU, yBaXKEHUS K
TIPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOIIIeHHeM K
JIOCTH)KEHHUSIM POCCUHCKUX MaTeMaTUKOB M POCCHUHCKOW MaTeMaTHUYeCKOW IIKOJIbI,
K WUCMOJIb30BaHUIO 3TUX [OCTW)KEHWM B JPYTMX HayKaX, TeXHOJIOTMSX, cdepax
5KOHOMMKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeHN POCCHUKCKOTO Hapo/a;
Cc(hOpMUPOBAaHHOCTbK) ~ HPAaBCTBEHHOI'O  CO3HAHHWS, STUUECKOTO T[IOBeJeHUs,
CBS3aHHOT'O C TIPaKTUYEeCKUM MIPUMEHEHUEeM [JOCTHMKEHUW HayKU U [esiTe/TbHOCThIO
Y4EHOT0; 0CO3HAHWEM JTMUHOTO BK/Ia/la B ITOCTPOEHKE YCTOMUHMBOTO OyAyIIero.

JcTeTHYeCcKoe BOCIIUTaHUe:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOYash 3CTETHUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3ajiay, pelleHuH, pacCy>XJeHuM;
BOCIIPUMMUYUBOCTBIO K MaTeMaTUYeCKUM aclieKTaM pa3/TMUHbIX BUJOB UCKYCCTBaA.

du3nueckoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTbID YMEHUSI TPUMEHSITb MaTeMaTHUyeCcKue 3HaHUs B
HMHTEepecax 3710pOBOro u 6e3ormacHoro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIIEHMSI
K CBOEMY 37I0POBBIO (370pOBO€ NMUTaHMWe, COA/TaHCUPOBAHHBLIM PEXXUM 3aHSATHN H

OT/[bIXa, peryJisipHas ¢du3nueckas aKTUBHOCTb); (dur3nueckoro
COBEpLLIEHCTBOBaHUS, rnpu 3aHATUSX CIIOPTUBHO-03,0POBUTEIBHOU
[esITeNTIbHOCTHIO.

TpyAoBoe BoCIIUTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/O/I00Ms; UHTEPeCcoM K
pa3uuHbiM  cepaM  mpodecCUOHATBLHOM  JeSATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TMPUIOKEeHUSIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BHIOOD
Oyayiieii mipodeccud W peanu30BbIBaTh COOCTBEHHblE JKM3HEHHBbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY O00pa3oBaHHIO U
camMo0obpa30BaHUI0 Ha TMPOTSHPKEHWH BCel >KU3HW; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHIO B PEIIeHUH MTPAaKTHUEeCKUX 3a/lay MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO JKOJOTMUECKOW KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOJHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJi00a7bHOrO  XapakTepa 9KOJOTMUeCKUX IMpo0seM;
OpHeHTallvell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Jif pellieHus 3a/ayu B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KaloILler Cpe/bl.

IleHHOCTH HAyYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd U  OOI[eCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOl HayKu KakK cdepbl uesoBeUeCKOUW [esTe/lbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAUMMOCTU [ijIS PAa3BUTHS I[UBHU/IM3ALMH; OBJIa/IEHHEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKOoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeIbHOCTh
WHAWBUIYaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATDI

MerTarnpeaMeTHbIe pe3y/lbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeaMeTa
«MaTemaTHKa» XapaKTepu3yrTCs OBJIaZieHeM yHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUusiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
Oelicmeusimu, yHUBEpCA/bHbIMU pe2yAsimugHbIMU Oelicmeusimu.

1)  YHueepcanbHble = no3Haeame/nbHble  Oelicmgusi,  obecneuusaiom
¢opmuposaHue 6a306bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcaioujeeo  Mupd;  NpuMeHeHue  /102UYecKUx,
uccnedosamenbCKuUx onepayutli, ymeHutli pabomams ¢ uHgopmayueti).

Ba3oBble lorHYecKue AeiCTBHs:

e BBIB/ISATh M XapaKTePU30BaTh CYIeCTBEHHbIe TTPU3HAKKA MaTeMaTUUeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MEXAy TOHSATUAMH; (HOPMYJ/IUPOBATh
oripefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATb  CYIIIECTBEHHBIH  TIPU3HAK
K/acCUUKAI[UK, OCHOBaHHWS /i1 0000IIeHHsT W CpPaBHEHWs, KPUTEepUH
TIPOBOIIMOT'O aHa/IN3a;

e BOCIPUHMMATb, (OPMy/IUpPOBaTh U  TPeoOpa30BbIBATh  CYKAEHUS:
yTBEpAUTE/bHbIE W OTpHUIaTe/bHble, eJIWHUYHBbIE, YaCTHble U O0O0IIue;
YCJIOBHBIE;

e BBIAB/ATL  MaTeMaTH4YeCcKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
npoTUBOpeunss B (akTax, [JaHHBIX, HAOJIOZEHUAX W YTBEPXKIEHUSX;



npejjlaraTh ~ KPUTEPUU /11 BBISIBJIEHHWS  3aKOHOMEPHOCTeM U
TIPOTHUBOPEYNH;

e JefaTb BBIBOJBI C WCIOJb30BAaHWUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITE/TbHO JoKa3aTe/JlbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMbie W OT MPOTUBHOI0), BhICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbI WM KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3a7aud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TLHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncciiejoBaTe/IbCKUe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie[0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIIPOCHI, (PUKCUPYIOIMEe TPOTUBOpeYUe, TpobsemMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpPMHUPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITE/TEHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHUe TI0 YCTAaHOBJEHWI0 O0COOeHHOCTel MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHSI, TIPOIIECCA, BBLIABJEHUIO 3aBHUCHMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOIeCCAMU;

e camMmocTosATeNnbHO (OpMyJ/IMpPOBaTh 00006IeHNs U BBIBOBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJMIO/IeHNs, MCC/Ie[lOBaHUs, OLleHUBaTh [OCTOBEPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE Pa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPE/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuaopmanmeii:

e BBIABJATL AeGHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/au;

e BbiOMpaTh UWHGOPMALMIO W3  WCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPETUPOBATh UH(POPMAIUIO
Pa3IMUHBIX BHUIOB 1 (hOpM IIpe/[CTaB/IeHHUS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKu;

e OL|eHUBATh HaZIE>KHOCTh vHbopMaIuu 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBaHHBIM KPUTEPHSIM.

2)  YHueepcaibHble KOMMyHUKamueHble Oelicmeus, obecnheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 0011leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U TMHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 0
XOJly pelleHus 3a/laui, KOMMEHTHUPOBATh MO/TyUYeHHbIN pe3yJ/IbTarT;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI MO CYI[eCTBY 00CYK/IaeMOii TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UjleH, Halle/leHHbIe Ha TMOMCK
pellieHus; COTMOCTaB/SATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muue U CXOZACTBO TMO3MIU; B
KOppeKTHOU (popMe hopMyIMpoBaTh pa3HOTaCcUsi, CBOU BO3PaKeHHsI;
Npe/CTaB/iATb  pe3y/ibTaTbl  pelleHus  3aJauyd,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTalui U 0COOeHHOCTel ayAUTOPHUH.

CoTpyaHNUYeCTBO:

3)

NMOHUMAaTb W WCMO/b30BaTh  IpEUMYI[eCTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleSITeJIbHOCTH, TIJITAHUPOBAaTh OpTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesisiTb BUbI paboT, 10roBaprUBaThCs, 00CYKJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUS HECKOJILKHUX JTFO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJIHATL CBOIO YaCTh pabOThI U
KOODAWHUPOBaTh CBOM [I€MCTBUSI C [DYTMMH ujleHaMd KOMaH/bI;
OlIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble ~ pezynsimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC08blX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, a/ITOPUTM PeIlieHus 3a/jlauu, BbIOMpATh Cr1iocob pereHust
C YUETOM UMEIOIIUXCSI peCyPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTHUPOBATh BaPUAHTHI pellleHUid C yUéTOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HAaBbIKaMU T[0O3HAaBaTeIbHOW peeKCMd KakK OCO3HaHUs
COBepLIaeMbIX JeMCTBUMA M MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BraZeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJS —Tpoljecca U
pe3yJibTaTa pellleHrsi MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TPU peIlIeHUH
3a/jlauyi, BHOCWUTb KODPEKTHBBI B [eSITeIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNILCTB, JJAHHBIX, HAl/IEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBATh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCAOBUSM, OOBSICHSTH
TPUYMHBI [JOCTWKEHUsS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

INPEJIMETHDBIE PE3YJ/IBTATDI
10 K/TACC

OmneprpoBaTh MOHATUSIMH: TOUKA, MPsiMasi, MJIOCKOCTb.

[TpyMeHSATb aKCMOMBbI CTEpEOMETPHUH W CJIe[CTBUS W3 HUX TIPU peIlleHun
reoMeTpUUeCKHX 3a/[au.

OmnepupoBaTh MOHATUSAMU: NAaPA/UIe/IbHOCTb U MePIEeHUKY/IIPHOCTD TPSIMbBIX
Y TIJTIOCKOCTEH.

KnaccudunpoBaTe B3aMMHOe pacIio/IO’KeHHe TIPSIMBIX U TUIOCKOCTeH B
TIPOCTPaHCTBE.

OrnepupoBaTh TIOHATUSIMM: [BYTPAHHBIA YTr0oJ, TPaHW [JBYTPAHHOrO YTJIa,
pebpo ABYrpaHHOTO yTJjla; JIMHEWHBLIM Yo/ ABYTPAHHOrO YIJIa; IpajyCHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TIOHSATHSIMU: MHOTOTDAaHHUK, BBIMYK/JbIM W HEBBITYKJ/IbIU
MHOTOTPaHHHMK, 37IeMeHThl MHOTOTDaHHUKA, TIPaBU/IbHBIM MHOT'OI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHHMKOB (TTMpaMu/a; IpPH3Ma,
TIPSIMOYTOJIbHBIN Maparuiesnenuries, Ky0).

KnaccuduipoBaTb ~ MHOTOTDaHHUKH,  BbIOMpass ~ OCHOBaHUSI /IS
K1accuduKaiuu  (BBIMYK/Ible YW HEBBIMYK/Ible MHOTOTPAHHUKW; TPAaBU/IbHBIE
MHOTOTPAaHHUKHU; MPsIMble ¥ HaK/IOHHbIE PHU3MBI, TTapasijie/ienuIe/ibl).

OmneprpoBaTh MOHATUSMU: CEKYII[asi TJIOCKOCTh, CeueHre MHOTOIPAaHHUKOB.

OOBSACHITH TIPUHIIUIIBI TIOCTPOEHUST CEUEHUH, UCTIONb3YsI METOZ, C/Ie/IOB.

CTpouTb CeueHWss MHOTOTPAHHHMKOB METOJOM  CJIe/IOB,  BBITIOJHATh
(BBIHOCHBIE) TIIOCKHE YEPTEeKW W3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemrath 3a/jauy Ha HaXOXKJeHWEe reOMeTPUUYEeCKUX BETMUMH 10 00pasiiaM Wiu
a/IfOpUTMaM, TIPUMEHSII W3BeCTHbIE aHA/IUTUYEeCKWe METOAbl TPH pelleHUu
CTaH/JaPTHBIX MaTeMaTHUeCKHMX 3a/lau Ha BBIUMC/IEHHE PAaCCTOSTHUM MEeXAY ABYMsI
TOUYKaM{, OT TOUKM [0 TIPIMOM, OT TOUKH [0 IUIOCKOCTH, MEeXAY
CKPEIVBAIOIUMUCS TTPIMBIMH.

