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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/iornyecKue/eCTBUSA:

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).

Ba3oBblencciefoBaTe/IbCKHe/[eCTBHA:

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.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomnuecrBouacos JJ/IeKTPOHHbIE
No HaunmMeHoBaHMepa3je/ioB U
IpakTHyeckuepaboT (umdpossre)
n/n TeMIIPOrpaMMbI Bcero KOHTpO/IbHBIEPA0OTHI
bl oOpa3oBaTe/IbHbIEPECYPChI
bubmoreka IIOK
1 B 10
BEACHHE B CTEDEOMETPUIO https://m.edsoo.ru/1c209e37
[Ipsimble ¥ MJIOCKOCTH B
5 TIPOCTPAHCTBE. 1 1 bubmoreka LIOK
[TapaniensHOCTBIPSIMBIX U https://m.edsoo.ru/1c209e37
MJIOCKOCTeN
3 [TeprieHAUKYIIPHOCTBIIPSAMBIX U 1 Bubmioreka IIOK
TJIOCKOCTeM https://m.edsoo.ru/1c209e37
4 Yribl Mexxay NpsAMbIMU U 10 1 Bbubmioreka IIOK
TVIOCKOCTSIMU https://m.edsoo.ru/1c209e37
5) MHororpaHHUKu 11 1 Bubmiorexa OK
https://m.edsoo.ru/1¢209e37
bubmoTeka IIOK
, 1
6 OOBEMBIMHOTOr paHHHKOB J https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHUe: ceueHUs, 4 1 bubmoTeka [IOK
PacCTOSHUA U YIJIbI https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 68 c 0
[MTPOT'PAMME



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

11 KITACC
KonnuecTtBoyacoB JJIeKTPOHHbIEe
No HaumeHoBaHuepasjaeioB U
ITpakTHUeckuepadoT (umpornie)
n/n TeMIIPOrpaMMbI Bcero KOHTpO/IbHBIEPA0OTHI
Bl oOpa3oBaTe/IbHbIEPECYPChI
bubmoreka IIOK
1 T 12
€/1aBpATEHHA https://m.edsoo.ru/1c209e37
bubmoreka IIOK
2 é 1
Obnémbiren > https://m.edsoo.ru/1c209e37
3 BekTopsb! 1 KOOpAVHATHI B 10 1 bubmoreka LIOK
[POCTpPaHCTBe https://m.edsoo.ru/1c209e37
4 [ToBTOpEHUE, 0600ITIEHNE, 7 1 Bu6moTeka IIOK
cUCTeMaTH3aLUsI3HaHUM https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
[MTPO'PAMME



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




ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne

n/
1

Temaypoka

KosmmyecTBouacoB

Bce
ro

KonTposibHbIep
aboThI

IIpakTHyeckuep
aboThI

Jarausyu
eHMs

OnexkTponHble(poBBLIeOOPa3oBaTesl
bHbIepeCcypChbl

OCHOBHbIe TTOHATHS
CTepeoMeTpHH: TOUKa,
Tripsimasi, TIJIOCKOCTb,
rpocrpaHcTso. IIpaBuia
1300pakeHUs Ha
PUCYHKaX: n300pa>keHust
IVZIOCKOCTeH,
rapa’siie/bHbIX NPSIMbIX
(oTpe3KoB), cepeHbI
oTpe3Ka

bubmoreka IIOK
https://m.edsoo.ru/aecc77cd

ITonsaTus:
riepecekarorecs
M/JI0CKOCTH,
riepecekaroLyecs rpsamas
U TJIOCKOCTb

bubnuoreka IIOK
https://m.edsoo.ru/2d8a9c99

TTonsiTus:
riepeceKaroruecs
[17IOCKOCTH,
repeceKarolecs npsmas
U TIJIOCKOCTbD

bubmoreka IIOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOT'OTDaHHUKAaMHU,

bubnuoreka IIOK
https://m.edsoo.ru/a63959ed



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

H300pakeHHe
MHOTOTPaHHHUKOB Ha
PUCYHKaX, Ha
TIPOEKLIMOHHBIX YepPTexXax

HauvanbHeie cBefeHus 0
Ky0Oe u mupamu/jie, ux
PasBépTKUA U MOJIe/H.
CeueHHsIMHOIOTPaHHVKOB

bubmoreka IIOK
https://m.edsoo.ru/b30dff38

HauasnbHbie cBefieHrs 0
Ky0Oe u nupamu/jie, ux
Pa3BEPTKUA U MOJIe/H.
CeueHUSIMHOTOT'DaHHUKOB

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

ITousTe 06
aKCUOMAaTUYeCKOM
TIOCTPOEHHUU
CTePeOMEeTPHH: aKCUOMBI
CTepPeOMeTPHH 1
C/IeICTBUSI U3 HUX

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

ITousTe 06
aKCUOMAaTUYeCKOM
MIOCTPOEHHUU
CTePEeOMEeTPHH: aKCUOMBI
CTepPeoMeTpUH U
CJIeICTBUSI U3 HUX

bubmoreka LIOK
https://m.edsoo.ru/239c8cb4

ITousTue 06
aKCUOMAaTUYeCKOM
MIOCTPOEHHUU
CTePEeOMEeTPHH: aKCUOMBI
CTepPeOMeTpPUH U

bubmoreka IIOK
https://m.edsoo.ru/65c6b106



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/0cc5c4fe

a1eaCTBUA U3 HUX

10

ITousTue 06
aKCMOMaTUYeCKOM
MOCTPOEHUU
CTepeoMeTPHH: aKCHOMBI
CTepeoMeTpPHH U
C/IeICTBUS U3 HUX

bubmoreka IIOK
https://m.edsoo.ru/258fc245

11

BzaumHoe pacIiojioxeHue
MpAMBIX B ITPOCTPAHCTBE:
rnepecekarommecs,
MapasjiejibHbIEe U
CKpeliBaromuecs
npsimMbIe

bubmoreka IIOK
https://m.edsoo.ru/1a2520f6

12

[TapannensHOCTE NPSAMBIX
Y TUIOCKOCTEe B
MIPOCTPaHCTBe:
rapa’sijieJibHble NpsiMble B
MIPOCTPAHCTBE;
rapajuieIbHOCTb TPEX
MPSIMBIX

bubmoreka IIOK
https://m.edsoo.ru/93ad36b3

13

[TapaniensHOCTE NPSAMBIX
Y TUIOCKOCTe B
MIPOCTPaHCTBe:
[TapannensHOCTH NPSAMOM
Y TUIOCKOCTH

bubmoreka IIOK
https://m.edsoo.ru/ee1d19b9

14

Yrisl ¢
COHAaNpaB/IeHHbIMUCTOPOH
aMH

bubmoreka LIOK
https://m.edsoo.ru/9f4071b9

15

Yron Mexay npsiMbIMU B

bubmoreka LJOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245

MIPOCTPaHCTBE

https://m.edsoo.ru/fe733862

Yron Mexzay npssMbIMU B

bubmoreka IIOK

16
[IPOCTPAHCTBe https://m.edsoo0.ru/2935a9a0
[TapasiieTbHOCTBIIOCKOCT
. bubmoreka LIOK
17 eu:
https://m.edsoo.ru/2e18f255
Trapasiie/bHbIeIVIOCKOCTH
18 CaolicTBanapasiienbHbIXIT Bbubmoteka LIOK
JIOCKOCTeU https://m.edsoo.ru/e504d656
[TpocrTeiiive
NIPOCTPAHCTBEHHBbIE
19 (burypbl Ha MJIOCKOCTH: Bubmorexa [JOK
P ' https://m.edsoo.ru/4a28dc02
TeTpas/p, Kyo0,
rapasiiesienurnes
N bubmioteka LJOK
20 [TocTpoeHneceuenuii
P https://m.edsoo.ru/1d434d0f
. bubmmoreka LIOK
21 [TocTpoeHvieceueHu 4
https://m.edsoo.ru/ec26fe5d
KoHTponbHas pabora o
TeMme "[Ipsmeble u
99 TIJIOCKOCTH B bubmoreka LIOK
IIpOCTPAHCTBe. https://m.edsoo.ru/9a0a9e56
ITapaniensHOCTBIIPSAMBIX
Y TUTOCKOCTeN"
[leprieHAUKYIIPHOCTD
73 NIPSIMOU Y TUIOCKOCTH: bubmoteka LIOK
repreHIuKyJIsipHbIe https://m.edsoo.ru/b19f6a5d
NIpsiMble B IIPOCTPaHCTBe
24 [Ipsimble napasiesibHbIe U bubnuoreka LIOK



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

TrieprieHIUKyIsipHbIe K
TIJIOCKOCTH

https://m.edsoo.ru/0ac11c95

[Ipsimble napasuienbHbIE U

25 TeprieHAUKYIIpHBIe K Bubnmorexa LIOK
p AUKY/Ip https://m.edsoo.ru/ba545966
[IJIOCKOCTU
[Ipu3nak
26 TeprieHAUKYIIPHOCTU Bubmmorexa LIOK
P UA YA https://m.edsoo.ru/f85bfc46
MPsIMOM U TJIOCKOCTH
[Ipu3Hak
27 IepHeHIVKY/IIPHOCTHA Bubmmorexa LIOK
P v'q YA https://m.edso0.ru/79165d15
MPSIMOM U MJIOCKOCTHU
Teopema o mipsimoit
28 epIieH TUKY/IIPHON Bubmoreka LJOK
p AMKY AP https://m.edsoo.ru/635c5087
[IJIOCKOCTU
Teopema o mipsimoii
29 [IepIeHIUKYIAPHON Bubimoreka LOK
p AMKYIAD https://m.edsoo.ru/bd3745{8
[IJIOCKOCTH
Teopema o npsiMon
30 [IepeHJUKYIAPHOU Bubmmorexa LIOK
PHERAMKYTAP https:/m.edsoo.ru/7d18834b
IIJIOCKOCTH
[TeprieHguKysip U
HaKJIOHHBIE: pacCTOsIHUE
31 OT TOUKH [0 IIJIOCKOCTH Bubnmorexa LIOK
A . https://m.edsoo.ru/33c477d3
paccTosiHUe OT TIPSIMOM 10
IJIOCKOCTU
TleprieHIUKYIAp U
30 PHEHATIYTIED bubmoteka LIOK