PeliaTh 3aZiauM Ha HAXOJKZEHHE TeOMEeTPUUeCKHX BeJIMUYMH T10 0Opa3iiaM Uiu
aJIfOPUTMaM, TIPUMEHSII W3BECTHble aHaMTUUeCKWe METObI TPH PpelleHuH
CTaHJAPTHbIX MaTeMaTHYeCKMX 3aJad Ha BbIUWC/IEHWE VIVIOB  MEXIy
CKDEIVBAIOIUMHUCS  TIPIMBIMH, MEXIy TIPIMOH M  IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, [IBYTPaHHBIX YTJIOB.



Bbruncsiate 00bEMBI U TJIOIAIU TOBEPXHOCTEM MHOTOIPaHHUKOB (TIpH3Ma,
nupaMyza) C T[pyvMeHeHueM (OpMy/; BBIYMC/IATH COOTHOLUEHUS MeXAy
TUIOIIA/IIMU TIOBepXHOCTel, 00béMaMu 10I0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETpPUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (PUTYDBI.

W3BnekaTb, TmpeoOpa3oBbiBaTh M HHTEPIIPETHPOBaTh HMH(OPMALUI0 O
MPOCTPAaHCTBEHHBbIX TeOMeTPUYeCKUX (Urypax, rnpefCcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Jis peLleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawluxX HeCKOJIbKO 1IaroB pelleHts, ec/id yCI0BUSsl IPUMeHeHUs!
3a/laHbl B SIBHOM (hopMe.

[IpumeHAT,  TpOCTellllMe TIpOrpamMMHble CpeACTBa W 3JeKTPOHHO-
KOMMYHUKALMOHHBIE CUCTEMBI [IPU PeLleHnH CTepeoMeTPUYeCKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeN B TNpUpoJe U
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTPUU B UCKYCCTBe.

[IpumMeHATh TOy4YeHHble 3HAHWSl Ha IIPAKTHKe: aHa/JIW3UpPOBaThb peasbHble
CUTyalluM W TPMMEHSITb W3yueHHble TOHATHS B IIpolLlecce TIOMCKa peLleHUs
MaTeMaTHueCcKd CQOpMy/IMpOBaHHOW mpobseMbl, MO/|eMpOBaTh peasbHble
CUTyallUM Ha s3bIKE TeOMeTPUH, WCC/Ie[0BaTh [IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauy, CBSI3aHHble C HAXOKeHUeM reOMeTPUYeCKUX BeJTUUH.

11 KJTACC

OnepypoBaTh TMOHATUSIMU: LWIWHJpUUECKasi TOBePXHOCTb, 0bOpa3syrolue
I[UIMHADUYECKONH  TIOBEPXHOCTH;  LIWIMHJP;  KOHMYecKass  TTOBEPXHOCTh,
oOpa3yrolie KOHUUeCKOW TTOBePXHOCTH, KOHYC; chepuueckasi IOBePXHOCTb.

Pacrio3HaBaTh Tesa BpaujeHus (LIWIMH/P, KOHYC, cdepa U 1iap).

OOBICHATE CTIOCOOBI TTOTYUeHHs Te/l Bpall[eHusl.

KrnaccuduimpoBats B3auMHOe pacriosnioykeHre cepsl U MJI0CKOCTH.

OnepupoBath MOHATHSMU: 1IAPOBOU CerMeHT, OCHOBaHHWe CerMeHTa, BbICOTa
CerMeHTa; IL1apOBOM CJIOM, OCHOBaHWE IIAapOBOT0 CJI0S, BbICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuncsiate  00BEMBI M TUIOL[AAU  TIOBEDXHOCTEM Tesl  BpallleHus,
reoMeTpUYeCKHX Tejl C IpUMeHeHreM (hopmy .

OnepupoBaTb TOHSITUSIMA: MHOTOTDAaHHUWK, BIMCaHHbIM B cdepy U
OMUCAHHBIA OKO0JIO cdepbl; cdepa, BOKWCAHHAs B MHOTOTPAaHHUK WU Teso
BpalleHusl.

BBIUNC/IATE COOTHOILIEHUS] MeXXAY TUIOL[a/iIsMA TIOBepXHOCTel U 0O0béMamu
MOI00HBIX Te.



M300pakaTh u3yuaembie (UTYypbl OT DYKAU U C TIPUMEHEHWeM IIPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATh (BHIHOCHBIE) TIJIOCKHE YePTeXKH U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHHsl.

V3BriekaTtb, HWHTEPIIPETUPOBaThL M IIpeoOpa3oBbiBaTh WHGOPMAIUIO O
TIPOCTPAHCTBEHHBIX MeOMeTPUUeCKUX (pUrypax, mpeCcTaB/ieHHYI0 Ha uepTe)kax W
PUCYHKaX.

OnepupoBath MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BLITIOSTHATE  ZIEMCTBUS  CIOKEHUsI BEKTOPOB, BLIUWTAHUSI BEKTOPOB U
YMHOKeHHsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBOMCTBaMHU OHU 00/1a/1afoT.

[TpuMeHsITh TIPaBU/IO Tlapasliesienuresa.

OrnepupoBaTh MOHATUSIMU: []eKapTOBbI KOOPJWHAThI B POCTPAHCTBE, BEKTOD,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOpPJWHAThl BEKTOPa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOKM3Be/ileHre BeKTOPOB, KOJ/IMHeapHbie U KOMIJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTOpDaMHU, CKaJiipHOe TIPOM3Be/leHHe, pacKaafibiBaTb BEKTOD 10 ABYM
HEeKOJIJTMHeapHbIM BeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/JuHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jid pellleHuss CTepeoMeTpPUUecKuX
3a/ja4, MpeATIoararwluX HeCKO/IbLKO I1ar0B pPellleHUs], eC/id YCI0BUs PUMeHeHUs
3a/laHbl B IBHOU (hopMe.

PemaTh mpocTeile reoMeTpuueckue 3aZiaud Ha TIpUMeHeHHe BeKTOPHO-
KOOPAMUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0Ka3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM |
HaXOXK/leHHe TeOMeTpUUeCKHUX BeJIMUrH 110 06pa3iiaM Wiv aaroputMam, TIpUMeHsIst
M3BeCTHbIE METO/IbI TIPU pellleHUH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/au.

[IpumMeHsITb  TIpOCTeiilliie TIpOrpaMMHBbIE  CpeJCTBa W  3J€eKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TP PellieHnH CTePeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTell B TIpUpojie U
YKWU3HU, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB T'eOMeTPHH B UCKYCCTBe.

[TpuMeHsITh TIONlyyeHHble 3HaHUSI Ha TIPAKTHKe: aHa/M3UPOBaTh peasbHbie
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHATHS B TIpOllecce TIOMCKA peleHus
MaTemMaThUueCcKd C(hOpMYyJMPOBAaHHON MpobJiemMbl, MO/le/TMpPOBaTh peasibHbIe
CUTyallud Ha A3bIKe TeOMeTPUU, WCC/Ie[OBaTh IIOCTPOEHHbIE MOZeIU C
HCTI0/Th30BaHHEM TeOMeTPUUEeCKUX TTOHSITUM U TeOpeM, arinapaTa aareOphl; peliaTh
TIpaKTHUYeCcKre 3a/lauu, CBsI3aHHbIe C HAX0XK/JeHUeM TeOMeTPUUeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonuecTBo yacoB JJIEKTPOHHbIEe
No HanmMeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
KontposibHbie | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHBIE
paboTsI paboThI
pecypchbl
bubmoTeka LIOK
1 Baejerne B CTepeoMeTpHio 10 https://m.edsoo.ru/1c209e37
5 IIpsiMBIe ¥ NJIOCKOCTY B IPOCTPaHCTBe. 1 1 bubmmoreka IIOK
[TapanieTbHOCTh MPSIMBIX U TIJIOCKOCTeN https://m.edsoo.ru/1c209e37
3 [TeprieH UKy ISIPHOCTD TPSIMBIX U 1 Bubmioreka IIOK
TJIOCKOCTeM https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 1 1
¥ TIbl MY [PSIMBIMH H TI0CKOCTAMIL 0 https://m.eds00.ru/1c209e37
bubmmoreka IIOK
> MrororparHHKH 1 1 https://m.edsoo.ru/1c209e37
bubmioTeka LIOK
6 O6mBé 9 1
HEMPI MHOTOTPARHHIKOB https://m.edsoo.ru/1c209e37
bubmoTeka 1IOK
7 [ToBTOpEHME: CeueHUs], paCCTOSTHUSA U YIJIbl 4 1
https://m.edsoo.ru/1c¢209e37
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
e paboTbI paboThI
pecypchbl
bubmioreka LIOK
Tena ppaujervs 12 https://m.edsoo.ru/1c209e37
i bubmioTeka LIOK
OObémbi Ten > 1 https://m.edsoo.ru/1c209e37
bubmioreka LIOK
3 BekTops!l 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 hitps://m.edsoo.ru/1c209e37
4 [ToBTOpEHMe, 06001TIEHNE, 7 1 bubnuoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




ITIOYPOYHOE IVIAHNPOBAHUE

a1eaCTBUA U3 HUX

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIEe
No nudpoBbie
Tema ypoka Konrponbnsle | IIpakTHueckune
n/n Bcero o0pa3oBare/bHbIE
paboThI paboThI
pecypchl
OCHOBHbBIe TIOHSATUSI CTEPEOMEeTPHM: TOUKa,
rpsiMasi, TJI0CKOCTh, TPOCTpaHCTBO. [IpaBuia
bubmmoreka IIOK
1 1300pa’keHus Ha pUCYHKAaX: U300paxkeHust 1
. https://m.edsoo.ru/aecc77cd
TIJIOCKOCTeM, Iapasule/IbHbIX MPSMBIX
(oTpe3koB), cepeAluHbI OTpPe3Ka
9 [ToHATHS: TIepeceKaroIuecs IMJI0CKOCTH, 1 bubmmoreka IIOK
riepecekaroluecsd rnpsamas U rioCKoCTb https://m.edsoo.ru/2d8a9c99
3 [TonsaTusA: nepecekaronecs MI0CKOCTH, 1 Bubmioreka IIOK
riepeceKkaroluecsd rnpsamas v rjiI0CKOCThb https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
bubmoTeka LIOK
4 n300pa’keHre MHOTOTPaHHUKOB Ha 1
https://m.edsoo.ru/a63959ed
PUCYHKaXx, Ha MPOEKLIMOHHBIX YepTeXKax
HauanbHble cBefieHus 0 Kybe U nmupamu/e,
5) UX pasBépTKU U Mogenu. CeueHus 1 Bubmiorexa OK
P P ACITH. https://m.edsoo.ru/b30dff38
MHOT'OTrPDaHHUKOB
HauanbHble cBefieHus 0 Kybe U nupamu/e,
6 YX pa3BépTKU U Mozienu. CeueHus 1 Bubmiorexa LIOK
basBep ACIH. https://m.edsoo.ru/3d8ffd32
MHOI'OTDaHHUKOB
[MTousiTrie 06 aKCHOMaTUUECKOM TIOCTPOEHUH
bubmmoreka IIOK
7 CTepeoMeTpUU: aKCUOMbI CTepeOMeTpUU U 1

https://m.edsoo.ru/0cc5c4fe



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/db685e73
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https://m.edsoo.ru/aecc77cd