HAKJ/IOHHBIE: PaCCTOSAHHUE
OT TOUKHU A0 IIJIOCKOCTH,

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/7d18834b

pacCTossHHE OT HpHMOﬁ A0
IJIOCKOCTHU

[TepnienuKynsp u
HaKJIOHHbIE: pacCTOsIHUe

bubmoreka IIOK

33 OT TOUKHU [0 TIJIOCKOCTH,
A . https://m.edsoo.ru/a5b7b8e3
paccTosiHUe OT TIPSIMOM 10
TJIOCKOCTH
[TeprieHguKysIp U
HaKJIOHHBIE: pacCTOsIHHE
34 OT TOYKHU [0 TIJIOCKOCTHU Bubmorexa [JOK
A o https://m.edsoo.ru/dbee22bc
paccTosiHUe OT TIPSIMOM 10
TJIOCKOCTH
YT/IBl B IPOCTpaHCTBeE:
35 roJ1 Me NpSIMOY 1 Bubmmorexa [JOK
Y PRAY TIP https://m.edsoo.ru/6b61b2b4
TJIOCKOCTBIO
BYT'PaHHBIN yTOI,
36 fﬂgelgmblﬁ 1"3)]11 Brb/morexa OK
y https://m.edsoo.ru/5fa0b3ce
JIBYTPAHHOrO yrJia
BYI'DaHHBIN yTOJI,
Hey E) . Y bubmoTeka LJOK
37 JIMHEeWHBIU Yo
https://m.edsoo.ru/c7c777ed
JIBYTPaHHOrO yIJia
IleprieHAVKYISIPHOCTD
38 TMJIOCKOCTe: MPU3HAaK bubmiorteka LJOK
feprieHJUKyJISpHOCTH https://m.edsoo.ru/ec3e2da3
[IByX TIJIOCKOCTeM
[leprieH MKy IIPHOCTD
prienA Uy P bubnuoreka LIOK
39 IJIOCKOCTeHA: TTPU3HaK

NepreH MKy ISIpHOCTH

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/dbee22bc

ABYX TIJIOCKOCTe

[TeprieHAUKYIIPHOCTD
40 MJIOCKOCTEN: MPU3HAaK bubmoteka LIOK
TepreHguKyJIIpHOCTH https://m.edsoo.ru/ba75dc57
[IByX TIJIOCKOCTeN
41 Teopema o bubmoteka LIOK
TPEXIiepreH Ky asapax https://m.edsoo.ru/e4972cdc
42 Teopema o bubmoteka LIOK
TpéxreprneHIuKy/Isgpax https://m.edsoo.ru/52188a7d
43 Teopema o bubmiorteka LJOK
TpéxXmepreHjuKyasapax https://m.edsoo.ru/9f246736
KonTtposnbHas pabora o
TeMaM
44 "TlepneHVKY/ISIPHOCTh bubmiorteka LJOK
TMPSIMBIX U TIJIOCKOCTeN" 1 https://m.edsoo.ru/5b971ef3
"YT7bl MeXIY TIPAMBIMA U
IJIOCKOCTAMU"
[TousiTMe MHOTOrpaHHUKA,
OCHOBHBI€ 3/IeMeHTbI
MHOI'OIPaHHUKa,
45 BBIMYKJ/IbIe U HEBBIMYKJIbIe Bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
MHOI'OT'DaHHUKU;
pa3BépTKa
MHOIOrpaHHUKa
[Ipu3ma: n-yronpHas
46 TpU3Ma; FpaHu u bubmioreka LJOK

OCHOBAHUHSA TIPU3MBI;
MnpsAMas U HaKJIOHHAs

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc

nipu3Mbl; OOKOBast U
T0JIHasi TIOBEPXHOCTh
TIPU3MBI

47

[Mapannenemnurnes,
TIPSIMOYTO/TbHBIT
rapa’ijiesienurnes U ero
CBOICTBa

bubmoreka IIOK
https://m.edsoo.ru/8a7be683

48

[Mupamuza: n-yrobHast
MUpaMu/ia, TPaHu U
OCHOBaHUE TTMPaMH/IbI;
60KOBas U I0/IHas
TIOBEPXHOCTDb MTMPAMM/IbI;
TIpaBU/IbHAS U yCeuEHHast
nUpamMua

bubmoreka IIOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBusbHbIE
MHOT'OTPaHHUKHU: TTOHSATHE
TMIPaBUIBHOTO
MHOT'OI'PaHHUKa;
ripaBU/IbHasE TIpU3Ma 1
TipaBU/IbHAsE TTUPaMU/Ia;
TipaBU/IbHAsI TPEYToJIbHas
npamMu/ia ¥ MpaBUWIbHbBIN
TeTpaszp; Kyo

bubmoreka IIOK
https://m.edso0.ru/074c8865

50

[Ipencrasnenue o
TNPaBUJIbHBIX
MHOI'OIpaHHUKaXx:
OKTas/p, JoJeKasap U
VKOCas/p.

bubmoreka IIOK
https://m.edsoo.ru/a0fdd5bf

51

Cummetpus B

bubmoreka IIOK



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/a0fdd5bf

TIPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEJ/IEHO
TOUKH, TIPSIMOM,
IIJIOCKOCTH.
OneMeHTBLICUMMETPHH B
MUpaMu/iax,
rapa’siiesierurneax,
MPABW/IbHBIXMHOT OTPaHHHU
Kax

https://m.edsoo.ru/b9e777d9

BriunicieHue 31eMeHTOB

52 MHOTOTPaHHHUKOB: pé0pa, Bubmorexa [JOK
https://m.edsoo.ru/6cdbecef
JTMarOHaH, YTJIbI
[Tnoraab 60KoBOM
TOBEPXHOCTH U TOTHOMN
TIOBEPXHOCTH TIPSIMOMA
53 TIPU3MBI, TIJIOIIA/b bubmorexa LIOK
. https://m.edsoo.ru/37d84157
OCHOBAaHHH, Teopema 0
OOKOBOI1 TOBEPXHOCTH
TIPSIMOM TIPU3MBI
[Tnoraab 60KoBOM
TOBEPXHOCTH U
TIOBEPXHOCTH TPaBUIbHOM
54 NUpaMUbl, TeOpemMa 0 bubmmorexa [JOK
. https://m.edsoo.ru/5603e30b
TyIomaiu OOKOBOM
TIOBEPXHOCTH yCeUEéHHOMU
MTUPaMU/IbI
ec KonTponbHast paboTa 1o bubmoreka IIOK
TeMe "MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
56 [MousiTieo6006bEMe bubmoteka LIOK



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/6cdbecef

https://m.edsoo.ru/7ad0020b

bubmioreka LJOK
57 O06mBé
PEMITHDAMIAB! https://m.edsoo.ru/235171b3
bubmoTeka LJOK
58 O06mBé
PEMITMDAMIB! https://m.edsoo.ru/f47dfefd
bu6 OK
59 OO6BEMITPaMUIBI nommorexa L
https://m.edsoo.ru/79¢10312
) bubmoreka IIOK
60 OObemmpam ! https://m.edsoo.ru/2faadc3f
bubmoreka IIOK
1 ,
61 | Obvémmpusmbl https://m.eds00.ru/79853608
, bubnuoreka LIOK
62 | Obvémmpusmbi https://m.eds00.ru/1e053890
bubmiorteka LJOK
63 O06mBé
PEMIIPH3MBI https://m.edsoo.ru/482d3f51
KonTponbHast paboTa 1o
64 teMe "OObEMBI bubmorexa OK
" https://m.edsoo.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpeHue, 060011IeHKE
65 CcUCTeMaTH3alys 3HaHUM. bubnuoreka IIOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKe
[MToBTOpeHue, 06001eHNe
CUCTeMaTH3alys 3HaHUM.
BorunciieHre pacCTOSHUM:
p bubmoreka LJOK
66 MeXKy [ByMsl TOUKaMH,

OT TOUYKHU OO0 HpHMOﬁ, oT
TOUYKH [0 ITJIOCKOCTH,

MeXy

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/28a6573c
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https://m.edsoo.ru/7ad0020b

CKPeLUBAILLUMUCS
TIPSIMBIMU

67

VToroBasikoHTpoJIbHasipab
oTa

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

68

[ToBTOpeHUe, 060061TIEHNE
cUCTeMaTr3aLus 3HaHUM.
Brruncienue yriios:
Mexay
CKPeLIMBaIOIIUMUCS
MPSIMBIMU, MEX/y TIPSIMOMU
U TIJIOCKOCTBIO,
JIBYTDaHHBIX YTJIOB, YIJIOB
MeXXy TJIOCKOCTSIMA

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

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 K/TACC

Ne KonnuecTBouacos
Jarausyue | DyekTpoHHBbIeIU(POBbIeOOpPa3oBaTE/Ib
Temaypoka Bce | KonTpo/sbHBbIEp IIpakTH4yeckuep
n/ HUSA HbIepecypchl
- ro a00TBI a00TBI
Cdepa u 11ap: 11eHTP,

1 pajgnuyc, 1UamMeTp; 1 bubnmroreka LJOK
TIoLaab https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU Chepbl
Bs3aumHoe
pacriosio)keHue cgepsl

5 U TIJIOCKOCTH; 1 bubmoTeka [IOK
KacaTeabHas https://m.edsoo.ru/bed12a43
TIJIOCKOCTh K cdepe;
nomiaab chepbl
U3obpaskeHue chepsl,

3 ma apHa nﬂocxquTE 1 Bubmiorexa LIOK

p ’ https://m.edsoo.ru/bc15{7f2
CeueHusiiapa
unmHapruyeckas
TOBEPXHOCT,
o0Opasyrorue

4 I/IE)II/IIZ ;uquKoﬁ 1 bubmiorexa LIOK
I AP https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH, 0Ch
LIATMHAPUUECKOU
TOBEPXHOCTH

WIWH/DP: OCHOBAaHUS

5 1 5 AP 1 bubmoTeka [IOK
1 boKoBas https:/m.edsoo.ru/1886216
TIOBEPXHOCTD,



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

obpa3yto1iias ¥ oCh;
TIoIaZb 60KOBOM U
TIOJTHOM TIOBEPXHOCTH

N306paxeHue
LUIMH/PA Ha
IIJIOCKOCTU. Pa3BépTka
uuirHapa. CeyeHust
LUIMH/pA
(nN/10CKOCTHhIO,
rapasuie/TbHOM Uu
repreHAuKYyIsIpHOM
OCH LIWJIMH/IPA)

bubnmoreka IIOK
https://m.edsoo.ru/016e25eb

Konunueckas
TTIOBEPXHOCTH,
obpa3sytorue
KOHUUEeCKOU
MOBEPXHOCTH, OCb U
BepIlIMHa KOHUUYeCKOM
MOBEPXHOCTH

bubnuoreka IIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHMe U
BepIII1Ha,
obpa3yto1iias ¥ oCh;
TIoIaZb 60KOBOM U
TOJTHOM TIOBEPXHOCTH

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

YceuéHHBIN KOHYC:
obpa3yroiiye u
BBICOTA; OCHOBAHUS U
GOKOBast TOBEPXHOCTh

bubmoreka IIOK
https://m.edsoo.ru/1468bab3

10

N306pakeHre KOHyca

bubmoreka IIOK



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb

Ha MJIOCKOCTH.
Pa3BépTka KoHyca.
CeuyeHus1 KOHyCa
(n/10CKOCTHhIO,
rapasuiebHOMU
OCHOBaHHUIO, U
TMJIOCKOCTBIO,
TIPOXOZIIeN uepes

https://m.edsoo.ru/0bdelbe8

BepILMHY)
KombuHanus ten
1 — bubmoreka LJOK
bat https://m.edsoo.ru/3cef10e5
MHOT'OI'PaHHUKOB
MHororpaHHuK,
OMMCAHHBIA 0KOJI0
1 cdepsl; cdepa, bubmmoreka IIOK
BIIUCAHHAasA B https://m.edsoo.ru/0b136158
MHOT'OT'PaHHUK WU B
TesI0 BpalljeHusI
[TonsTrie 06 06BEMeE.
13 OcHOBHbIe CBOMCTBa Brbmorea LOK
i https://m.edsoo.ru/26a03fb7
00BEMOB Tes
14 O6BEMLIMIMHIPA, bubmoreka [IOK
KOHyCa https://m.edsoo.ru/5513d87b
15 OO6mBém 11apa u Bubmoreka IJOK
riomazb chepbl https://m.edsoo.ru/d189bde2
ITono6HEBIe Tena B
16 NIPOCTPaHCTBE. BbubmmoTeka LIOK

CooTHo1eHus Mexay
IJI0LAISIMU

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



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/5513d87b

MOBepPXHOCTeH,
00bEéMaMH TO00HBIX
TeJ

KontposnbHast paborta
1o teMam "Tesa

bubmmoreka IIOK

17
BpaljeHus" u https://m.edsoo.ru/4a33a8ab
"O6bembl Te"
18 BekTop Ha 1y10CKOCTH bubmoteka LIOK
Y B TIPOCTPAHCTBe https://m.edsoo.ru/5caefclb
19 CrokeHue u Bbubmmoreka LIOK
BBIUUTAaHUEBEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKeHeBeKTOPaH bubnuoreka LIOK
auucsio https://m.edsoo.ru/dee379eb
Pa3noxkeHue BekTopa
10 TpéMm
71 HEKOMIL/ITaHApPHBIM bubnuoreka IIOK
BEKTOpaM. https://m.edsoo.ru/a28fd74e
IIpaBunonapasnienenu
rnesa
Perienue 3aau,
CBA3aHHBIX C
22 MprYMeHeHWeM NpaBUJl Bubmorexa OK
pu . P https://m.edsoo.ru/5a827900
JIeUCTBUH C
BeKTOpaMHu
KooppunatHo-
23 BEKTOPHBIN MeTO/] TIpU bubmoreka LJOK
peleHnn https://m.edsoo.ru/d3alfe30

reoMeTpruyeCKm1x



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab

3a/a4

24

[IpssmoyrosnbHas
CUCTeMa KOOpJUHAT B
IIPOCTPaHCTBe.
Koopaunats! BeKTOpA.
[TpocrTeiiive 3amauu B
KOOpAMHAaTax

bubmoreka IIOK
https://m.edsoo.ru/48db7058

25

Yron mexny
BEKTOPaMH.
CkasisipHoe
rpov3BeieHre
BEKTOPOB

bubmioreka LIOK
https://m.edsoo.ru/725effc4

26

Brruncienue yriios
MeXX/1y TIPSAMbIMU U
TJIOCKOCTSMU

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

27

KonTtposnrHast paborta
1o TeMe "BeKkTopsl U
KOOpJMHAaTHI B
IpoCTpaHCcTBe"

bubmoTeka [IOK
https://m.edsoo.ru/77c22fc5

28

[ToBTOpEHME,
06o00111eHMe U
cucTemMaTH3aLus
3HaHUW. OCHOBHBIE
¢burypsl, QakThbl,
TeopeMbl Kypca
TIJIaHUMEeTPUU

bubmoreka LIOK
https://m.edsoo.ru/1780ba5d

29

[ToBTOpEHME,
06o00111eHMe U
CUCTeMaTH3aLys

bubmoTeka [IOK
https://m.edsoo.ru/078cd184



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/8efbe78e

3HaHui. OCHOBHEBIE
¢burypsbl, GakTsl,
TeopeMbl Kypca
TJIAHUMETPUU

30

[ToBTOpeHue,
o60611ieHMe 1
CUCTeMaTH3aLIys
3HaHUM. 3ajaun
MJIaHUMEeTPUU U
METO/Ibl UX pelIeHUs]

bubmioreka LIOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
06006111eH1e U
CUCTeMaTH3alIys
3HaHWM. 3afauu
MJIaHUMEeTPUU U
METO/Ibl UX pelleHUs

bubmioreka LIOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
0000111eHME U
CcUCTeMaTH3aLys
3HaHUW. OCHOBHBbIE
¢burypsl, axThl,
TeopeMbl Kypca
CTepeoMeTpuH

bubmoteka LIOK
https://m.edsoo.ru/74b2ad91

33

VIToroBasikoHTpOJ/IbHa
sipaboTa

bubmoreka IIOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHME,
000011eHue U
cucTeMaTr3aLus
3HaHUM

bubmoTeka [IOK
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
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10
I[TPO'PAMME

34







TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KJ/TACC

KO,Z[l'lpOBEPHEMOI‘Ope3yJIBTaTa

IIpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHUA
OCHOBHOI1 00pa3oBaTe/IbHOM NMPOrpPaMMBbI CPeAHero
o0mero odpa3oBaHus

I'eometpust

7.1

OHePI/IpOBaTb TMOHATUAMU: TOUKA, IMPpAMas, IMJI0CKOCTb

7.2

HPI/IMEHHTB dKCUOMBI CTepeOMeTpUru U CJleJCTBUA U3

HUX TIPU PEIIE€HWH T'€eOMETPUYECKUX 3ada4

7.3

OnepupoBath  MOHATUSMHU: napasielbHOCTb U

neprneHguKyJ/JIApDHOCTb MPAMBIX WU IJIOCKOCTEeH

7.4

KrnaccuguipoBaTs B3aMHOe pacrioyioyKeHue MpsIMbIX 1

TJIOCKOCTEeN B MPOCTPAHCTBe

7.5

OnepupoBaTh MOHATUSIMM: [BYTPAHHBIA YTroJ, TpaHU
JBYTPaHHOTO yTJa, pedpo ABYTPaHHOIO yTJia, JTUHeHHBIN
yroJl JBYTrPaHHOrO yIJja, rpajycHas Mepa ABYI'PaHHOIO

yria

7.6

OHepI/IpOBaTb TMOHATUAMU:. MHOI'OI'PaHHUK, BbIHYKHLIﬁ 141
HeBbIHYKHbIﬁ MHOI'OT'PpdaHHUK, 3JIEMEHTbhI

MHOT'OrpaHHHKa, HpaBHJ'IbHLIfI MHOT'OI'PaHHUK

7.7

Pacnio3HaBath OCHOBHBEI€ BH/bI MHOT'Or'PaHHUKOB

(mupamMuzia, Mpr3Ma, TPSIMOYTOJIBHBIN Tapasuiesiernurie,
Ky0)

7.8

Knaccudunmpoatsb MHOTOI'PaHHUKH, BbIOMpast
OCHOBaHHWS [yl  Kjlaccudukauuu  (BBIMYK/Ible U
HEeBBIMYKJIbIe MHOT'OTDaHHUKH, TIpaBU/IbHBIE
MHOTOTPaHHWKH, TIpSMble U HAKJIOHHbIE TIPU3MBI,

rapasuienernurezbl)

7.9

OnepupoBaTth NMOHATHSMU: CeKyllas MJIOCKOCTb, CeYeHue

MHOI'OrpaHHMKOB




7.10

OOBACHATD MMPHUHLMUIIBI MMOCTPpOEHUA ceueHui

MHOTI'OrpaHHUKOB, UCIT0/Ib3ySd MeTO/ C/1e10B

7.11

CTPOI/ITL CeyeHrd MHOIOrpaHHMKOB MeETOAOM CJ/ie[0B,
BBITIO/THATH (BLIHOCHBIE) IJIOCKKE 4epTeXHu U3 pPUCYHKOB

NPOCTBIX 00BEMHBIX (DUTYpP: BUJ, CBEPXY, COOKY, CHHU3y

7.12

PemiaTh 3ajauM Ha HaxoXK[eHUe TeOMeTpPUUeCKHUX
BeJIMUMH 10 oOpasljaM WM aJrOpuTMaM, TPUMEHSIS
V3BEeCTHblE aHAaIUTUUeCKWe MeTOAbl TIpU pelLleHur
CTaHJApTHBIX MaTeMaTU4YeCcKHX 3a/ady Ha BbIUYHC/IEHUe
pacCTOSTHUM MeXAy [BYMsI TOUKaMH, OT TOYKU [0
npsiMol, OT  TOYKA 10  IUIOCKOCTH,  MEXIy