[ToHsiTHe 06 aKCMOMaTUUECKOM MOCTPOEHUUN

bubmmoreka IIOK

8 CTepeoMeTPHU: aKCUOMEI CTepeoOMeTpUH U
p p p p https://m.edsoo.ru/239c8cb4
CJ/Ie[ICTBUS U3 HUX
[MTousiTrie 06 aKCHOMAaTUUECKOM TIOCTPOEHUH
9 CTepeoMeTPHU: aKCUOMEI CTepeoMeTpUH U Butmzorexa HOK
p pHH: p p https://m.edsoo.ru/65c6b106
C/Ie[ICTBUS U3 HUX
[ToHsiTe 06 aKCHOMaTHUECKOM TIOCTPOEHUH
10 CTepeoMeTPHUU: aKCHUOMBI CTEPeoOMeTPpUH U Bubmorexa [IOK
P pun. p p https://m.edsoo.ru/258fc245
C/Ie[ICTBUS U3 HUX
B3auMHoe pacrionoskeHue MpsiMbIX B
11 IIPOCTPAHCTBE: MepeceKarolrecs Buimuorea OK
pocTp - T1ep . ’ https://m.edsoo.ru/1a2520f6
rapa’siie/ibHble U CKpelLlUBaroIecs rnpsmble
[TapaniensHOCTh NPSAMBIX U MJIOCKOCTEH B
1 IIPOCTPAHCTBE: Iapasule/IbHbIe [IPSIMbIE B Bbubmoteka IIOK
[IPOCTPAHCTBe; MapauleIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh MPSMBIX U TJIOCKOCTe! B
13 rpocrpaHdcTse: [TapaiebHOCTE [IPSIMOM U Bubmiorexa LIOK
pocTp - ap P https://m.edsoo.ru/ee1d19b9
[IJIOCKOCTH
14 Yrbl ¢ coHarpaB/IeHHBIMU CTOPOHAMU Bubmiorexa LIOK
P p https://m.edsoo.ru/9f4071b9
15 Yromn me IPSAMBIMU B ITIPOCTPAHCTBE Bubmiorexa LIOK
KAy TP poctp https://m.edsoo.ru/fe733862
16 Yron me MpSIMBIMU B IIPOCTPAHCTBE Bubmorexa [IOK
KAy TP poctp https://m.edsoo.ru/2935a9a0
17 [TapasnebHOCTB MJIOCKOCTEMN: Bubmioreka IIOK
riapasiiesibHble IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoliCTBa napasiie/nbHbIX MIOCKOCTer Bbubmorteka IIOK



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
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https://m.edsoo.ru/9f4071b9
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https://m.edsoo.ru/e504d656

[TpocTeiiiivie mpoCcTpaHCTBEHHbIE (PUTYPBI Ha

bubmmoreka IIOK

19
TIJIOCKOCTH: TeTpasip, Ky0, mapasieenuries https://m.edsoo.ru/4a28dc02
. Bubmioreka LIOK
20 I1
OCTPOEHHE CEHERHH https://m.eds00.ru/1d434d0f
. bubmuoreka LIOK
21 [TocTpoenue ceye
TPOGHHE CEHEHIH https://m.edsoo.ru/ec26fe5d
KonTposnbHas paboTa 1o Teme "TIpsiMblie 1
22 IJIOCKOCTH B MPOCTpaHCTBe. I1apaniensHoCTh Bubmiorexa LIOK
pocTp o P https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TJIOCKOCTeN
73 [TeprieHAMKYISPHOCTD NPSIMOM Y TJIOCKOCTH: Bubmioreka LIOK
[epreHAUKYJ/ISIPHEIE IIPSAMBIE B [IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 IIpsimMble napasuiesibHbIE U Bbubmioreka IIOK
IepneHUKY/IApHbIe K IVIOCKOCTHU https://m.edsoo.ru/0ac11c95
75 [IpsiMble napasiesbHbIe U Bubmoreka LIOK
HepreHAUKYyJ/IIpHbIe K IIJIOCKOCTU https://m.edsoo.ru/ba545966
26 [Tpu3HaK neprieHAUKY/ISPHOCTH NPSMOM U bubmumoreka LIOK
IVIOCKOCTU https://m.edsoo.ru/f85bfc46
57 [Tpu3HaK nepreHAUKY/ISPHOCTH NPSIMOM U bubmmoreka IIOK
IVIOCKOCTU https://m.edso0.ru/79165d15
)8 Teopema 0 IpsIMO¥ NieprieHAUKY/ISPHOU Bubmioreka IIOK
TJIOCKOCTU https://m.edso0.ru/635¢5087
79 Teopema 0 IpsAMO¥ NeprieHAUKY/ISIPHOU Bbubmioreka LIOK
[IJTIOCKOCTU https://m.edsoo.ru/bd3745f8
30 Teopema o0 psiMoU MeprieHJUKY/ISIPHOU bubmmoreka LIOK
[VIOCKOCTU https://m.edsoo.ru/7d18834b
[lepnieHAUKYISP ¥ HAKJIOHHBIE: PacCTOsSIHUE
31 PHCRAKY AP P Bubmroreka ITOK

OT TOUYKMH /10 IIJIOCKOCTH, pACCTOSAHME OT
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pr{MOfI [0 IVIOCKOCTH

https://m.edsoo.ru/33c477d3

HepHEH,E[I/IKYIIHp " HaKJIOHHBIE: pACCTOAHNE

32 OT TOUYKH [I0 IVIOCKOCTH, pacCTOsIHUE OT Bubmaotexa OK
. A P https://m.edsoo.ru/66fefadd
TMIPSIMOM 10 TIJIOCKOCTH
[TepnieHAUKYJISAp Y HAK/IOHHBIE: pacCTOsSIHUE
33 oT quxﬁ oynnzcxocm aCCTOSII)HI/Ie oT Bubmaotexa OK
. A P https://m.edsoo.ru/a5b7b8e3
MIPSAIMOM /10 TIJIOCKOCTH
[TeprieHuKy/IIp ¥ HAKJIOHHBIE: PACCTOSTHUE
34 0T IT)OqKI'f: oynngcxocm aCCTOfI)HI/Ie 0T Bubmmorexa TIOK
N A P https://m.edsoo.ru/dbee22bc
NIPSIMOU /10 TVIOCKOCTH
35 YT7bl B IPOCTPaHCTBe: yroJl MeXKAy MpsiMOr bubmmoreka LIOK
Y IVIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpaHHbI{ yro, TUHeHHBIN yTroJ bubmmoreka IIOK
JBYTPAHHOIO yrJja https://m.edsoo.ru/5fa0b3ce
37 [ByrpaHHbIl yroJ, JTMHENHbIA yroJ Bbubmioreka LIOK
JBYTrpaHHOIO yrja https://m.edsoo.ru/c7c777ed
38 [TeprieH MKy ISAPHOCTD IIJIOCKOCTEN: MPU3HAK Bbubmioreka IIOK
NepreHVKY/IIPHOCTH JBYX IVIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [TeprieH UKy IAPHOCTD IIJIOCKOCTEN: MPU3HAK Bbubmorteka LIOK
MepneHAUKYISIPHOCTH ABYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHUKYISPHOCTD TIJIOCKOCTEM: MPU3HAK bubmoTeka LIOK
NepreHUKYISIPHOCTU ABYX TIJIOCKOCTeN https://m.edsoo.ru/ba75dc57
41 Teopema 0 Tpéx nepneHAuKYyJsspax Bubmmorexa TIOK
P P PHEHAHIYIIAP https://m.edsoo.ru/e4972cdc
42 Teopema 0 Tpéx nepneHAUKYJsspax Bubmmorexa TOK
P P PHCHAKYIIAP https://m.edsoo.ru/52188a7d
, bubmmoreka LIOK
43 Teopema 0 Tpéx neprneHAUKyIspax

https://m.edso0.ru/9f246736
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KoHTponbHast paboTa 1o TeMam
"[TeprieHAVKYISIPHOCTE MIPSAMBIX U

bubmmoreka IIOK

44 TI0CKOCTeN" 1 "YTJIbl MeXXly PSIMbIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTAMU"
[ToHsiTMe MHOrOrpaHHUKa, OCHOBHbIE

45 3/1IeMeHTbl MHOTOTPaHHUKA, BBIMYKJ/IbIE U bubmmoreka IIOK
HEeBBIITYKJ/IbIe MHOTOIPaHHUKU; pa3sBEPTKa https://m.edsoo.ru/2d24e873
MHOIOrpaHHUKa
IIpusma: n-yrosibHast pyusMa; I'paHu U

46 OCHOBAHUS TIPU3MBI; IPSAMasi U HaKJIOHHas bubmmoreka IIOK
TIpY3Mbl; OOKOBast U TIOJTHasi IOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
TPU3MBbI

47 [Tapannenenunes, NpsMOYTOJIbHBINA Bubmioreka IIOK
rapasuiesienumes; U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mvpamuga: n-yroapHasi mMpaMu/a, rpaHu U

48 OCHOBaHWE MIMPaMU/IbI; OOKOBAsT U TIOJTHAST bubmmoreka LIOK
[IOBEPXHOCTh MMUpaMU/bl; IIpABUIbHAA U https://m.edsoo.ru/fblcd0a5
yceuéHHas nmipamMuza
[IpaBr/IbHBIE MHOTOTPAHHUKHU: TIOHATHE
MPaBU/ILHOTO MHOTOI'PaHHUKA; TIPaBU/IbHAs

49 rpy3Ma Y NpaBU/IbHas MUpPamMu/a; Bubmiotexa OK

https://m.edso00.ru/074c8865

MpaBU/IbHAsL TPEYTo/IbHAs MUPaMHUa U
NIPaBU/IBHBIN TeTpasip; Kyo
[IpencraBneHue O NIpaBUIbHBIX

50 MHOI'OIPaHHUKAaX: OKTas/p, AOJAeKasap 1 Bubmiorexa OK

https://m.edsoo.ru/a0fdd5bf

HKOCas3/p.

51 CummMeTpHs B TIPOCTPAHCTBE: CUMMETPUS bubmmoreka LIOK

OTHOCHUTE/IbHO TOYKH, HpHMOfI, ITJIOCKOCTH.

https://m.edsoo.ru/b9e777d9
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OJIeMeHThI CHMMMETDPUU B IMKMpaMUdX,
Mapasienenurenax, rpaBUIbHBIX
MHOIr'OrpaHHHUKax

BrruricieHue 3/1eMeHTOB MHOI'OrpaHHUKOB:

bubmmoreka IIOK

52
pébpa, JuaroHasu, yriibl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTH NPSIMOM NPU3MBI, IJI0IIaJb Bbubmioreka LIOK
OCHOBaHMI, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTH NIPSIMOM TIPU3MBbI
[T1o1azb 6OKOBOM TTOBEPXHOCTH U
54 NOBEPXHOCTY NIPaBUJILHOU NMPaMU/IbI, Bubmioreka IIOK
TeopeMa O TUIOIIaZi OOKOBOM TTOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCe4EHHOW NMUpPaMU/bI
ee KoHTponbHas paboTa o Teme Bbubmoteka IIOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmioTeka LIOK
56 ITo e 00 00néme
T PEM https://m.edsoo.ru/7ad0020b
bubmmoreka LIOK
- ,
> OOmém mapa ! https://m.edsoo0.ru/235171b3
bubmmoreka IIOK
58 O0BEM MUpaMuUzIbI
paMuA https://m.edsoo.ru/f47dfefd
bubmmoreka IIOK
59 OOBEM NTUPAMU/IBI
paMuA https://m.edsoo0.ru/79c10312
bubmmoreka IIOK
60 OO61BéM nUpaMuzbI
bantiz https://m.edsoo.ru/2faadc3f
bubmioTeka LIOK
61 O6mwé 3
PEM TPH3MbI https://m.edso00.ru/79853608
62 OOBEM TTPU3MBI bubmoTeka LIOK
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https://m.edsoo.ru/1e053890

bubmioTeka [IOK
63 O0nBé 1
HEM TPH3MbI https://m.edsoo.ru/482d3f51
64 KontponbHasi paborta 1o teme "O6bEMBI 1 bubmmoreka IIOK
MHOTOTDaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpeHMe, 060011[eHIe CUCTeMaTH3al1s
65 3HaHuil. ITocTpoeHue ceueHuil B 1 Bubmorexa LIOK
) p https://m.edsoo.ru/098bedad
MHOTOrpaHHUKe
[ToBTOpEHME, 000OIIIEHHE CUCTEMATH3ALUS
3HaHUI. Briuric/ieHue pacCTOgHUN: Me
66 BYMs TOUKaMH, OT TOEKI/I 0 IPSIMOU }ﬁy 1 Bubmmorexa LIOK
ABY ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOUKHU JI0 TIJTIOCKOCTH, MEXKY
CKPeIMBaOIUMUCS TIPSIMbIMHU
bubmmoreka IIOK
67 n 0 1
TOroBad KOHTPO/IbHAA paboTa https://m.edsoo.ru/b9146bc0
[ToBTOpEHME, 000OIIIEHHE CUCTEMATH3ALIHS
3HaHull. BeIuncieHue yrioB: Me
68 CKPEIUBAKIINMUCS HyHMbIMI/I ;Ke'q y 1 Bubmuorexa LIOK
DEHIMBAIOM P » MEKAY https://m.eds00.ru/56765e8b
MIPSIMOM Y TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJIOB MeXXAY TJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 K/TACC