CKpelBarOIUMUCS ITPAMbIMHA

7.13

Pemate 3ajauM Ha HaxoXkJeHUe TIeOMeTpPUYeCKUX
BeJIMUMH 10 oOpasijaM WM alaropuTMaM, TPUMeHss
V3BeCTHblE aHa/UTUUeCKWe MeTOAbl TIpU pelLleHUMr
CTaHJAPTHBIX MaTeMaTUYeCKUX 3a/au Ha BbIYKC/IEHHE
YIJIOB MeXJy CKpellMBalIUMUCA TNPSMBIMH, MeXIy
NpssMOM U IJIOCKOCTBIO,  MeXJy  IJIOCKOCTSMUY,

[IBYTPaHHbBIX yIJIOB

7.14

Bbiunciate  00bEMBI M TUIOHIAIA  TIOBEPXHOCTEH
MHOTOTPaHHUKOB (TIpU3Ma, NUpaMuza) C NpUMeHeHUueM
dbopMyJ1, BBIUMCISATL COOTHOLLEHUSI MEX[Y TIOLaAsIMU

TOBEpPXHOCTEH, 00bEMaMU TI0J0OHBIX MHOTOIPaHHUKOB

7.15

OHepI/IPOBaTb IMOHATUAMU: CUMMETPHA B IMPOCTPAHCTBE,
LEeHTp, O0Cb M IVIOCKOCTb CUMMETPpHH, LEHTD, OCb U

TJIOCKOCTb CUMMETPHU (UTyphI

7.16

N3Bnekatb, TipeoOpa3oBbiBaTh U HHTEPIPETUPOBATh
MH(bOpMaLMI0 O TIPOCTPAHCTBEHHBIX T'€OMEeTPUUeCKUX

¢urypax, npeicTaB/eHHY0 Ha UepTe)kax U pUCyHKax

7.17

[IpumeHsiTb TeoMeTpuyeckve (aKTbl [Js1  peLleHus
CTepeoMeTpUYeCKUX 3ajady, TNperio/araroix
HEeCKOJIbKO 111aroB pelleHus], eC/IU yCI0BUsl IPUMeHeHHs

3a/laHbl B SIBHOU (popme

7.18

[IpumeHsATH TmpOCTelIIMe TIpPOrpaMMHbIE CpeJCTBA U

3JIEKTPOHHO-KOMMYHHKAIITMOHHELIE CHUCTeMBbI npu




pelieHrr CTepeoOMeTPUUYECKHX 3a/iad

7.19

[TpuBOgUTH NIpUMepbl MaTeMaTH4ecKux
3aKOHOMEPHOCTell B TIPUPOJie U JKU3HU, pacli03HaBaTh

MpoABJ/IEHWE 3dKOHOB reOMETPHU B UCKYCCTBE

7.20

[lpuMeHsITH ~ TOJiyueHHble 3HAaHWS Ha  TPaKTHKe:
aHa/IM3UPOBAaTh peajlbHble CUTyalldd W TIPUMEHSITh
M3ydyeHHble TIOHATHS B TIpollecce TIOWCKAa pelleHust
MaTeMaTUYeCcKU chopMyIMPOBaHHOM Ipo0JIeMBI,
MO/IeTUPOBaTh  peajbHble  CUTyalldd Ha  SI3bIKe
reOMeTpuM, HCC/Ie[oBaTh TIOCTPOEHHble MOJenu C
WCTIO/Tb30BaHUEM TeOMETPUUECKUX TIOHSATHUA W TeOopeM,
amnmaparta anreOpbl, pellaTh TPaKTHUeCKWe 3a/lauw,

CBsI3dHHbIE€ C HaXO0XAE€HNEM IreOMeTPUYECKHUX BE/TMUNH

11 KJTACC

KoanpoBepsiemorope3y/jbTaTa

IIpoBepsieMble peAMeTHbIE Pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 00pa3oBaTe/IbHOM MPOrPaMMBbI CPeJHEro
o0miero odpa3oBaHus

I'eometpus

6.1

OnepupoBaThb TIOHSATHUSIMHU: LUWIMHApUYecKast
IIOBEPXHOCTb, obpasyrore LWIMH/PUYeCKOU
MOBEPXHOCTH, LWIMHJD, KOHHYecKas TOBEpPXHOCTb,
obpasyroiie  KOHMUECKOW  TOBEPXHOCTH,  KOHYC,

cdhepuueckast TIOBePXHOCTh

6.2

Pacrio3HaBaTh Tena BpaieHus: (LIWIMHADP, KOHYC, cdepa

Y 111ap)

6.3

OOBSACHATD CIIOCOOBI TIOJTyUEHUST TeJT BPaIlleHuUsT

6.4

KnaccuduippoBaTk B3aMHOe pacriojioykeHue cdepbl U

IIJIOCKOCTH

6.5

OmnepupoBathb [IOHATUAMU: II1apOBOM CerMeHT,
OCHOBaHMWe CerMeHTa, BbICOTA CerMeHTa, 111apOBOM CJIOM,
OCHOBaHHe I11apOBOTO CJIOsl, BBICOTA IIIAPOBOTO CJIOS,

11IapOBOM CEKTOP

6.6

BbunciaTe 00bEMBI U TUIOMIA/IA TIOBEDXHOCTEM Tesl




BpallleHWd, TreoOMeTphu4YeCKUux Tejl C T[IpUMEHEHUEM

hopmyn

6.7

OnepupoBaTh MOHATHUSMU: MHOTOT'PDaHHUK, BITMCaHHBIN B
cdepy U onvcaHHbIA OKOJI0 cdepsl, chepa, BIMCAaHHAs B

MHOT'Or'PpaHHUK WJIM TEJIO BpallleHUA

6.8

BbluMC/siTE  COOTHOIIEHUs — MeXAy  IUIOLaAsMu

roBepxHoCTel U 00bEMaMU TTOJOOHBIX TeT

6.9

N306paxkaTh u3yuaemble GUTypel OT pPYKA U C

NpYMeHeHHeM MPOCThIX UepTEXHbIX UHCTPYMEHTOB

6.10

BbINoNHATE (BBIHOCHBIE) TUVIOCKHE UepTeXXU U3 PUCYHKOB
MPOCTbIX 0OBEMHBIX (PUTYp: BUJ CBepXy, COOKY, CHU3Y;

CTPOUTH CeueHUs Tesl BpalleHUsi

6.11

Vi3BnekaTb, WHTEpPNPETHPOBaTb U TPeoOpa30BbIBATH
MHPOPMALIMI0O O TPOCTPAaHCTBEHHBIX TeOMeTPUUYeCKUX

¢durypax, npeJiCTaB/JeHHYI0 Ha UepTe)kax U PUCYHKax

6.12

[IpumeHsiTb reomeTpuueckue (akTbl /s peLleHUs]
CTepeoMeTpHUYeCKUX 3a/a4, TrpeJiroJaratoInx
HECKOJIbKO II1aroB pellleHus], eC/id yCJI0BUsI IPUMeHeHUsI

3a/laHbl B SIBHOU (popme

6.13

OnepupoBaThb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbINOSTHATE [eHCTBUSL CJIOKEHUsI BEKTOPOB, BBIUMTAHUS
BEKTOPOB M YMHO)KeHHsI BEeKTOpa Ha YMC/I0, OOBSICHATH,

KaKMMU CBOMCTBAMM OHU 00/1aJaf0T

6.15

[IpumeHATH MpaBU/IO TNapasulesenunesa MpU CA0KEeHUN

BEKTOPOB

6.16

OmnepupoBaTh TIOHSATUSMH: [€KapTOBbI KOODAWHATHI B
MPOCTPAHCTBe, BEKTOP, MOAYJb BEKTOPa, PAaBEHCTBO
BEKTODOB,  KOOpDAWHATbl ~ BEKTOpa, Yrojl  MexAay
BEKTODaMH, CKa/sipHOe  TIpOM3BeZleHHe  BeKTODOB,

KOJUTMHeapHEBIE 1 KOMIT/IAaHAPHBIE BEKTOPBI

6.17

HaxoauTe cymMMy BeKTOpPOB M IIpOM3Be/leHre BeKTopa Ha
YhCA0,  Yrol  MeXAy  BeKTOpamM,  CKajsipHOe
NIpOM3BefleHre,  pacK/iajplBaTb BEKTOp 10  JBYM

HEKOJ/VTMHedPHBIM BEKTOPaM

6.18

3a/jaBaTh TJIOCKOCTh YpaBHEHUEM B [IeKapTOBOM CUCTeMe

KOOpAUHAT




6.19

PeriiaTth HpOCTEﬁLLIHE reomMeTpuyeckve 3d4/1da4d Hd

MprMeHeHHe BEKTOPHO-KOODIMHATHOT'O MeTO/id

6.20

Pemate 3ajauM Ha /l0Ka3aTe/JbCTBO MaTeMaTU4YeCKUX
OTHOLLIEHWM W HaxoXKJeHWe reoMeTPUUeCKUX BeJTUYHH
no obpasijaM WM aaropuTMaMm, TPUMeHsisl M3BeCTHbIe
MeTOZbl MpPU pellleHUWH CTaHAapTHbIX MaTeMaTWUYecKUX

3aja4

6.21

[IpumeHsTH TpOCTelillMie TIpOrpaMMHbIe CpeJCTBa U
3/1eKTPOHHO-KOMMYHUKALIMOHHbIe CUCTEMbI npu

pellIeHNH CTepeoMeTpPUUeCKUX 3a/1ad

6.22

[TpuBoguTH TIpPUMeEpBI MaTeMaTUUeCKUX
3aKOHOMEpPHOCTel B TIPUPOJie Y >XU3HU, Paclo3HaBaThb