KosinuecTBo yacos J/IeKTPOHHBbIE
nudpoBbie
Ne i/m Tema ypoka KonTposibubie | IIpakTnueckue
Bcero o0pa3oBaTe/IbHbIE
paboThI paboTbI
pecypchbl

1 Cdepa u 11ap: LieHTp, pajuyc, AuameTp; 1 bubmoreka IIOK
T/I011aJb TIOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
B3aumHoe pacriosioxkeHue cepbl U

bubmoreka [IOK
2 TJIOCKOCTH; KacaTe/ibHasi TIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mioia/ib cepsl

3 N3o06pakeHne cdepsl, 1apa Ha MIOCKOCTH. 1 bubmoteka LIOK
CeuyeHus 11apa https://m.edsoo.ru/bc15{7f2
LunuHgpuuecKas MOBepPXHOCTb,

4 obpa3ytoriye UIHHAPUUeCKON 1 bubnuoreka LIOK
MOBEPXHOCTH, OCh LIWINHPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH

WIMHAP: OCHOBaHUS U O0KOBast
5) 1];IOBe X?{I())CTB obpa3ytoliiasi ¥ 0Ch; TUIOLIA/lb 1 bubmorexa IOK
P N ’ pu yrom ’ tHad https://m.edsoo.ru/188f6216
OOKOBOI1 U TTOJTHOM TTOBEPXHOCTH
V306pakeHue LIWIMH/IPa Ha TIJIOCKOCTH.

6 Pa3Béptka uuivHapa. CeyeHust LWIMHAPA 1 bubmoreka LJOK
(M/I0CKOCTHI0, Tapasie/IbHON UIn https://m.edsoo.ru/016e25eb
TrepreHAuKY/ISIPHOM OCH LIWJIWH/IPA)

KoHnueckasi TOBepXHOCTb, 00pa3yloliye
7 KOHUYeCKoMn HOBePXHOCTI/I ocE I/I}];e LE_II/IHa 1 bubmmorexa [JOK
N p ’ p https://m.edsoo.ru/c94ba09b
KOHUYeCKOU MOBepXHOCTH
8 KoHyc: ocHOBaHMe U BepIIHHa, 1 Bubroteka IIOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
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oOpa3ytoliiast ¥ 0Ch; TIoLa/ib O0KOBOW 1
TOJTHOM TIOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

YceuéHHBIN KOHYC: 00pa3yroliye 1 BbICOTa;

bubmoteka LIOK

9
OCHOBaHUsI U O0KOBast TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pa’keHre KOHyCa Ha TJIOCKOCTH.

10 Pa3BépTka KoHyca. CeueHust KOHyCa Bbubmoteka LIOK
(M/I0CKOCTHI0, Mapasuie/ibHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBI0, IPOXO/SIllel Yyepe3 BepIlNHY)

1 KombuHaruys Tes BpaitieHust 1 bubmmoreka LIOK
MHOI'OT'DAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OIMUCaHHbIA 0KO/IO chephl;

12 cdepa, BriMcaHHasi B MHOTOTPaHHUK WK B Bubmorexa [JOK

b, P https://m.eds00.ru/0b136158
TesI0 BpalljeHusi

13 [TonsiTve 06 06béme. OCHOBHBIE CBOMCTBA bubnuoreka LIOK
00BEMOB Tes https://m.edsoo.ru/26a03fb7

bubmiorteka LJOK

14 O0BEM LWIMHIPA, KOHYCa

. AP y https://m.edsoo.ru/5513d87b
bubmiorteka LJOK

15 O06mBém 11apa ¥ roIaae chepsbl

P Az chep https://m.edsoo.ru/d189bde2
[Tomo6OHbIe Tela B POCTPAHCTRE.
16 CooTHolLIeHUs Me IJIOLAAsIMU bubmiorexa IOK
. )K"[Fy taa https://m.edsoo.ru/810cfleb
MOBEpXHOCTel, 00bEMAMH MTO00HBIX TeJT

17 KontponbHasi pabora o temam "Tesa bubmoreka IIOK
BpatieHus” v "O0beMsbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha N/JI0CKOCTH U B TIPOCTPAHCTBE bubmorexa LIOK

P pocTp https://m.edsoo.ru/5caefc1b
bubmioreka LJOK

19 CrnoxxeHvie ¥ BbIUUTaHKWE BEKTOPOB

https://m.edsoo.ru/23f4f089
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bubmioreka LJOK

20 YMHOXeHne BeKTopa Ha UMCJ/Io
P https://m.edsoo.ru/dee379eb
PassnoxkeHue BeKTOpa 10 TPEM
21 HeKOMIL/IaHapHbIM BeKkTopaM. [IpaBuo bubmiorexa LIOK
P pam. b https://m.edsoo.ru/a28fd74e
rapasuiesienuriesa
Perrenvie 3as1au, CBsI3aHHBIX C
22 NpUMeHeHreM TIPaBU/ AelCTBUMN C bubmorexa LIOK
P PABILA https://m.eds00.ru/5a827900
BeKTOpaMH
73 KoopiMHaTHO-BEeKTOPHBIN MeTO/, IpU bubmoreka [IOK
pelleHruy reoMeTpuueCKux 3azau https://m.edsoo.ru/d3alfe30
[TpssmoyronbHas crcTemMa KOOpAWHAT B
24 I pOCT }E,lHCTBe KooppayvHatsl Bpe'EIiTo a Bubmiorexa [IOK
POCTPAHCTBE. ROOPA pa. https://m.eds00.ru/48db7058
[Tpocreiyve 3aaun B KOOpAUHaTaxX
75 Yron mexay Bekropamu. CKanspHoe bubmmoreka LIOK
MpousBe/jeHre BeKTOPOB https://m.edsoo.ru/725effc4
26 BeluncsieHue yriioB Mexxy MpsAMbIMU U bubnuoreka LIOK
TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTtponbHasi pabora 1o Teme "BeKTopsl 1 bubmoreka IIOK
KOOpP/JUWHATHI B TIPOCTpaHCTBe" https://m.edsoo.ru/77c22fc5
[ToBTOpEHue, 00001IeHE U
)8 cucTeMary3anys 3HaHu. OCHOBHbIE Bbubmioteka LIOK
(burypsl, (akThl, TeOpeMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMeTPUH
[ToBTOpeHue, 00001IeHNE U
79 cucTeMmarty3anys 3HaHud. OCHOBHbIE bubmoteka LIOK
¢urypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
TJIaHUMeTPUH
30 [ToBTOpEHME, 0600IIEHHE U Bbubmoteka LIOK
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CUCTeMaTH3alus 3HaHUH. 3a/jaunt
TJITAHUMETPUU U METO/IbI UX PeIleHUsT

https://m.edsoo.ru/7491efeQ

[ToBTOpeHue, 060611eH1E U

31 cucTeMaTy3alys 3HaHWW. 3a/jauu 1 Bubmiorexa [IOK
1 - oA https://m.edsoo.ru/4dffda97
MJIaHUMETPUM U MeTO/Ibl UX PeLleHUs]
[ToBTOpEHME, 000OIIIEHHE U
32 cucTemary3anys 3HaHui. OCHOBHbIE 1 Bbubmoteka LIOK
¢urypsl, ¢hakThl, TeOpeMbl Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpuu
33 WTtoroBast KOHTpO/IbHasE paboTa 1 Bubmiorexa IOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 006001IeHE U 1 Bbubmoteka LIOK
cucTeMaTr3alus 3HaHUM https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/7491efe0




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHO OBPA30BATEJ/IbHON ITPOT'PAMMBI

10 K/TACC

Kopg,

NpoBepsieMor
0 pe3yJibTarTa

ITpoBepsieMble NIpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHero 001ero 06pa3oBaHus

7 I'eomeTpusi
7.1 OrnepupoBarth MOHATUAMU: TOUKA, [psAMas, IJIOCKOCThb
75 ITprMeHATbh aKCMOMBI CTePeOMeTPUU U C/Ie[ICTBUSL U3 HUX NPU pellleHun
. reoMeTpUYeCcKUx 3azau
73 OrnepupoBaTh MOHATUSAMU: I1apajuleJIbBHOCTb U IepreHAUKYISIPHOCTb
' MPSIMBIX U TJIOCKOCTEeN
74 KnaccudunmpoBats B3auMHOe pacrioyioykeHue TPsSMBIX U TJIOCKOCTel B
. TIPOCTPaHCTBe
OnepupoBaTh MOHATUSIMU: ABYTPaHHBIN YroJj, TPaHU [JBYTPaHHOIO YIJia,
7.5 pebpo ABYTPaHHOTO YT, TMHEWHBINA Yro/ JBYTPAHHOTO YTJIa, TPaJyCHast
Mepa JiByTpaHHOro yrja
76 OneprpoBaTth MOHATUSIMU: MHOTOTPAHHUK, BBIMYK/IbI U HEBBITYKIIbIN
' MHOTOIPaHHHUK, 371eMeHTbl MHOTOTPaHHHMKa, [PaBU/IbHbIA MHOTOTPaHHUK
77 PacriosHaBaTb OCHOBHBIE BH/IbI MHOIOTPAaHHMKOB (MMpamuzia, NpU3Ma,
. MIPSIMOYTOJTHHBIN TIapasiiesienurnes, Ky0)
KnaccuduipipoBaTh  MHOTOTDaHHUMKM,  BbIOMpasi ~ OCHOBaHWS  JiJIsl
- Kj1accurkauy  (BbIMYK/Jble U HEBBINyK/ble  MHOIOIDaHHUKH,
. NpaBWIbHble MHOTOIDAHHUKH, TIpsIMble U  HAKJIOHHbIe IIPU3MBI,
Trapasuiesernure/bl)
79 Onepuposatb TIOHATUSMU: ceKy1as TIJIOCKOCTb, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSICHATH ~ MPUHLUIBI ~ TIOCTPOEHHS]  CeUeHWH  MHOTOTPaHHUKOB,
' VICII0JIb3YSI METO/, C/Ie[JOB
711 CTpouTb ceyeHHWss MHOIOIDaHHUKOB MeETOJOM CJIeZIOB, BBITOJIHATh

(BBIHOCHBIE) TJIOCKHE YEPTE)KU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX (UTrYp:




BU/I, CBepXY, COOKY, CHU3Y

7.12

Peliath 3a/jauv Ha HaxOXK/JeHUe reOMeTPUYeCKUX BeJMUMH 10 obpastiam
WA aAropuTMaM, TNPUMeHsisl M3BeCTHble aHaIUTUYecKhe MeTO[bl IpU
pellleHMy CTaHJAPTHBIX MaTeMaTH4yeCcKuX 3a/lad  Ha BbIYMC/IEHHE
pacCTOSIHUN MeXXZy BYMsI TOUKaM{, OT TOYKM JI0 MPSIMOM, OT TOUKU 0

TIJIOCKOCTH, MEeXAY CKpellMBaroIMMUCS IPIMbIMU

7.13

Permiath 3a/jauv Ha HaXOXK/eHHEe reoOMeTPUUeCKUX BeIMUWH 1Mo oOpasijam
WU alropuTMaM, MpUMeHsisi W3BeCTHble aHaIUTHYeCKue MeTO/bl MpHU
pellleHn CTaHJapTHBIX MaTeMaTUueCKUX 3a/lad Ha BBbIUMC/IEHUEe YIJIOB
MeX/ly CKpelMBaLMMUCS TPSIMbIMHA, MeXAY TPSIMOM U TJIOCKOCThIO,

MeX[y TJIOCKOCTSIMH, JBYTPaHHbIX YIJIOB

7.14

Beruncnate 00bEMBI M TUIOM3AM  TIOBEPXHOCTEM MHOTOTDAaHHUKOB
(npu3Ma, nupamuza) ¢ NpuMeHeHreM (OpMYJI, BEIUKUC/ISTh COOTHOLLEHUST
Mexay T/IOLIA/ISIMU MOBEPXHOCTeH, 00bEéMaMu 10/J00HBIX

MHOI'OrpaHHHUKOB

7.15

OHepI/IpOBaTb MOHATUAMU: CUMMETPHA B TPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHH, LIEHTP, OCh U IVIOCKOCTb CUMMETPHU (PUTYPbl

7.16

V3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPIIPETHPOBATh WH(OPMAIUIO O
MPOCTPAHCTBEHHBbIX T'eOMeTpUUeCKUX (Urypax, Mpe/AcTaB/leHHYI0 Ha

yepTeXXaxX U pUCyHKax

7.17

[TprMeHSTH reomeTpuueckre (akThl [/1s1 pellleHUs] CTepeoMeTpPUUYecKUX
3afiay, Ipejro/aratolliiX HeCKOJbKO I1aroB peLIeHus, eCId YCIOBUS

TIpUMeHeHUs 3a/laHbl B SBHOU (popMme

7.18

[IpyMeHATbL MpOCTelilllie TIpOrpaMMHbIE CpPeACTBAa U 3JeKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMBI ITPpU peIeHWHU CTEPEOMETPHUYECKUX 3da4

7.19

HpI/IBOAI/ITL MMpUMeEPbI MaTEMATUYECKUX BHKOHOMepHOCTeﬁ B IIpUpoje "

JKW3HH, PACIIO3HABATE IIPOsIB/IEHHE 3dKOHOB reOMeTpPUHr B MCKYCCTBeE

7.20

[TpuMeHSTD T0/TyueHHbIe 3HAHUS Ha TIPaKTHKe: aHAJTU3UPOBaTh peasibHble
CUTyalldd U TIDUMEHSATb U3yueHHble TIOHATHUS B TpOIlecce TIOUCKa
peleHust MaTeMaThuecKu cchopmy/IMpoBaHHOM 1po6IeMbI,
MO/Ie/TMPOBaTh peasbHble CUTYal[Ud Ha sI3bIKe TeOMEeTPUHU, UCCIIe[J0BaTh
MOCTPOEHHbIE MO/Ie/TM C WCTIOh30BaHUEM TeOMEeTPUUYECKUX TIOHATUN U
TeopeM, arrapara ajareOphbl, pelaTh MPaKTUYecKre 3aflauk, CBsi3aHHbIE C

HaXOXXAeHUEM IreOMeTpUUYECKUX BEJIMUNH




11 K/TACC

Koa IIpoBepsieMble peiMeTHbIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
NpOBepseMoro o
oOpa3oBaTe/IbHOM MPOrpaMMbl Cpe/JHero 001Iero 06pa3oBaHus
pe3y/bTarTa
6 I'eometpus
OnepupoBaTh MOHATUSMU: LIWTMHAPHUYECKast TIOBEPXHOCTh, 00pa3yroliye
61 LWIMHADPUUECKOW TIOBepXHOCTH, LWIHH/DP, KOHWUYEeCKasi MOBEPXHOCTb,
' oOpa3syroiie  KOHHYECKOW TIOBEPXHOCTH, KOHYC, Cdepuueckas
TOBEPXHOCTh
6.2 Pacnio3HaBaTth Tena BpailjeHUs (LUIMH/D, KOHYC, cdepa U 111ap)
6.3 OOBSCHATD CIIOCOOBI TIOJTyUEHHST TeJT BPallleHuUs
6.4 KnaccuguipoBath B3aMHOe pacrio/ioxkeHue cdepbl U TIJI0CKOCTU
OnepupoBaTh MOHATUSMH: IIADOBOM CETMEHT, OCHOBaHWe CerMeHTa,
6.5 BBICOTA C€rMeHTa, 11apOBOW CJIOM, OCHOBaHHWE 1L1apOBOr0 CJIOsi, BHICOTA
I11apOBOTO CJIOs1, IIaPOBOM CEKTOP
6.6 Bbuncsiate 00BEMBI M TIJIOIIQAW  TIOBEDXHOCTEM Tesl BpalleHMUs,
' reoMeTpUUeCKUX TeJsl C IpuMeHeHreM (popmy
OmnepupoBaTh TIOHATUSMU: MHOTOTDAHHUK, BIHCaHHBIA B cdepy u
6.7 ONMCaHHBIA 0K0JI0 cephl, chepa, BIIMCaHHAsi B MHOTOTPAHHUK WU TeJl0
BpallleHus
6.8 BbIUMC/ISATE  COOTHOIEHUST MeXAy IUIOU[aisMU  TIOBEepXHOCTeH U
' 00bEéMaMH TO0OHBIX Tel
6.9 N306pakaTh M3ydaembie GUIypbl OT PYKH U C TIPUMEHeHHeM TPOCThIX
' YepTEXHBIX UHCTPYMEHTOB
BbInosiHATE  (BBIHOCHBIE) TIJIOCKWE UepTeXU U3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX (UTyp: BUJ CBepxy, COOKy, CHH3Yy; CTPOMTb CeUeHHUs Tesl
Bpall[eHUsI
V3BnekaTh, WHTEPIIPETUPOBaTh M TpeoOpa30BbIBaTh HMHGMOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TeOMeTPHYeCcKUX (Qurypax, TIpe/CTaBIeHHYIO0 Ha
yepTe)kax U pUCYHKax
[TpuMeHSITL TeoMeTpUUeckre (aKThl [ PEIIeHUs] CTePeOMEeTPUUYEeCKUX
6.12 3ajau, TIpeArIo/aralluX HeCKOJbKO II1aroB pelleHusi, ec/ii yCIOBUS
TIpUMeHeHHsl 3a/laHbl B IBHOU dopme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B TIPOCTPAHCTBE




6.14

BhInomHATE AEﬁCTBHH C/IOKE€HHA BEKTOPOB, BBLIYMTAHHA BEKTOPDOB U
YMHO>X€HHs BEKTOPa Ha 4HCJIO, O6’bﬂCHHTb, KakKMMM CBOMCTBAaMU OHH

obsazaroT

6.15

HPI/IMGHHTB TMpaBWJIO I1apaJuiesjenuvriesia rpyu CJI0>KeHHHU BEKTOPOB

6.16

OnepupoBaTh TOHATUSIMU: [€KapTOBbl KOOPJWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyY/Ib BEKTOpa, paBeHCTBO BEKTOPOB, KOOPJMHATBHI BEKTOpaA,
yroJl MeXJy BeKTOpaMu, CKajsipHOe IIpOM3BeJleHue BeKTODOB,

KOJUVTMHeapHBIE 1 KOMIT/IAHAPHBIE BEKTOPBI

6.17

HaxoguTe cymMMy BeKTOpOB M IpOM3Be/leHHMe BeKTOpa Ha UMCJIO, YroJj
MeXXJly BeKTOpaMH, CKaJ/sipHOe MpOou3Be/ieHre, pacKiaZibiBaTb BEKTOP 10

ABYM HEKOJ/UVITMHEdaPDHBIM BEKTOPaM

6.18

3ajaBaTh IJIOCKOCTh YPaBHEHUEM B [1eKapTOBOM CHCTeMe KOOpAUHAT

6.19

Peitiath HPOCTeI‘;IHJI/Ie reoMeTppuyeckve 3d/id4d Ha I[IpUMEHEHHE

BEKTOPHO-KOODZMHATHOI'O METO/id

6.20

PeraTth 3d/ld4ld Had [JOKd3daTe/IbCTBO MdTeéMdTHUYECKHX OTHOIIIeHUN u
HaxoXIeHrne reoMeTpuyueCKmux Be/IMUHH I10 06pa3uaM WA a/ITOPpHUTMam,
MMpHUMeHAA H3BeCTHbIe MeTO/bI pu peleHnn CTaHdpPTHBIX

MdTeMdaTHYEeCKHX 3d/ia4

6.21

[TpyMeHATh TIpOCTeMIMe TpOrpaMMHble CpeACTBA M 3J€KTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMEI ITPU pellIeHHWK CTEPEOMETPHUYECKUX 3d/1a4

6.22

HPHBOAHTB TMpUMeEpbI MaTeMdTUYECKHX 3&1KOHOMEPHOCTEI>1 B TIpyUpoje "

JKW3HH, PACITIO3HABATL IIPOSAB/IEHWE 3dKOHOB IreOMETPUUN B HCKYCCTBE

6.23

[IpumeHATH MONMy4YeHHble 3HAaHWs Ha [pakKTHUKe: aHaIUu3upOBaTh
peasbHble CUTyallUd M IIPUMEHSTb H3yueHHble TOHATUS B IIpoLiecce
TOMCKa pelLleHrs] MaTeMaTHuecku C(hOpPMYJMPOBAHHON TMPOO/IeMbl,
MO/Ie/IMPOBaTh peasbHble CUTyalldy Ha fI3bIKe eOMeTpUM, UCCIe[0BaTh
NIOCTPOEHHbIE MOJe/IA C MCMO/b30BaHUEM IeOMeTPUYeCKUX IMOHATUN U
TeopeM, arnapara anre0psbl, pellaTb MpakTUUeCKUe 3a/jauk, CBsi3aHHbIE C

HAX0XXIEeHHEM reOMeTpHYeCKUX BeJIMYUH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 KITACC

Kopg

IIpoBepsieMbli 3/IeMEHT COiep)KaHUSA

I'eomeTpust

7.1

OcHOBHbIE TOHSITUSI CTepeoMeTpuM. Touka, TpsiMasi, IJIOCKOCThb, MPOCTPAHCTBO.
[TonsiTie 00  aKCMOMAaTHMUYeCKOM  TOCTPOEHHUM  CTEDEOMETPUM:  aKCHOMBI

CTepeOMETPHHU U CJ1eJCTBUA U3 HUX

7.2

B3aumHoe  pacrono)keHWe TpPsSMBIX B TPOCTPAaHCTBe:  IepeceKaroluecs,
napasyie/ibHble M CKpellMBarolvecss TipsMble. [lapannienbHOCTh MpsIMBIX U
IJIOCKOCTEM B TMPOCTPAHCTBE: [apajje/ibHble TIpsMble B  IIPOCTPaHCTBE,
rapasiie/ibHOCTb TPEX TMPSIMbIX, MapaieflbHOCTh MPSMOM U TMJIOCKOCTU. YTJIbl C
COHAmpaB/eHHbIMA CTOPOHaMM, YTroj MeXAy TIpSMbIMA B  TPOCTPaHCTBe.
[TapannensHOCTD TJIOCKOCTEH: Tapasuie/ibHble MI0CKOCTH, CBOMCTBA TMapasiie/bHbIX
riockocteil. IIpocrefiive npocTpaHCTBeHHbIe (UIyphl Ha IJIOCKOCTH: TeTpas[p,