MposBJ/IEHHE 3dKOHOB reOMeTPHHU B UCKYCCTBE

6.23

[IpuMeHSITH  TOMyueHHbIe 3HAHUS HAa  TPAKTHKe:
aHa/IM3UPOBaTh peasibHble CUTyalldd W TIPUMEHSITh
M3yuyeHHble TIOHATHS B TIpollecce TIOWCKa pelleHust
MaTeMaThYeCcKu chopmy/IMpOBaHHOM TIpo0JIeMBI,
MO/IeTMPOBaTh  peajbHble  CUTyalldd Ha  SI3bIKe
reoMeTpuM, HCC/Ie[oBaTh TIOCTPOEHHble MOJenu C
WCTIOIb30BaHUEM TeOMETPUUECKUX TIOHSITHUA W TeOopeM,
amrapara aareOpbl, pellaTh IPaKTHUECKHE 3a/lauy,

CBsAA3dHHBIE C HAXOXXAeHWEM reOMeTpHUiYeCKUX BeJIMYHNH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 KITACC

Kopg,

IIpoBepsieMblii3/1eMeHTCO/lePXKaHU A

I'eomeTpust

7.1

OCHOBHBbIE TIOHATHSI CTepeOMeTpuM. Touka, TpsiMasi, MJIOCKOCTb, IPOCTPaHCTBO.
[TonsiTe 006  aKCMOMaTMYeCKOM  TIOCTPOEHWM  CTEPEOMETPHM:  aKCUOMBI

CTepeoMeTpHH U C/1eACTBUA U3 HUX

7.2

B3aumHOoe pacrnono)keHWe TpsSMbIX B MPOCTPAHCTBe:  IepeceKaroluecs,
rapajijie/ibHble YW CKpeluBaroljuecss mnpsMble. [lapannensHOCTe NPSAMBIX U
IJIOCKOCTEM B TMPOCTPAHCTBe: Tapasjie/ibHble TIpsMble B IIPOCTPaHCTBE,
rapasiie/ibHOCTh TPEX TPSIMBIX, Mapaslie/lbHOCTh MPSAMON M TUIOCKOCTU. YTJIbI C
COHArpaB/eHHbIMM CTOPOHaMH, YrojJ MeXJy TMpsIMBIMAU B IIPOCTPaHCTBe.
[TapasnienbsHOCTD TJIOCKOCTEH: TapasiiesibHble MJI0CKOCTH, CBOWMCTBA Mapasiie/bHbIX
niockocteit. Ilpocrefiie mpocTpaHCTBeHHble (UTypbl Ha TJIOCKOCTH: TeTpasjp,

Ky0, mapaJisiesieniuriefi, ToCTpOeHUe CeueHU

7.3

[MeprieHAVKY/ISPHOCTh TIPIMOM W IJIOCKOCTU: TIePIIeH/AUKY/IsSPHbIE TIpsIMble B
TPOCTPAHCTBe, TIPSIMbIe Tlapasuie/ibHbie U MeprieHANKY/IpHbIe K MJI0CKOCTH, TIPU3HAK
nepreHAUKY/ISIPHOCTH TIPSIMOM U TJIOCKOCTH, TeopeMa O NPSIMOM TeprieHAUKY/IsIPHOM
IJIOCKOCTU. YTJ/Ibl B TIPOCTPAHCTBE: Yroj MeXAy TMpsSMOM U  TJIOCKOCTBIO,
OBYTPaHHBIA yroj, JUHEWHbIA yrona JByrpaHHOro yria. I[leprieHAWKY/Isp W
HaKJIOHHbIE: PACCTOSIHUE OT TOYKU [0 TJIOCKOCTH, PacCTOsiHMEe OT TpSIMOW [0
TJIOCKOCTH, TIPOEKIUsI (PUTyphbl Ha TIJIOCKOCTh. [lepreHAUKY/IsIPHOCTh TJIOCKOCTeH:
MpYU3HAK  TepreHAUKY/ISIPHOCTH  JIByX  Tockoctedi. Teopema 0  Tpéx

NepreHyKyaspax

7.4

[ToHaTie MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTDaHHMKA, BBINYK/ble U
HeBBINYK/Ible MHOTOTPaHHMKH, pa3BépPTKa MHOrorpaHHuka. [Ipusma:n-yrosbHas
MpY3Ma, TPaHU ¥ OCHOBAHHS TPU3MBI, TIpsiMasi YU HAK/IOHHAsi TpU3Mbl, OOKOBasi u
T0JIHasl TOBEPXHOCTh NMpU3MbI. [lapannenenune/, IpSIMOYTOJ/bHBIN Napasuieenurne
Y ero cBoicTBa. [Tupamuza: n-yronbHasi mMupaMuy/ia, FpaHu M OCHOBaHWe MUpPaMU/bl,
OoKoOBasi ¥ TOJIHAasl TIOBEPXHOCTb MUPAMU/IBI, TIPABU/IbHAs M yCeUEHHas MUpaMHza.

O1eEMEHThI MpU3Mbl W MHMPaMH/bI. HpaBI/IIII)HbIe MHOI'OITPpaHHUKH: TIOHATHE




MPaBWIBHOTO MHOTOIDAHHMKA, MpaBW/IbHasg MpU3Ma W TMpaBWIbHasg MHUPaMH/a,
TpaBU/IbHAs TPEYTo/IbHasK MMPAMHU/a ¥ TIPAaBU/IbHBIN TeTpaszp, Kyb. [IpencraBienve
0 TpaBWIbHBIX MHOIOIDaHHUKAX: OKTa3/p, AoZeKasAp U ukKocaszpyrue CeueHus

IIPU3MBI U ITMPaMUbI

7.5

CummeTpUsi B TPOCTPAaHCTBE: CUMMETPUS OTHOCHTE/NIBHO TOYKH, TPSIMOW,
TIJIOCKOCTH. OneMeHTBICUMMETPUM B MWpamMyjax,  lapasiesenunesax,

MPpaBHU/IBHBIXMHOT'OT'PAHHHKAX

7.6

BbIunicsieHre 371eMeHTOB MHOTOTDAaHHMKOB: pé0Opa, AWaroHanu, yribl I[lnomjazab
OOKOBOW TIOBEPXHOCTH U TIOJTHOM TOBEPXHOCTH TPSAMON TIPU3MBI, ILIOIIA/h
OCHOBaHUH, TeopeMa 0 OOKOBOW TTOBEPXHOCTH TMPSAMOM Tipu3Mbl. [1oijazkr 60koBo
MOBEPXHOCTH W TIOBEPXHOCTH TIPABWILHOW TMpPaMU/Ibl, TeOpeMa O TUIOMIau

yceuéHHOM npamMu/ibl. [ToHsITHE0000BEME. OOBEMIMPAaMU/IBI, TIPHU3MbI

7.7

HO,ZLO6HBI€ TeJla B IIPOCTPAHCTBE. CooTHoIi1eHust MeXXAy IVIolagaMu HOBEPXHOCTEﬁ,

00BEMaMH MOZ0OHBIX TeJl

11 KJTACC

Kop

IIpoBepsieMbIii3/IeMeHTCO/ieP>KaHUsI

6

I'eomeTpus

6.1

LlunuHApuueckasi MOBepXHOCTb, 0Opa3syolliye LUIUHAPUYEeCKON MOBepXHOCTH, OCh
LWIMHAPUYECKOW TMOBepPXHOCTH. LIummHAp: ocHoBaHWS W OOKOBasi TIOBEPXHOCTH,

obpa3yrolrias U 0Ch, T/I0IIajb O0KOBOM U TIOJTHOH MOBEPXHOCTH

6.2

KoHnueckasi ToBepXHOCTh, 00pa3yloliye KOHHYeCKOW MOBEPXHOCTH, OCh U BepIIrHA
KOHMUECKOW TIOBepXHOCTH. KOHycC: OCHOBaHWe W BepillMHA, oOpasytolias U OCh,
TiolaZib OOKOBOM UM TOJIHOM TIOBEPXHOCTH. Y CeUEHHBIMKOHYC: oOpasyroliye |

BBICOTad, OCHOBAHUA U 6OKOBaHHOBerHOCTL

6.3

Cdepa u map: UeHTp, paflyc, AUaMeTp, TUIo[alb TTIOBePXHOCTH ceprl. B3anumHOe

PacCriojioxkeHue C(i)epbl KN TIVZIOCKOCTH, KdCaTe/IbHas ITJIOCKOCTb K c¢)epe, rjiomaab

cdepbl

6.4

N306paykeHHe Teq BpalljeHHUs Ha TVIOCKOCTU. Pa3BépTKaLM/IMHpa U KOHyca

6.5

KombuHarmu Test BpallieHHs 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTMHMCAaHHBIN OKOJIO

C(i)epbl, chepa, BITMCAHHAas B MHOT'OI'DAHHUK, WU/IX T€JI0 BpadllleHUA

6.6

[Tousitue 06 o6wvéMe. OcHOBHble CBOMCTBA 00BEMOB Ten. Teopema 06 00béme
NPSIMOYTOJIBHOTO Tapasuiesienineia ¥ cecTBUs U3 Heé. OOBEMIIMHAPA, KOHYCA.
O6béminapa 1 1oIaAbCdepsl




6.7

HO,Z[OGHBIE TeJla B ITPOCTPAHCTBE. CooTHoIeHust MeXAy IviomaaaMmn HOBerHOCTEﬁ,

00bEMaMU MO/I0OHBIX Tes

6.8

Ceuenuss nuivHApa (Tapajie/ibHO U TMepreHAUKYJISIPHO OCH), CeyeHUsl KOHyca

(mapaniesTlbHOe OCHOBAHHIO U TIPOXO/ISAIIIee uepe3 BepIlIrHY), CeUeHus 1iapa

6.9

BekTop Ha 1wuiockocT ¥ B mpocTtpaHcTBe. Cio)KeHHWe M BbIYMTAHHWE BEKTOPOB.
YMHOKeHue BeKTOopa Ha uuc/o. Pasno)keHue BeKTOpa MO TPEM HEKOMILIaHapHbIM
BekTopaMm. [IpaBuno napannenenunesa. Pemenne 3aay, CBsi3aHHBIX C IIPUMeHEHVEM

TIpaBU/I IEUCTBUM C BeKTOPaMU

6.10

[IpsmoyrosibHass cucTeMa KOOpAMHAT B IIpocTpaHCTBe. KoopayHaThl BeKToOpa.
[Tpocrermye 3asauM B KOOpAWHATax. YTrojl MexAy BekTopamu. CkansipHoe
IIpoM3Be/leHre BeKTOPOB. Bblunc/ieHHWe yrjioB MeXAy IPsAMbIMUA U IUIOCKOCTSMM.

KOOp,E[I/IHaTHO-BeKTOprIﬁMeTOAHpHpELHEHI/II/IFEOMQTPI/I‘-IQCKI/IXBH,E[&‘-I




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

KoanpoBepsieMoroTpedoBaHus

IIpoBepsiembie TPeGOBAHUS K MPeAMETHBIM
pe3y/ibTaTaM OCBOEHHsI OCHOBHOI 00pa3oBarTe/IbHOM
NMpPOrpaMMbI CPeJIHEero 00Iero 00pa3oBaHusi

Bnasenne MeTojamMM [10Ka3aTe/bCTB, aArOpUTMaMu
pellleHMs1  3ajady;  yMeHue  (opMyIMpoBaTb U
OrepupoBaTh TIOHATUSMU: OTpeJiesieHre, aKCHUOMa,
TeopeMa, Clie[iCTBUE, CBOWCTBO, TIpU3HaK,
Jl0Ka3aTeNbCTBO,  paBHOCU/IbHblE  (HOPMYJIMPOBKY;
MIPUMEHSTh MX; yMeHHe (HOpMY/JIMPOBATh OOpaTHOE U
MIPOTUBOIO/IOXKHOE yTBep)KAeHKe, IPUBOJUTh TPUMEPbI
u KOHTPIIPUMEDHI, WCII0/1b30BaTh MeTO[
MaTeMaTHueCcKOu WHAYKLWY; TPOBO/UTD
Jl0KasaTe/lbHble pacCy)KJeHWs TIpU pelleHry 3ajad,
OLIeHMBATh JIOTUUECKYH0 TPaBUIBHOCTb PacCy’K[eHUH;
yMeHWe  OnepyupoBaTh  MOHSITUSIMU:  MHOXXECTBO,
MO/IMHOYKECTBO, OTepaly HaJi MHOXKeCTBaMH; yYMeHHe
VICTI0/Tb30BaTh TEOPETUKO-MHOXXEeCTBEHHBIN armapar J1st
OMUCaHWsl peasibHbIX TIPOLECCOB U SIBJIEHUM U TpHU
pellleHuH 3aZiay, B TOM UHCJIe W3 ADYIUX Y4eOHBIX
rpeIMeTOB; YMeHHe OIepupoBaTh MOHATUSIMU: Tpad,
CBSI3HBIA rpad, JepeBo, LMK/, rpad Ha TMJIOCKOCTH;
yMeHHe 3a/laBaTb U OMMChIBaTh Ipadbl pa3nuyHbIMU

crocob6amu; MCT0Ib30BaTh rpadbl P pelleHnH 3aau

YMmeHue onepupoBaTth MOHATUSIMU: HaTypaabHOEe UMCIIO,
L|eJI0e YMCJI0, CTelleHb C LiesIbIM I10KasaTesieM, KOpeHb
HaTypa/JbHOM CTeleHW, CTeleHb C PpalMOHAaJbHBIM
roKasaresem, CTerneHb C JleICTBUTE/IbHBIM
rokasaTesieM, JorapupMm 4WCIa, CUHYC, KOCHHYC W
TaHT'eHC IIPOM3BOJIBHOIO YMCJIa, OCTaTOK I10 MOZYJIO,
palMoHaAbHOe  YWC/I0,  UppalMOHaZbHOE  UYUCIIO,

MHO)X€CTBA HATYPAJIbHBIX, IeJbIX, PpaliMOHd/IbHBIX,




JeUCTBUTE/NbHBIX ~ UWCeN;  yMeHWe  KCII0/Ib30BaTh
TIPU3HAKH [IeTMMOCTH, HAUMEHBILIUHN 00IIUH JAeTUTeNb 1
HauMeHblllee oOIllee KpaTHOe, ajroputM EBKnuja rpu
pellleHWHd  3a/@a4;  3HAKOMCTBO C  Pa3/IMYHBIMU
MO3ULIMOHHBIMU ~ CUCTeMaMM  CUMC/IeHHUs;  yYMeHHe
BBITIOJIHSTh BBIUMC/IEHWE 3HaueHWd W Tpeobpa3oBaHust
BLIDXKEHUH €O  CTeNeHsSMU U JiorapudMamu,
rpeoOpa3oBaHust ApOOHO-paI[MOHABHBIX BbIPAYKEHUH;
yMeHHe OTIepUPOBaTh TIOHSATUSIMU:
1oC/e/]0BaTeIbHOCTb, apydMeTHuecKasi TMpPOrpeccus,
reoMeTpuuecKasi mporpeccusi, 6eCKOHeUHO yObIBaroIast
reoMeTpuueckass — Mporpeccusi; yMeHWe  3a/jaBaTb
ToC/IejoBaTelbHOCTH, B TOM UHCJIe C TIOMOLIbIO
PEeKYpPpeHTHbIX  (opMys;  yMeHWe  OmNepupoBaTh
TOHATUSIMU:  KOMILJIEKCHOE — UWC/IO,  CONPsDKEHHBIE
KOMIUIEKCHbI®E ~ UYWC/Ta,  MOAYAb W apryMeHT
KOMIIJIEKCHOTO UHMc/a, (opMa 3amucyd KOMILIEKCHBIX
yrcen (reomMeTpuueckas, TPUTOHOMeTpUUecKasi W
anrebpanyeckas); yMeTb TIPOU3BOIUTH
apudMeTHUecKue AelCTBUS C KOMIIEKCHBIMU YUC/IaMU;
MIPUBOJIUTL TIPUMEPBI HCTO/b30BAHUSI KOMILJIEKCHBIX
yuces; ONepupoBaTh NMOHATUSAMU: MaTpuua 2x2 u 3x3,
oTpe/le/IuTe/lb ~ MaTPULIbl, TeOMeTPUUYECKHM CMBICII

oTipeZieNTnTeIst

YMeHUe omepupoBaTh TIOHATUSIMU: pal[MOHAJIbHbIE,
MppalvoOHa/bHbIe, roKa3aTesibHbIe, CTereHHbIe,
norapupmMuUecKre, TPUTOHOMETPUUECKHEe yPaBHEHUS U
HepPaBeHCTBa, WX CHUCTEMbI; yMeHHe OIlepHpOBaTh
TIOHSTUSIMU: TOXKJeCTBO, TOXKJeCTBEHHOe
npeoOpa3oBaHue, ypaBHeHHe, HepaBeHCTBO, CHUCTeMa
ypaBHEHUI U HepaBeHCTB, PaBHOCU/ILHOCTh YPaBHEHUH,
HEpPaBeHCTB U CUCTeM; yMeHHe pelllaTb ypaBHEHUs,
HepaBeHCTBA M CHUCTeMbl C TIOMOLIbIO Pa3/IUnYHbIX
MPUEMOB; pelllaTh YpaBHeHHsl, HepaBeHCTBA U CUCTEMBI
C TIapaMeTpoM; TIPUMEeHSITb YpaBHeHUsl, HePaBeHCTBa, UX

CHUCTEMBI [JId pelleHHnda MaTeéMaTHYeCKHX 3da/4a4 M 3a/4a4




13 pa3/IMuHBIX 00/1acTell HAYKW U peaibHOM >KU3HU

YMeHure orepupoBaTth MOHATUSIMU: (YHKLIVS, YETHOCTh
(GYHKIMY, TIeEPUOAUYHOCTb (YHKIWM, OTPAHUYEHHOCThb
(GyHKI[UHM, MOHOTOHHOCTb  (YHKIMM, IKCTPEMYM
GbyHKIMY, Haubosblllee U HaWMeHbIllee 3HAUYeHHs
GyHKI[UM Ha TIPOMEXYTKe, HerpepbiBHas (GyHKI[HS,
acuMIIToThl rpaduvka GyHKUWAW, TiepBas U BToOpas
NPOM3BO/IHAs byHKIUY, reoMeTpUuecKui u
(dbu3nuecKuii CMBIC/I TIPOM3BOJHOM, TiepBoobpa3Hasi,
oripe/ieIEHHBIN WHTerpart; yMeHHe HaXO/IUTh
acuMNTOThl Tpaduka GYHKIUM; yMeHWe BBIUHC/STh
MPOM3BO/IHbIE CYMMBI, TIDOM3BE/IEHHUS, UACTHOTO U
KOMIIO3UI[MM  (DYHKUMM,  HaxoJuTh  ypaBHeHUe
KacaTe/bHOU K Tpaduky (PyHKI[MH; YMeHHe HaXOAUTb
MPOM3BO/IHbIE  3/IeMEHTapHBIX  (DYHKIMIA;  yMeHHe
WCTOMb30BaTh  TNPOU3BOJHYIO i1 MCCJIel0BaHUs
GyHKIMK, HaXOAuUTh HaWOOJbIIMEe W HaWMEeHbIINe
3HaueHUs: (QYHKLWN; CTPOUTh TpadMKU MHOTOUJIEHOB C
WCTIO/Ib30BaHMEM arrapaTa MaTeMaTUYecKoro aHasu3a;
TIPUMEHSITh TIPOM3BO/IHYIO ISt HaXO0JK/eHusl
HaWIyylllero pellieHusi B TPUK/IaJHBIX, B TOM UHCIIe
COLIMA/IbHO-9KOHOMHUECKUX U (PU3NUeCKUX 3ajiavax;
HaXOJWTh TUIOIAAW U OO0bEMBI (UTYy C TIOMOILBIO
WHTerpaja; TpPUBOAUTL TIPUMEpPhl MaTeMaTHUYeCKOro
MOJIe/IMPOBaHUsl € TOMOLIbI0 AU depeHIaabHbIX

ypaBHeHUM

YMeHue oriepupoBaTh TOHATUSIMU: TpaduK (QYHKIMH,
obOpatHasi (YHKIIMSI, KOMITO3UIMS (YHKIWH, JUHeHHast
GbyHKUMs, KBaZpaTWuHas (YHKLUs, paldOHaIbHas
GbyHKIUsA, cTemieHHass (PYHKIUS, TPUTOHOMETPUYECKUe
GbyHKIMM, OOpaTHbIE TPUTOHOMETPHUECKHe (DYHKIUH,
roKa3aTesibHast U jiorapudmMudeckass GyHKIUU; yMeHHe
CTpPOUTHL TpaUKu H3y4yeHHbIX (YHKI[UH, BBITIOTHATh
npeoOpa3oBaHusl TpadUKOB (YHKIMM, HCII0/Ib30BaTh
rpaduku Jjis U3yueHusi TMpOLIeCCOB U 3aBHCHUMOCTEH,

TIpU pellieHUH 33/lau U3 IPYTUX yueOHBIX MpeJMeTOB U




3aZlau M3 peajlbHOM JKW3HU; BbIpaXaTb (opMy/1aMu
3aBUCMMOCTM MeXJy BeJMUMHAMM; HCII0/b30BaTh
cBOMCTBA M rpaduku (QYHKUUH [/ pelLleHus
ypaBHEHMIl, HepaBeHCTB M 33lauy C [apameTpaMmy;
n306pakaTh Ha KOOPAWHATHOM IJIOCKOCTH MHOXKECTBA

pellieHui ypaBHeHU, HepaBeHCTB U UX CUCTEM

YMeHuve pellaTh TeKCTOBble 3a/jaud pasHbIX TUIIOB (B
TOM UMCJ/Ie Ha INPOLeHTHI, JOIU U YaCTH, Ha JABWKeHHe,
paboTy, CTOMMOCTb TOBapOB U yC/IyT, HaJIOTH, 3a/jauu U3
obsacTi  ympaBleHUs] JIMUHBIMM W CeMeMHBIMHU
(vHaHCamMM); COCTaBJ/SATb BbIpaXKEHWs, YypaBHEHUS,
HepaBeHCTBA M UX CHUCTeMbl [0 YC/IOBHIO 3a/lauM,
WCCe0BaTh IIOJ[yUeHHOe pelleHWe U OLleHMBaTh
NpaB/ioNoi00HOCTh pe3y/bTaToB; yMeHHe
MOJie/IMpOBaTh ~ peajibHble  CUTyalldd Ha  sA3bIKe
MaTeMaTUKH; COCTaB/ISTh BbIPA)KEHUsl, ypaBHEHUS,
HepaBeHCTBA M UX CHUCTeMbl [0 YC/IOBHIO 33/lauM,
WCCIe0BaTh MOCTPOEHHbIE MOJIe/I C WCII0J/Ib30BaHHEM

amnrapara anareOpbl, WHTEPIIPeTUPOBaTh TOTYUYeHHBIN

pe3ynbTaT

YmeHue OreprpoBaTh TIOHSTUSIMU: cpesiHee
apumeTHUeCKoe, Me/iiaHa, HauboJibIlIee v
HavMeHbIIlee 3HaueHwus, pa3max, JIACTIePCHS],

CTaHJApTHOe OTKJIOHeHHe YMC/I0BOTr0 Habopa; ymeHue
W3BJIeKaTh, WHTEPIPeTUPOBATh vHbOopMalLuio,
MpejCTaB/leHHyl0 B  TaO/uWIlaX, Ha /JUarpaMmax,
rpadyKax,  OTpaXkaloll[yl0  CBOWCTBA  peasbHbIX
TPOLIeCCOB U SIBJIEHWM; MpeJCTaB/sATh UH(OPMALUIO C
MOMOLbI0  Tabmull ¥ JuUarpaMM;  UCCIe[0BaTh
CTaTUCTUUECKHWe [lJaHHbIe, B TOM YKCJie C TIpUMeHeHHeM
rpaduueckx MeTO[IOB U  3JIEKTPOHHBIX Cpe/ICTB;
rpaduuecKd MCCIe[oBaTh COBMeCTHbIe HaOJIIOZIeHUsT C
MOMOII[BI0  AMAarpaMM pacceuBaHUsi U JIMHEMHOU

perpeccuu

YMeHue orepupoBaTh MOHATUSAMU: CJIyYalHbIM OIBIT U

c/lyyaiiHoe  coObITHe,  BEepOSITHOCTb  CJIy4yalHOTro




COOBITHS;  yMeHUe  BBIYUC/IATH  BEPOSITHOCTb  C
WCMO/b30BaHMeM TrpauyecKux MeTO/0B; MPHUMEHSThb
(GbopMy/bl  CIOXKEHHSI W YMHOXEHHS BepOsSITHOCTeM,
(dopMyny TMOJIHOM BepoATHOCTH, (Gopmysy bepHymiy,
KOMOMHaTOpHble (akTel U (QOPMYJbI; OLIEHMBATh
BEPOSITHOCTU peasibHbIX COOBITHIT; YMeHHe OrepupoBaTh
MOHATUSIMM: CJIyuyaiiHasi BeJMUYMHA, pacripeiesieHue
BEpPOSTHOCTEM, MaTeMaTUyecKoe OXKH/aHWe, JUCTIepCusi
U CTaHJApTHOe OTK/IOHeHWe CJIy4YallHOU BeJUUWHBI,
(GbyHKUMM pacripefiesieHusi U TVIOTHOCTU paBHOMEPHOTO,
M0Ka3aTeJbHOIO UM HOPMA/IbHOTO  pacrpe/ie/leHUi;
yMeHue VICII0/Ib30BaTh CBOWCTBa M3yUeHHbIX
pacripefie/ieHUil /I pellleHusl 3ajady; 3HaKOMCTBO C
MOHATUAMH:  3aKOH  OOMBIIMX — YKMCeNl,  MeTOZbI
BBIOODOUHBIX ~ WCC/IEAOBAaHWM; yMeHWe TIPUBOJWTH
TpYMephl TIPOSIBJIEHUs] 3aKOHa OonbIIMx uyucen B
MIPUPOJHBIX ¥ OOIeCTBEHHBIX SIBJIEHUSX; YMeHHe
OIepypoBaTh MOHATUSMHU: COYeTaHWe, I1epecTaHOBKa,
YUCIO COUeTaHWM, UWC/IO T1ePeCcTaHOBOK; OWHOM
HbloTOHa; ymMeHHe NpUMeHsITb KOMOWHATOPHbIe (aKThl
YW pacCyXJeHWsi [Jisg pelleHus 3a7lay; OLleHUBAThb
BEDOSITHOCTH  peajibHbIX  COOBITHH;  COCTaB/ISATh
BEPOSITHOCTHYXO ~ MoOZelb U WHTepIpeTUpOBaTh

TIOJIyYeHHBIN pe3ysbTar

YMmeHue omnepupoBaTh MOHATHSIMM: TOUKa, MpsMas,
IUIOCKOCTb, TPOCTPAaHCTBO, OTPe30K, JIy4y, BeJW4YMHA
yIJa, TJI0OCKUM YTOJ, ABYTPAaHHBINA YTO/, TPEXTPaHHBIN
yroJl, CKpelluBaroliyecsl IpsiMble, INapasle/lbHOCTb U
NeprieH/IKy/IIpHOCTb MPSMbIX M TUIOCKOCTEM, Yrom
MeXXZly TPSIMBIMH, YTOJ1 MEXXJY TNPSIMOW U IIJIOCKOCTBIO,
Yyrojll MeXJy IUIOCKOCTSIMM, PacCTOsiHMEe OT TOYKHM [0
TIJIOCKOCTH, PacCTOSIHUEe MeXXJy NPSAMbIMHU, pacCTOsSIHUe
MeXJy IUIOCKOCTSIMM; yMeHHe WCII0/Ib30BaTh IIpU
pellleHWH 33/lay H3ydeHHble (aKTbl U  TeopeMbl
TUIaHUMETPUH; YMeHHe OLeHWBaTh pa3Mepbl 00BLEKTOB

OKDY>Karolllero Mupa; CTPOUTh MaTeMaThUuecKrie MOJiesin




C TIOMOLIBKO TeOMeTPpUUYECKHX TIOHATUH U Be€J/IMYHH,

peliaTh CBA3aHHbIE C HUMU IIPAKTUYECKHE 3ad4n
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YMeHue omepypoBaTh TMOHSATUSMU: TUIOLIAlb (UTYDHI,
00béM  Gurypel, = MHOTOTDAaHHHUK,  TPaBU/IbHbIN
MHOTOTDaHHMK,  CeYeHHWe  MHOTOrpaHHMKa,  KYO,
rapasijiesieniumnesi, TpuU3Ma, MUpamMujaa, Gurypa u
MOBEPXHOCThb BpallleHus1, LIWIUH/P, KOHYC, 11ap, cdepa,
romiaAb cdepsbl, MIOL@Ab MMOBEPXHOCTA MHPaMHU/PbI,
MpU3Mbl,  KOHyca,  LWIMHApPa, 00BEM  KyOa,
MPSIMOYTOTBHOTO Triapasiesienumne/ia, TTUPaMU/IbI,
MpU3Mbl, [WIMHApPA, KOHycCa, Ilapa, pa3BépTKa
MOBEPXHOCTH,  CeueHWuss KOHyca U  IWIKH/pA,
rapasiieibHble OCM WM OCHOBaHMIO, CeueHHe Ilapa,
TUIOCKOCTh, Kacaroujasicsi cdepsl, LWIMHAPA, KOHYCa;
yMeHHe CTPOUTh CeueHWe MHOTOTpaHHMKA, W300pakaTh
MHOTOTPaHHUKH, PUTYpPbI ¥ TIOBEPXHOCTU BpaIT|eHUs], UX
CeueHWs, B TOM UHCJIe C TIOMOINBIO 3JIEKTPOHHBIX
Cpe/ICTB; yMeHUe MPUMeHSITh CBOMCTBA reOMeTpPUUeCKUX
¢duryp, camocTosiTeslbHO (DOPMYJ/IMPOBATh OTpeziesIeHUst
M3y4yaeMbiX QUTYD, BbIIBUTATh TUTIOTE3bl O CBOMCTBAX U
NpH3HAKax TeoMeTpuueckux Guryp, 000CHOBBIBaTh WX
OTIpOBepraTh WX; yMeHHe IMPOBOJUTH KlacCU(UKALIUIO
¢buryp 1o pa3TMUHBIM  TIpU3HAKaM, BBITIOJHSATh

HEO6XO,LII/IMBIE AOIIO/THUTEJ/IbHBIE TIOCTPOEHHA

11

YMeHre OmnepupoBaTh TIOHSITHUSIMU: [BWDKEHWE B
MIPOCTPAHCTBE, Tapasule/IbHbIA MePEHOC, CUMMETPUS Ha
TJIOCKOCTH u B TIPOCTPAHCTBe, TIOBOPOT,
nipeobpa3oBaHye MOzA00Us, TOZ00HBIE (PUTYPBI; YMEHHE
pacrio3HaBaTh paBHble W MOZAO0OHBIE (UTYpPBI, B TOM
yncie B TIpUpPOJe,  HUCKYCCTBE,  apXUTEKTYpe;
WCMO/Ib30BaTh ~ T€OMETPUUYECKHE  OTHOILEHUS  TIpPH
pellleHry 3a/lau; HaXxOJUTh TeOMeTpUUeCKHe BeTNYUHBI
(anuHa, yroJ, Iomiab, 00bEM) TIpY peleH|H 3a/1au U3
IPYTUX y4eOHBIX TIPeJMETOB W W3 peaslbHON >XU3HW;
yMeHHe BBIUHC/ITh TeOMeTPUUeCKre BeJIMUMHbI ([/TMHa,

yron, Toujajb, 00BEM, TUIOMA/b TIOBEPXHOCTH),




UCTOMb3ysl M3ydyeHHble (OpPMyJIbI U MeTO[bl, B TOM
YKC/Ie: TUIONIa[b TIOBEPXHOCTH TMUPAMU/IbI, TIPU3MBI,
KOHyCa, LWIMHApPA, TUiomans cdepel; 00bEM KyOa,
MIPSIMOYTOJTBHOTO Triapasiiesiernure/a, TTUpaMU/IpI,
TIPU3MBI, [WIMHZPA, KOHYyCa, Illapa; YMeHHe HaXO[AUTh

OTHOILLIeHHe 00BEMOB TIOZ00HBIX HUTYD
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YMeHue omepupoBaTh TOHSATHSIMU: TPSIMOYTOJIbHAsI
cucTeMa KOOpJWHAT, BEKTOp, KOOPJAMHATHI TOYKH,
KOOpJMHATHI BEKTOPa, CyMMa BEKTOpOB, MPOM3Be/leHue
BEKTOpa Ha YWC/IO0, pa3/ioykeHWe BeKTopa 1o 6asucy,
CKa/IsIpHOe TIpOM3Be/leHre, BEeKTODHOe IIpOou3Be/leHue,
yron MexAy BeKTOpaMH; yMeHHe HCII0/Ib30BaTh
BEKTOPDHbI U KOODAMHATHBIM MeTO[| [/s pellleHus
reoMeTpUuecKuxX 3aj@a4 M 3a/ay /JIpyrux yueOHBIX

rpeJMeTOB

13

YMeHHe BbIOMpaTh MOAXOASAIIMNA METOJ [Jis pelleHust
3aZlauy; IOHMMaHWe 3HAUMMOCTM MaTeMaTHUKU B
W3yuYeHWU TIPUPOJHBIX M OOIIeCTBEHHBIX IPOLIECCOB U
sIB/IEHUM; YMEeHUe paclio3HaBaTb MPOSIBJIEeHHE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBe, YMeHHe MPUBOJUTH IPUMepbl
MaTeMaTUUeCKUX OTKPBITUM POCCUMCKOM W MHUPOBOM

MaTeMaTh4YeCcKol HayKu




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA

EI'D 11O MATEMATUKE
Kop IIpoBepsieMbIli3/IeMeHTCOAeP)KaHUS

1 Uucna v BBIYMC/IeHUS

1.1 HarypasbHble 1 jesible ynciia. [IpusHaku 1e/IMMOCTH Lie/IbIX YKhCe)

1o ParionanbHele uncna. OOLIKHOBEHHbIE W [IeCATHUHBIE APOOW, TIPOLIEHTHI,
' OeckoHeuHbIe TIepUonUecKre Apobu

13 ApudmeTrueckuit KOpeHb HaTypa/ibHOU CTeTleHHU. HeticTBus C
' aprdMeTUUeCKUMU KOPHSIMU HaTypalbHOU CTeleHn

14 Crenenb € pesnbIM IokasareneM. CreneHb C palMOHA/JBHBIM ITOKa3aTeseM.
' CBoiicTBacTeneHu

L5 CuHyC, KOCMHYC U TaHIe€HC YMCJIOBOIO aprymeHra. ApPKCHUHYC, apKKOCHHYC,
' apKTaHreHC YHC/I0BOrO aprymeHTa

1.6 Jlorapudm umcia. [lecaTiuHble ¥ HaTypasbHbIe T0rapu@Mmbl

[HeiicTBuTenbHble uncna. ApudMeTHueckue ornepaluu C JelCTBUTE/NTbHbIMU
1.7 yrcnaMu. I[IpuGIKEHHBIEBBIUNC/IEHNS, TIPaBWIAOKPYTJIEHUs, TPUKUAKA |
OLleHKape3y/bTaTaBbIUMC/IeHUN

1.8 [Tpeo6Gpa3oBaHUEBBIPAYKEHUIMA

1.9 KowmruiekcHbleuncia
2 YpaBHeHUs1 U HepaBeHCTBa

2.1 Llesibie ¥ 1poOHO-palOHa/IbHbIe YPaBHEHHsI

2.2 WNppauyoHanbHbleypaBHEHHS

2.3 TpuroHomeTpuyeckreypaBHeHHUs

2.4 [TokazaTenbHble U norapuhMUUecKreypaBHeHUs

2.5 Lenble ¥ IpoOHO-pALIMOHA/IbHBIE HEPABEHCTBA

2.6 NppaioHanbHbleHepaBeHCTBa

2.7 [TokasaresnbHble U JorapupMuuecKkrieHepaBeHCTBa

2.8 TpuroHomeTprueckueHepaBeHCTBa

2.9 CucTembl ¥ COBOKYITHOCTH ypPaBHEHUM U HepaBeHCTB




2.1

YPHBHGHI/IH, HepaBEeHCTBA U CUCTEMEI C ITdPpaMeTpaMiU

0
2.1
) Martpuiia CUCTeMbl JIMHEWHBIX YpaBHeHUM. OripesieTuTe /b MaTPHULIbI
3 ®yHKIMU U rpaduKu
31 dyHKIWMS, Cr1ocobbl 3aanus GyHKiuKU. 'padvk GyHKiuu. B3aumMHO oOpaTHbIe
' ¢dbynkuuu. UétHble U HeuéTHble QyHKIMU. [lepuoguyeckuepyHKIMU
O6nacTb oripeie/ieHUs U MHOXKeCTBO 3HaueHWM ¢(yHKipn. Hym QyHKImm.
3 [TpoMeXXyTKM 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIUM.
' MakcuMyMbl 1 MUHUMYMBI (pyHKIMM. HaubOosblllee 1 HavMeHblllee 3HaueHHe
(yHKI[MY Ha IPOMEXKyTKe
3.3 CreneHHass (yHKI[MSI C HaTypadbHBbIM U 1ieJIbIM TIoKa3aTesieM. Eé cBolicTBa u
' rpa¢uk. CBolicTBa ¥ rpadvK KOpPHS N-0W CTeNeHU
3.4 TpuroHomeTpuueckue GyHKIMH, UX CBOUCTBA U rpadKu
3.5 [Toka3zarenbHas U noraprudmMuueckast GyHKLUM, UX CBOWCTBA U rpaduKu
36 Touku paspbiBa. AcUMOTOTEl TIpadukoB (QyHKUMH. CBoWcTBa (PYHKLMH,
' HerpepbIBHbIX Ha OTPe3Ke
3.7 [MocniemoBaTeIbHOCTH, CIIOCOOBI3aJaHUSTIOC/IEI0BATETEHOCTEH
28 Apudmernueckasi U TeoMeTpuueckas Tmiporpeccur. PopMysa  CI0XKHBIX
' TIPOL[EHTOB
4 HauasnamaTtemarrueckoroaHanusa
4.1 [TpousBogHas GyHKLuK. [IponM3BOIHBIE 3/1eMEHTapHBIX (PYHKLIMH
[TpuMeHeHre TMPOU3BOAHOM K MCC/e[0BaHUI0 (YHKI[M Ha MOHOTOHHOCTb U
4.2 KCTPEMYMBI. HaxosxaeHreHan00J1bI11ero u
HauMeHblllero3HaueHusA(Q) yHKLIMMHA0TPe3Ke
4.3 [TepBooOpa3Has. ViHTeTpan
5 MHo>KecTBa ¥ JIOTMKa
5.1 MHoOXeCTBO, onepaluu Haji MHO)KeCcTBaMHU. [IuarpamMmel Diiepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTh ¥ CTaTUCTUKA
6.1 OnrcaTenbHassCTaTUCTHKA
6.2 BeposTHOCTb
6.3 KombOuHaTopuka




7 I'eometpus
7.1 PUrypbIHaIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B MPOCTPaHCTBE
7.3 MHororpaHHUKu
7.4 Tesa 1 MOBepXHOCTUBPALLEHUS
7.5 KoopauHatel 1 BEKTOPBI