Ky6, mapaJsuienernumnen, IIoCTpoeHne CceueHUM

7.3

[TeprieHAVKY/ISPHOCTh MPSIMOM M IUIOCKOCTU: IepIIeHAUKY/sSIpHble TpsiMble B
MIPOCTPAHCTBe, MpsiMble MapasiebHble U NeprieH UKy IspHble K MJIOCKOCTH, PU3HaK
TrieprieH/IMKY/ISIPHOCTU TIPSIMOM U TUIOCKOCTH, TeopeMa O TIPSIMOM TeprieHANKYISIpHOM
IUIOCKOCTU. YTJibl B TPOCTPAHCTBE: YroJ MeXJy INpsSMOM U IJIOCKOCTBIO,
JBYTDaHHBIA yros, JIMHEeWHBIA yron [BYrpaHHOro yria. [lepneHAUKYsp W
HaK/IOHHbIe: pacCTOsIHWe OT TOYKM [0 IJIOCKOCTH, pacCTOsIHWe OT MpsSIMOW [0
IJIOCKOCTH, TIPOeKLUsi (PUrypbl Ha IJIOCKOCThb. [leprneHAMKY/IsIpHOCTh TJIOCKOCTE:
NIpU3HaK  [epreHAUKY/ISPHOCTM  JIByX  IockocTed. Teopema o0  Tpéx

neprieH/IMKyisipax

7.4

[TonssTe MHOrOrpaHHMKa, OCHOBHBbIE 3JIEMEHTbl MHOIOTDaHHMKA, BBINYKI/ble U
HEBBINYK/Ible MHOTOTPDaHHUKH, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yrosnbHas
Npy3Ma, TPaHH M OCHOBAHUSI MPU3MBI, TIpsiMasi ¥ HaKJIOHHAs TIPM3Mbl, OOKOBas U
T0JIHasl TOBEPXHOCTh NMpU3MbI. [lapanienenunes, mpsIMOYTO/IbHBIN Napasuleenumnes
U ero cBoicTBa. Ilupamua: n-yrospHasi nupamMu/ia, FpaHi U OCHOBaHUe TTMPaMU/bI,
OoKOBasi ¥ TOJIHasi TIOBEPXHOCTb MUPaMU/bI, TIPAaBWIbHAS U YCeuéHHasi TIMpaMuza.

DJIeMEeHTBI MpU3Mbl W TMHPaAMHBI. HpaBI/IJ'IbHBIe MHOI'OI'DAHHUKH:. TIOHATHE




NIPaBU/IBHOTO MHOIOTPaHHUKA, IpaBWIbHAas IpU3Ma W IpaBU/IbHas IUPaMU/a,
TpaBU/IbHAsL TPeyTroJibHask MUpaMu/a U MPaBU/IbHBINA TeTpaszp, Ky6. IlpescraBnenue
O TpaBWIbHBIX MHOI'OIPaHHMKaX: OKTa’j/p, AOAeKasZp U ukocayapyrue CeueHus
NIPYU3MBbI ¥ TMPaMU/IbI
CummeTpusi B TPOCTPaHCTBe: CUMMETPUsST OTHOCUTENbHO TOUKH, IPSIMOM,
7.5 TJIOCKOCTHU. DjIeMeHThl CUMMETPHU B TTMpaMK/iax, Mapasiesienuresiax, MpaBUIbHbIX
MHOTOIpaHHHUKaxX
BeluniciieHue 3/1eMeHTOB MHOTOTDAaHHUKOB: pé&0Opa, AuaroHany, yriel. Ilnomazb
OOKOBOW TIOBEPXHOCTM U TIOJHOM TIOBEPXHOCTH TIPSIMOW TIPU3MBI, TJIOMIAZAb
7.6 OCHOBaHHH, TeopeMa 0 OOKOBOM MOBEPXHOCTH TIPSIMOM MpH3MBbl. [1o11jasb 60KOBOM
TIOBEPXHOCTM U TIOBEPXHOCTM TIPaBWIbHON MHpaMK[bl, TeopemMa O IUIOL{aAx
yceuéHHOM nupamuibl. [ToHsTHe 06 06béMe. O6BEM NMUpPaMU/ibl, PU3MbI
77 [Togo6HbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS] MEX/Y TUIOLIA/IIMU NTOBEPXHOCTeH,
' 00BEMaMH MTOI00HBIX TeJT
11 KJZTACC
Kop IIpoBepsieMbIii 3/IeMeHT CO/iepP>KaHUsA
6 ['eometpust
LinnuHApruecKasi TOBePXHOCTh, 0Opa3yroliie LUIUHAPUYECKON MOBEPXHOCTH, 0Ch
6.1 LWIMHPUYECKOW TIOBepXHOCTH. LIummHAp: ocHoBaHMs M OOKOBasi MOBEPXHOCTD,
oOpas3ytoliast ¥ 0Ch, IO OOKOBOM U TIOTHOW TIOBEPXHOCTH
KoHunueckasi ToBepXHOCTb, 00pa3yrolyie KOHUUeCKOH MOBePXHOCTH, OCh U BepIlHA
6.2 KOHMYeCKOW TIoBepxXHOCTH. KOHycC: OCHOBaHMe W BepiIMHa, oOpasyoujasi U 0Cb,
' ioujab 60KOBOM M TOHOM TOBEPXHOCTH. YCeUEHHBIM KOHyC: obOpasyloliye U
BBICOTA, OCHOBaHUsI U OOKOBasi IOBEPXHOCTh
Cdepa u map: LeHTp, pajuyc, JuaMeTp, IJIOLa/ib TOBEPXHOCTHU cdeprl. B3aumHoe
6.3 pacriosio>keHre cdepbl M TVIOCKOCTH, KacaTesibHasi TJIOCKOCTh K cdepe, MioLajib
cdepbl
6.4 M306paskeHue Tesl BpalljeHWs1 Ha MJI0CKOCTH. Pa3BépTka LU/IMH/IpPA U KOHYyCa
65 KombuHaruy Ten BpallleHUss U MHOTOTPAaHHMKOB. MHOrOrpaHHUK, OIMCaHHbIN
' 0KO0JI0 ceprl, cdepa, BriMcaHHasi B MHOTOI'PaHHUK, WM TeJI0 BpalljeHUs
[Tonsite 06 o6béme. OcHOBHble cBoOWCcTBa 00BEMOB Ten. Teopema 00 00BEMe
6.6 NpsSIMOYTOJILHOTO Tapasiierienurne/ia u caefcTBus u3 Heé. OOBEM LIUIMHAPA, KOHYCA.
OO6BéM mapa ¥ TIoiagbs chepsl




HO,IIO6HBI€ Te/a B MPpOCTPAHCTBe. CooTHoI11eHust MeXxay riomaaaMu

07 TOBEPXHOCTeH, 00bEMaMu TIOAOOHBIX Test
6.8 Ceuenusi LWAMHApa (Mapa/uleflbHO W TMepHeHJUKYJ/ISIPHO OCH), CeueHusl KOHyca
' (mapasuieslbHOe OCHOBaHUIO U TIPOXO/silliee Uepe3 BepIIHY), CeueHUs I1apa
BekTop Ha 1iockocTH M B mpocTpaHcTBe. Cjio)KeHWe M BbIUMTaHWE BEKTOPOB.
6.9 YMHOXeHue BeKTOpa Ha 4uc/10. PasnokeHue BeKTopa 10 TPEM HeKOMILJIaHAPHBIM
. BekTopaMm. [lpaBuno mapasuienenunesa. PemleHuve 3ajjau, CBA3aHHBIX C
TIpUMeHeHreM TpaBUJI IEMCTBUHN C BeKTOpaMHu
[IpsiMoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKToOpa.
6.10 ITpocrenmye 3ajaun B KOOpAMHATax. YToJq MexJy Bekropamu. CkanspHoe

Mpon3Be/ieHrEe BEKTOPOB. Brruricnenue YIrJ1I0B MeXAy IIpAMBIMU W IIVIOCKOCTSAMM.

KOOpAI/IHaTHO-BEKTOprII\/JI MeTO/, TIPU pEeIIeHNUU I'eOMETPUYECKUX 3a4a4




TIIPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kop
MpPOBEPsIeMoro
TpeOoBaHUsA

IIpoBepsiembie TPeGOBaHUS K NMPeMETHHIM pe3y/IbTaTaM 0CBOeHHUs
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrpaMMbI CPe/JHEr0 00IIero
o0Opa3zoBaHus

BnaseHvie MeTo/jaMM [l0Ka3aTe/bCTB, aJrOPUTMaMU pelleHus 3a/ay;
ymeHHe (OpMy/IMpOBaThb W OINEpPUPOBaTh TOHATHSIMU: OIpejeseHue,
akCMoMa, TeopeMa, C/e/CTBHe, CBOMCTBO, TpPU3HAK, [0Ka3aTelbCTBO,
paBHOCHU/IbHBIE ()OPMY/IMPOBKH; TIPUMEHSTh UX; yMeHUe (OpMYJTMpOBaTh
obpaTHOe U TIPOTHBOIIOJ/IOKHOE YTBepXK/eHHe, TPUBOAUTL TPUMEPh U
KOHTPIPHMEpPBI, UCI0/Ib30BaTh METOJ, MaTeMaTHueCcKoW WHIYKLUY;
MPOBOJUTL  JlOKa3aTejbHble pacCy)XKJAeHWs TPy pelleHuu 3ajady,
OLIeHHMBAThb  JIOTUUECKYI0  TPaBUIbHOCTh  PacCy>K[eHWil;  yMeHHe
OTIepUPOBAaTh TOHATHUSIMU: MHOKECTBO, TIOJMHOXXeCTBO, Orepaluy Haf
MHO)XeCTBaMH; yMeHHe UCIMO0/b30BaTh TEeOPEeTUKO-MHOKeCTBEeHHbBIN
anrapar Jjisi OlMCaHUsl peasibHbIX MPOLIeCCOB U SIBJIEHUM U TIPU peLleHrnr
3aZlau, B TOM UKCIe U3 JApPYruxX yueOHBIX TpPeJIMEeTOB; yMeHHe
orepyvpoBaTh MOHATUSAMU: rpad), CBsI3HBIM rpad, JepeBo, LMK/, rpad Ha
MJIOCKOCTH; YMeHWe 3a7iaBaTb W ONUChIBaTh rpadbl pasIUYHbIMUA

crocobamu; UCToJb30BaTh rpadbl P pellieHr  3a5au

YMeHue orepupoBaTh MOHATUSIMU: HaTypaJbHOE UMCJIO, 1ieJioe YUCJIO,
CTereHb C LieJIbIM T0Ka3aTesieM, KOpeHb HaTypalbHOM CTeleHH, CTeleHb
C paluoHanbHBIM  TIOKa3aTejieM, CTelleHb C  /1eCTBUTE/bHBIM
rokasatesieM, Jorapupm UWcClAa, CUHYC, KOCMHYC U  TaHTeHC
TPOM3BOJIBHOTO YKCJ/Ia, OCTAaTOK M0 MOJYJ0, palyOHa/lbHOE YHCJIO,
VppalMOHa/IbHOE  YWC/I0,  MHOXeCTBa  HATypa/bHBbIX,  LiefblX,
palMOHaNbHbIX, [eHCTBUTE/NbHBIX UWCEel; YMEHHe HCII0/Ib30BaTh
MPU3HAKK [IeJTUMOCTH, HaMMEHBIIUK OOIWM /ennTeslb ¥ HauMeHbIIIee
o011jee KpaTHOe, afroOpuT™ EBKM/Ia TIpU pellieHuH 3afiay; 3HAKOMCTBO C
pa3/IMUHbIMU ~ TO3ULIMOHHBIMA ~ CUCTEMaMH  CUUC/IeHUs;  yYMeHHe
BBITIOJTHATH BBIUMC/IEHHE 3HaueHWH W TIpeoOpa30BaHUs BBIPKEHHH CO
CTereHsIMM U Jiorapudmamu, Tipeobpa3oBaHusi APOOHO-paAl[OHATBHBIX

BI::IPEDKEHI/II\/’I; YMEHHEe OIreprupoBaTh IIOHATHUAMMK: T10C/1€40BdATE/IbHOCTD,




apumeTrueckas Tporpeccus, reomeTpuvecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuUecKasi TIPOTPecCHsi; yMeHHe
3a/jaBaTh 10C/Iel0BaTeIbHOCTH, B TOM UHMCJIe C [IOMOLLbI0 PeKyPPeHTHBIX
¢bopMyn; ymMeHWe OMNepupoBaTh TMOHSATUSIMU: KOMIIEKCHOE UHCIIO,
COTpsDKEHHBbIE KOMITJIEKCHBIE YMCJIa, MOAY/b U apIYMeHT KOMILIEKCHOTO
yncnia, ¢opMa 3anyMcyd  KOMIUIEKCHBIX —uWcen  (reoMeTpuueckas,
TPUTOHOMEeTpUYecKass W  aireOpavyeckasl); yMeTb  TPOU3BOJAWTH
apu(meTHuecKre [eWCTBUS C KOMIUIEKCHBIMM UHMC/IaM{; TPUBOJUTH
TpUMepbl  WCMO/b30BAaHUS  KOMIUIEKCHBIX  YKCeJ;  ONMepupoBaTth
MOHATUSIMUA: MaTpulia 2xX2 W 3X3, ornpeje/vre/ib MaTpPHULBI,

reoMeTpUUeCKHU CMBIC/I OTIpe/le/TuTelst

YMeHue oriepupoBaTh TMOHSATUSIMU: paliMOHa/bHble, MppalLMOHAa/bHbIE,
roKa3aTe/ibHble, CTeleHHble, JorapuMuueckue, TPUTOHOMETpUYECKHe
ypaBHEHHsI W HepaBeHCTBAa, WX CUCTEMbl; YyMeHHe OIlepupoBaTh
TIOHATUSIMH: TOX/IECTBO, TOXK/IeCTBEHHOe TipeoOpa3oBaHUe, ypaBHEHHe,
HEPaBeHCTBO, CHUCTeMa YpaBHEHUM W HEPaBeHCTB, PaBHOCHU/IbHOCTb
ypaBHeHW!, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb ypaBHeHUs,
HepaBeHCTBa Y CHUCTeMbI C IOMOLLBI0 Pa3/IMYHBbIX IMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBAa M CHUCTEMbl C T[apaMeTpoM; TMPHUMEHSITh
yPaBHEHUsl, HePaBeHCTBA, UX CUCTeMbl /JIl pellleHUs] MaTeMaTH4eCKUX

3a4a4 M 3a[ida4 13 PA3/IMUYHbIX obsacreit HayKH U peaanoifl JKU3HHU

YMeHHe onepupoBaTh TMOHATUSMU: (YHKUMS, UYETHOCTH (YHKLUH,
MepUOANYHOCTh (DYHKLIMH, OTPAaHHUUEHHOCTh (YHKLUM, MOHOTOHHOCTB
¢byHKUMY, 3KCcTpeMyM (GYHKLMK, HauOoJiblllee U HaMeHblllee 3HaueHMst
(GyHKI[MM Ha MPOMeXKYTKe, HelpepbIBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TlepBasi U BTOpasi IPOM3BOHas (YHKLIMH, reOMeTpUYeCKUid 1
Gbu3nUecKdii CMBICT TIPOM3BOZHOM, IepBOOOpa3Hasi, OrIpe/e/éHHbIN
VHTerpaja; yMeHWe HaxXOJuTh aCHMMOTOThI Tpaduka (QyHKLUH; yMeHHe
BBIUMC/ISTE  TPOM3BOJHbIE CyMMbl, IIPOM3BEe/IeHMs, UacTHOIO M
KOMITO3ULIMK (PYHKIMH, HaXO[WUTh ypaBHeHHe KacaTeJbHOM K rpauky
(GyHKUMY; yMeHHe HaXO[UThb TPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLWH;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [JIl MCCAe[oBaHUs (yHKLHH,
HaXOJWTh HAWOOMbIIMe W HauMeHbIlMe 3HAaueHUs (YHKIWH; CTPOUTH
rpayKy MHOTOWIEHOB C MCII0/Ib30BaHMEM arirapaTa MaTeMaTHyecKoro
aHa/M3a; TPUMEHSTb TPOU3BOJHYIO [UI HAXOKIEHUS HaWIydllero

pelmieHrd B TIPUKJ/IAAHBIX, B TOM 4HKC/I€ COLMA/IbHO-3KOHOMUYECKHUX U




¢bu3nyeckux 3a/jayax; HAXOAUTDb TIOMIAAN U 00BEMBI (PUTY C TIOMOLI[BIO
WHTerpasa; MpPUBOJUTh TIPUMEpPbl MaTeMaTUYeCKOrO MO/Ie/TMPOBAHUS C

NoMo1blo AuddepeHIManbHbIX ypaBHEHUM

YMeHue orepupoBaTh TOHATHSIMU: Tpaduk GyHKIMM, obOpaTHas
byHKIus, KOMIO3ULUS (GYHKIMM, JuHeiiHas (GYyHKLUs, KBaJpaTA4yHast
byHKLWSA, paLMoHanbHas byHKLWS, CTereHHast byHKLWS,
TPUTOHOMeTprYeckue  (yHKUMM, oOpaTHble TPUTOHOMeTpUYecKHe
GyHKUMHM, TIOKas3aTenbHass U Jorapudmuyeckas QYHKLWY; yMeHHe
CTPOUTb IpaUKU M3yuyeHHbIX (DYHKLMH, BBINOJHATH NpeoOpa3oBaHUs
rpadvkoB (YHKIMMI, UCIIOb30BaTh rpaduKy [i7isi U3yUeHus MPOoLiecCoB U
3aBUCUMOCTeM, MpU pellleHny 3a/lay U3 Ipyrux yueOHbIX MpeJMeTOB U
3a/la4 M3 peasbHOW >KU3HH; BbIpaKaTh (OpMy/IaMu 3aBUCUMOCTH MEXIY
Be/IMUMHAMY; MCIO/b30BaTh CBOMCTBA W rpapuku QyHKIMA /s
pellleHUs] ypaBHeHUM, HePaBeHCTB U 3a/jau C MapaMeTpaMy; U300pakaTb
Ha KOODAWHATHOM IIJIOCKOCTM MHOXKECTBA peLIeHWHd YpaBHEHUH,

HepaBeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBble 3aJaud pasHbIX TUMOB (B TOM 4YMC/le Ha
TMIPOIIEHTHI, O/IA U YacCTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBAapOB U
yCJIyT, HaJIOTH, 3aJjau U3 00/1acTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBbIMU
(vHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U UX
CUCTeMBI TI0 YCJIOBUIO 3a/lauM, WCCIel0BaTh MOJYyUYEHHOe pelleHue M
OLIEHWBATb TPaBOMOAOOHOCTb pe3y/bTaTOB; YMeHHe MO/Ie/TMPOBaTh
peasibHble CUTyallUM Ha sI3blke MaTeMaTHUKW; COCTaB/STh BbIPa)KeHUs,
ypaBHEHHsl, HepaBeHCTBAa M HUX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WCCeoBaTh TIOCTPOEHHble MOJe/Id C HCI0/Ib30BaHWEM  arapara

anreOpbl, UHTEPIPETUPOBATH TTOJTyUeHHBIN pe3y/IbTaT

YMeHMe omeprpoBaTh TIOHATUSMU: CpejiHee apudMeTHUeckoe, MeIMaHa,
Haubosiblllee W HauWMeHblllee  3HAaUeHHUsi, pa3MaX, [JJUCIIepCHs,
CTaH/IapTHOE OTK/JIOHEHHWe YHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTeprnpeTpoBaTh WH(GOpPMAIMIO, Tpe/CTaBlIeHHY0 B Tabiuiax, Ha
Jiarpammax, rpavkax, OTpa’karolil[yr0 CBOMCTBA peasibHbIX MPOLIeCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh MH(OPMALIUIO C TIOMOIIbIO Tab/IUI] U AUarpaMM;
WCCreoBaTh CTaTUCTUYeCKUe [aHHble, B TOM UHWC/Ie C TpUMeHeHheM
rpaduueckix METOJJOB U  3JIEKTPOHHBIX  CpeACTB; Trpaduuecku

Hnccjneg0BaTb COBMeCTHEIe H&6JIIO,Z[€HI/IH C TIOMOIIBK [dWarpaMM




paccenBaHUs U JIMHEMHOM perpeccru

YMeHue ornepupoBaTh MOHATUSMHU: CAyuyaliHbIA OMNBIT W C/ydailHOe
COOBITHE, BEpPOSITHOCTh CJAYYaMHOTO COOBITHS; yMEHHEe BBIUMC/SAThH
BEPOSITHOCTh C HCTIOJb30BaHHEM TpadUuecKux MeTOIOB; TPUMEHSTh
(bopMynbl C/IOKEHUS] U YMHOXKEHHSI BePOSITHOCTeH, (hopMysy TOTHOMN
BepOSITHOCTH, (hopmysy BepHysim, KoMOMHAaTOPHBIE aKThl U (hOPMYJIBI;
OLIEHMBAaTb BEPOSITHOCTH peasibHbIX COOBITHI; yMeHUe OIepUpoBaTh
MOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefiejieHe BepOSITHOCTEM,
MaTeMaTHuUecKoe OXKWZAHWe, AWUCTIepCUsi U CTaHJapTHOe OTK/IOHeHHe
CJlydaiiHOW  Be/MUWHBI, (QYHKUWUW pacrpefesieHUss ¢ TUIOTHOCTH
paBHOMEpHOr0, TI0Ka3aTebHOTO M HOPMajbHOTO pacripefiesieHUid;
yMeHHe WCII0/Ib30BaTh CBOWCTBA W3YUYEeHHBIX pacrpeziesieHuid Jjist
pellieHust 3ajiau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIIUX UMCET,
MeTO/Ibl BbIOOPOUHBIX HCC/IeJOBaHUM; yMeHWe TPUBOAUTL TPUMephI
MIPOSIB/IEHUS] 3aKOHA OOJIBIIMX YKMCe B TIPUPOAHBIX M OOIeCTBEHHBIX
SIB/IEHUSIX; YMEeHHe OTlepHpOBaTh MOHATHUSIMU: COUeTaHUe, IiepeCcTaHOBKa,
YKMC/I0 COYeTaHWM, YHC/IO TepecTaHOBOK; OwHOM HbIOTOHa; ymeHHe
MIPUMEHSTh KOMOMHATOPHBIE (aKThl U PAaCCY>KIEHHS [/IsI PEeLleHHs 3a/jau;
OLIeHUBATb BEPOSITHOCTH peastbHbIX COOBITH; COCTaBJIATh

BEPOSTHOCTHYIO MO/Ie/Ib M UHTePIPeTHUPOBAaTh M0JIyUYeHHbI pe3yJbTaT

YMeHve orepupoBaTh TMOHATUSIMM: TOYKa, T[IpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jy4Y, BeJWYMHA VyIJa, IUJIOCKUW yrod,
JIByTPaHHbIA yTO/, TPEXTPAaHHBIM Yro/, CKpeluBaloluecs: TMpsMble,
rapa’sie/IbHOCTb U TMepreHAUKY/ISIPHOCTb TIPSIMBIX U TIZIOCKOCTeH, yrou
MeXy TPSMbIMH, YIOJl MeXAy TIPSIMOM U TJIOCKOCTBIO, YTOM MEeXAY
TMJIOCKOCTSIMH, PacCTOsIHWE OT TOUKH /0 TUIOCKOCTH, PacCTOSIHUE MEXIY
MPSIMBbIMH, PaCCTOSTHUE MeX/y TIJIOCKOCTSIMM; YMeHUe UCI0/Ib30BaTh NPy
pellieHWH 3aZlau U3yuyeHHble (akThl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl 00BEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUUeCKhe Mojie/li C TOMOILbI0 TeOMeTPUUeCKUX TMOHSATHM U

BE€J/IMUMH, pellaThb CBA3aHHbIE C HUMU IIDAKTHYECKHE 3aJda4Yn
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YMeHue orepyupoBaTh MOHATUAMH: TUIOLaAb (DUTYpbI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHbI MHOTOTPAaHHUK, CeueHWe MHOTrOrPaHHHMKA,
KyD, mapasienenure/, mpu3Ma, NMUpamuja, (GUrypa U TOBEPXHOCTb
BpallleHus1, LIWIMHAD, KOHYC, 1ap, cdepa, miomas cdepsl, Miomagb

MOBEPXHOCTH TMPaMK/Ibl, TIPU3MbI, KOHyCa, IWIMHZApA, 00BEM KyOa,




NpSIMOYTO/IbHOTO Mapasiiesiefnivriefia, NMUpaMuAbl, IPU3MbI, LWIMHJPA,
KOHYyCa, l1apa, pa3BépTKa NMOBEPXHOCTH, CeYeHHs KOHyca U LWIMH/PA,
rapasjie/ibHble OCU WM OCHOBAaHWIO, CeyeHWe 1apa, IJIOCKOCTb,
Kacaroulascss cgeppl, LWIMHAPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pakaTh MHOTOTPAaHHUKH, (UTYPhl ¥ TIOBEPXHOCTH
Bpall|eHNs], UX CeYeHUs], B TOM UMCJIe C TOMOILbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHHe TPUMEeHSTb CBOWCTBA reOMeTpUUYecKux (Uryp, camoCTOsITe/IbHO
(opMynHMpoBaTh OMpeJie/ieHrsl U3yyaeMbIX (PUryp, BbIBUraTh TUIIOTE3bI
0 CBOMCTBAaX M MPHU3HAKAX TeOMeTpHUecKux (HUryp, 000CHOBBIBATH WIH
orpoBepraTb MX; yMeHHe TIPOBOJAWThL Kiaaccubukanuio ¢uryp mo
pa3/IMuUHBIM TIpU3HAKaM, BBITIONHATh HEe00XOJUMbIe [IOTIOJHUTE/TbHbIE

MOCTPOEHUS
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YMeHWe OmepupoBaTh TOHATHUSMU: [IBIDKEHHe B TIPOCTPAHCTBeE,
TiapasuiesibHbIN TepeHoC, CMMMeTpHsi Ha TIJIOCKOCTH U B IIPOCTPAHCTBe,
MOBOPOT, TIpeoOpa3oBaHue MOA00UsA, TMOAOOHbIe (GUTYPHI; yMeHHe
pacrio3HaBaTh paBHble U MOJ00HBIE (UTYDBI, B TOM UHC/e B TIPHUPO/E,
UCKYCCTBe, apXWUTEeKType; WCII0/b30BaTh TeOMETPUYeCKHe OTHOIIEHHUs
NPy pellleHWu 3aJjau; HaXOJUTb TeOMeTpUUecKHe BeJMUWHbI ([/MHa,
yroq, momags, 00bEM) MU pelleHHH 3afiad W3 JPYTUX Yy4eOHBIX
TIpeIMETOB U U3 PeasbHOM KU3HH; YMeHHe BLIUMC/ISTH TeOMeTpHUUecKre
BeJIMUMHBI (A/MHA, Yroj, IUIoLiadb, 00BEM, IJIOM[a/b TOBEPXHOCTH),
WCTIONb3ys M3yueHHble (OPMy/bl M METO[bl, B TOM YHC/Ie: TUIOLA/b
TIOBEPXHOCTU TIMPAMU/IbI, TIPU3MbI, KOHYCa, LWJIMH/PA, TUIOMAAb Cepsb;
00BéM Ky0Oa, MpSIMOYTOILHOTO TMapasuiesienurie]a, MMPaMUfbl, MPU3MBI,
LWIMHAPA, KOHyCa, Iapa; yMeHWe HaXOAWTb OTHOLIeHHe OOBEMOB

1o106HBIX GUryp

12

YMeHMe orepupoBaTh MOHATUSIMU: TIPSIMOYTO/IbHAsi CUCTeMa KOOp/UWHAT,
BEKTOp, KOOPJMWHAThl TOYKH, KOODAWHATHI BEKTOpPa, CyMMa BEKTODOB,
MpoM3BeJieHre BeKTOpa Ha UMCJIO, pa3/iokeHWe BeKTopa Mo 0asucy,
CKajsipHOe TIPOM3BeJleHre, BEKTOPHOe T[IpOou3BefieHHe, Yroa Mexay
BEKTOpaMU; YMeHUe UCI0/Ib30BaTh BEKTOPHbIM U KOOPJAWHATHBIN METO/
JUIs  pellleHWs] TeOMeTpPUYeCKMX 3ajJad W 3ajad JApyrux yuyeOHbBIX

rnpeamMeToB

13

YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ /I DeIleHusl 3ajjauu;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKM B HW3yYeHUU TNPUPOJHBIX U

O6H.[ECTBEHHBIX nponeccoB u SIBJIEHUI ; YMeHHe PpaCliO3HdBdTb




NIpOsIB/IeHMe 3aKOHOB MaTeMaTHMKU B HCKyCCTBe, YMeHHe IPUBOJUTH
MpUMepbl MaTeMaTUYeCKUX OTKPBITUA DPOCCUWCKOM U  MHPOBOU

MaTeMaTUUeCKOM HAyKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 3/IeMEHT COfiep)KaHUSA

Kopg
1 Uucna v BBIYMC/IeHUS
1.1 HarypasnbHble 1 1jesible yncia. [Ipu3Haku 1e/IMMOCTH Lie/IbIX YUCel
1o PauyoHaneHble  unciaa. OOBIKHOBEHHbIE U JIeCITUYHBIE /IPOOU, TIPOLEHTHI,
. GeckoHeuHble TIepruoJruecKre 1poou
13 ApudmeTrueckuii KOpeHb HaTypaabHOUM cTerneHU. [elicTBUS C apudMeTUUeCKUMU
' KOPHSIMM HaTypa/lbHOW CTelleH:
14 CreneHsb C 1jesibIM NOKa3aTesieM. CTerneHb C paljuOHa/IbHbIM M0Ka3aTeneM. CBOMCTBa
' CTereHu
L5 CuHyC, KOCMHYC M TaHIeHC 4YMCJIOBOrO aprymeHra. ApKCUHYC, apKKOCUHYC,
' apKTaHreHC YMCI0BOI0 apryMeHTa
1.6 Jlorapudm uucia. [lecaTryHble ¥ HaTypasbHble JI0rapuQMbl
[HeiicTBuTenbHble uyucna. ApudMeTHueckue ornepayuu C  JelCTBUTE/bHbIMU
1.7 yrcnamu. T1pubnvkéHHbIe BBIYMCIEHMS, TPaBU/a OKPYIJIeHus], IPUKU/KA U OLleHKa
pesyJibTaTa BbIYMC/IEHUN
1.8 [Tpeobpa3oBaHue BbIpayKeHUI
1.9 KowmriekcHble uncia
2 YpaBHeHUs1 ¥ HepaBeHCTBa
2.1 Llesibie v ApOOHO-pAL{MOHA/TBHBIE YDAaBHEHUSI
2.2 VppanuoHanbHble ypaBHeHUs
2.3 TpuroHomeTpuueckue ypaBHeHUs!
24 ITokasaTtesnbHbIe U JJOrapupMuUUecKre ypaBHeHUs
2.5 Lenbie ¥ [poOHO-paliOHATbHBIE HEpaBEHCTBA
2.6 WppaijMoHanbHbIle HEpaBeHCTBa
2.7 [TokazaTenbHbIe U TorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomerpuyeckue HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYITHOCTH ypPaBHEHUM U HepaBeHCTB
2.10 YpaBHeHus1, HepaBeHCTBA U CUCTEMBI C [lapaMeTpaMu
211 Martpuiia CUCTeMbl JIMHENMHBIX YpaBHeHUU. OnpesiesMTe/Ib MaTpHULIbI




3 @OyHKIUM U rpaUKu
31 ®yHK1Ms, crnocobbl 3a7aHus ¢GyHKUMU. ['paduk ¢yHKIMM. B3aumHo obpatHbie
' ¢yHkuyY. UéTHble 1 HeuéTHble GyHKUMU. [leprogrueckue GpyHKLUU
Ob6nacte ormpezesieHUsT W MHOXKeCTBO 3HaueHud GyHkiyu. Hymt  yHKium.
39 [IpomMeXyTKM  3HAKOTMOCTOSHCTBA.  [IPOMEXYTKM  MOHOTOHHOCTH  (DYHKLIWH.
' MakcumymMbl ¥ MUHUMYMBI GyHKUuMMA. Haunbosbillee v HavMeHblllee 3HauyeHHe
GYHKLMY Ha TPOMEXKYTKe
33 CrenieHHasi (yHKLMSI C HaTypa/JbHbIM M LiefbIM TOKa3areneM. Eé cBolicTBa U
' rpaduk. CBoicTBa U rpayK KOPHS N-0M CTerleH!
3.4 TpuroHomeTpuueckre GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokasartenbHas u oraprdmMudeckas GyHKLNH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcCUMOTOTHI rpadukoB ¢yHKUui. CBoiicTBa  (QYHKLMH,
. HerpepbIBHBIX Ha OTpe3Ke
3.7 [TocnenoBaTebHOCTH, CIIOCOOBI 3a/IaHUST TTOC/Ie0BaTe/IbHOCTEH
3.8 Apudmetnueckasi U reoMeTpudeckas riporpeccuu. @opmyiia C/I0’KHBIX MPOLIEHTOB
4 Hauana maTemMaTrueckoro aHanausa
4.1 [Tpou3BogHas ¢pyHkmK. [Ipor3BojHbIE 37IeMeHTapHbIX (PYHKLWN
[IpuMeHeHre TPOU3BOAHON K WCCAEOBaHUIO (YHKLIMM Ha MOHOTOHHOCTb W
4.2 3KCTpeMyMbl. HaxoskzeHre HauOOJIbIIero ¥ HaMeHbIIero 3HaueHusl (PyHKLIMU Ha
oTpe3Ke
4.3 [TepBooOpa3Hast. VinTerpan
5 MHoO>KecCTBa 1 JI0TUKa
5.1 MHo>keCTBO, oniepaLjuy HaJ, MHOXXKeCTBaMu. /lnarpammel Diiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB ¥ cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eometpus
7.1 @Urypsl Ha MII0CKOCTU
7.2 [IpsiMbIie U TIJIOCKOCTHU B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKH




7.4

Tesa ¥ NOBEPXHOCTH BpallleHUsI

7.5

KOOP,Z[I/IHEITBI N BEKTOPLL




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET






