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IIOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmMa ydeb6HOro Kypca «I'eomeTpusi» 6a30BOr0 YpOBHS /s
obyuarormuxcss 10 —11 xmaccoB pa3paboTaHa Ha ocHoBe ®ezmepanbHOTO
rocyZilapCTBeHHOT0 00pa30BaTe/IbHOTO CTaHZapTa cpe/iHero obiero obpa3oBaHus,
C yuéTOM COBpPEMEeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/IIEMBIX K
MaTeMaTHueCKOMy 00pa3oBaHHIO, W TpauLMii POCCUHCKOro 0Opa30oBaHUS.
Peanu3aiusi mporpaMmbl obecrieuriBaeT OBJiaJieHHe K/IFOUeBLIMU KOMITeTEeHI[USIMH,
COCTABJISIFOLIUMUA OCHOBY /IJI1 CaMOpa3BUTHS U HeTpepbhIBHOTO 00pa3oBaHus,
1[€JIOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeSbHOTO pa3BUTHS
JTMYHOCTH 00yYaroLuXCsl.

OE/IN N3YYEHNSA YYJEBHOI'O KYPCA

Ba)kHOoCTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpejiHero o6iIrero
obOpa3oBaHus 00yC/OB/IeHAa TPAKTUUECKOW 3HAUMMOCTBIO MeTallpe/]MEeTHBIX |
TIPeJIMETHBIX Pe3y/IbTaTOB O0y4YeHUsT TeOMETPUH B HampaBJIeHWH JTUYHOCTHOTO
pa3BUTUsl 00ydYaromuxcs, (opMupoBaHus (YHKIIMOHA/JILHOW MaTeMaThUUecKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX yUeOHBIX JUCIUTUIMH. Pa3BuTHE y 00yUaronuxcs
TIPaBWIBHBIX TIPE/[CTAaBIEHUA O CYIITHOCTH W TIPOUCXOKIAEHUU T'eOMeTPUUeCKUX
abCTpakiyi, COOTHOIEHWM peaJlbHOTO W W/Iea/IbHOrO, XapaKTepe OTPa’KeHHs
MaTeMaTU4eCKOU HayKOW SIBJIeHUM U TIPOLeCCOB peajbHOr0 MHpa, MecTe
reoMeTpUU B CUCTEMe HayK M POJIM MaTeMaTHUYeCKOro MO/Ie/TMPOBAHUS B HAyUHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAyUHOTO MHUPOBO33pEHUS
yualluxcsl, a TaKXe KaueCTB MBbIIIJIeHNs, HeoOXOAUMBIX [/ aJanTaldd B
COBpeMeHHOM 00111ecTBe.

'eomeTpust SIB/IsSIeTCA OAHWM W3 0a30BBLIX IPEJIMETOB Ha yYPOBHE CPeIHEro
obmmero o6pa3oBaHMWs, TaK KakK o0ecrieurBaeT BO3MOKHOCTb H3yUeHHs Kak
JMUCLIMTIIMH eCTeCTBeHHO-HayYHOUW HalpaB/IeHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIivieHWe, (HOpMUpyeMoe TpH H3yYeHUd OO0yuaroIuMUCs
TOHSATUMHBIX OCHOB T€OMETPUHU 1 TIOCTPOEHUH I[eTIOUKH JIOTHUECKUX YTBEPXKIeHUH
B XOZle pellleHus] reOMeTPUUeCKUX 3a/lau, yMeHHe BbIIBUTaTh U OIPOBEpraTh
TUTIOTE3bl HEINOCPEe/ICTBEHHO WCIIO/Ib3YIOTCS TPH PEIIeHUM 3a/jau eCTeCTBEHHO-
HAYYHOT'O [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHHe OpHUEeHTHPOBAThbCS B ITPOCTPAHCTBE UIPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00/acTsax feATeNbHOCTH uerioBeka. OpueHTal[ysi uesloBeKa BO BpPeMeHU U
MPOCTPAaHCTBE — HEOOXOAWMOEe YCIOBHE €ro COIMaabHOro ObiTHs, (opMma
OTPaKEHHsI OKPY>KAIOII[er0 MHpA, YC/JIOBUE YCIIEIIHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  AeMCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMH
obpazamu 00beguHSET pa3Hble BUABI yueOHOW W TPYJOBOW /IeATeThHOCTH,



ABJISIETCS OAHUM W3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTya/ibHa
3ajjaua (QopMHUpPOBaHUsI y OOYyUarol[uXCs MPOCTPAHCTBEHHOT'O MBbIILIEHUST Kak
Pa3HOBUIHOCTU 0Opa3HOTO MBIIIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
TO/IFOTOBKE K MPaKTUUeCKOM JiesiTe/TbHOCTU 110 MHOTHUM HaripaB/IeHUSIM.

Llenb ocBoeHusi TIporpaMMbl yueb6HOro Kypca «I'eomeTpusi» Ha 6a30BOM
ypoBHe o00yueHuss — o0ijeobpa3oBaresibHOe U OOIEKYIbTYpHOE Ppa3BUTHE
oOyuaroluxcs  uvepe3  obOeclieueHWe  BO3MOKHOCTU  mpuobpeTeHUs |
WCIOb30BaHUsI  CUCTEMAaTUUEeCKMX TeOMEeTPUYECKUX 3HAaHUM U [IelCTBUH,
CreliU(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELTHOTO TIPOZI0/DKeHHsi 00pa30BaHUs
T0 Crel[MabHOCTSIM, He CBSI3aHHBIM C TMPUKJIaJHbIM UCTIOIb30BaHUEM reOMeTPUH.

[TporpaMMa 10 reoMeTpyuM Ha 0a30BOM YpOBHe TpeJHa3HaueHa [/Is
00yuaroIuXxcs Cpe/iHeid ITKOJIbI, He WCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBaHusi. Takum o6pa3oM, obyuyaromiyecs Ha
6a30BOM YpOBHe JO/DKHBI OCBOUTH OOIIMe MaTeMaTUUeCKhe yYMeHHsl, CBsi3aHHbIe
CO CrerpUKON TeoMeTpUM W HeoOXOAWMbIe [Is1 JKU3HW B COBPEMEHHOM
obmmectBe. Kpome 3TOro, OHM MMEIOT BO3MOJKHOCTb W3YUUTb TeoMeTpHio Gosee
r1yboKo, ec/ii B JAajbHeiIIeM BO3HMKHET HeoOXOAUMOCTb B TeOMeTpUUYeCKUX
3HaHUSX B MPodeCCUOHa/bHOU JlesITeTbHOCTH.

MocTwkeHWe 1[elM OCBOEHUs IIPOrpaMMbI  00eCITeuMBaeTCsl  pelleHueM
COOTBETCTBYIOIIMX  3afay. [IpuOpUTeTHBIMM 3aZlauaMU  OCBOEHHs  Kypca
«["'eometpun» Ha 6a30BoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:

e (QopmupoBaHue Tpe/CTaB/ieHUs] O TeoOMeTpUU KaK 4YacTh MHUPOBOMU

Ky/JbTYPbI U OCO3HaHHeE eé B3aUMOCBSI3U C OKPY>KaoIIIUM MUPOM;

e (¢dopMUpOBaHKe TIpe/ICTaB/JeHUs] O MHOTOTPAaHHUKAaX U TejaxX BpalleHus
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZeJIsX, MO3BOJISOIINX OMMUCHIBATh
Y U3yuaThb pa3Hblie SIBJIeHUs] OKPY’Karoll[ero MUpa;

e (¢opMUpOBaHHWe YMeHMsl paclio3HaBaTh Ha uYepTeXkax, MOJensX U B
peasibHOM MHpe MHOTOTPaHHUKHU U TeJjla BpallleHuUs;

e OBJa/ieHHMe MeTO/laMU pellleHUs 3aZlau Ha TMOCTPOeHUs] Ha M300paKeHUsX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (¢dopMUpOBaHHWE yMeHHUs OIMepHUpoBaTh OCHOBHBIMM TIOHSATUSIMH O
MHOTOrPaHHUKaX U TejlaX BpallleHHsl U UX OCHOBHBIMU CBOMCTBaMU;

e OBJaJiecHWe  aJArOpUTMaMH  peIlleHHWsI  OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs ~TIDOBOAUTb  HeC/JIOXKHbIE  JlOKa3aTejbHble
paccyKJieHusi B XOZie pellleHUs CTepeoMeTpUuUeCcKMX 3ajau M 3ajjau C
TIPAaKTUYECKUM COZIepyKaHHeM;

e pa3BUTHE WHTE/IIeKTyalbHbIX ~ M TBOPYECKHWX  CIOCoOHOCTel
oOyuaroluxcs, T03HaBaTe/JIbHOM  aKTUBHOCTH,  HCC/Ie[0OBaTe/bCKUX
yMeHUH, KpUTUUHOCTH MBIIILIeHUS;



e (opMHpoOBaHUe (byHKIMOHaTBHOM rPaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMeHUe pacrio3HaBaTb [POSB/I€HUSI T[eOMeTPUYeCKUX
TIOHATHM, OOBEKTOB U 3aKOHOMEDHOCTeH B peasbHbIX >KU3HEHHBIX
CUTyal[UsIX W TIPU U3yUeHUU APYTUX y4eOHBIX TPeJIMEeTOB, TIPOSIBJIEHUS
3aBUCHMOCTeM W 3aKOHOMepHOCTel, ¢opMy/idpoBaTb WX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTpUYeCcKre MOJEN, MPUMEHSITh OCBOEHHbIN
reoMeTpUYeCcKdd arrapaTr [Jis peLleHusl IPaKTUKO-OPUEHTHUPOBAHHbBIX
3a/lay, UHTepIIpeTUPOBaTh U OL[eHUBATh I10/IyUYeHHbIe pe3yJ/ibTaThl.

OT/MunTeTbHOM 0COOEHHOCTBIO TIPOTPaMMbl SIBISIETCS] BK/IFOUEHHE B KYPC
CTepeOMeTpUM B Hauvajle ero u3yuyeHUs 3a/ay, pellaeMbIX Ha YpOBHe
WHTYUTUBHOTO TI03HAHUS, U OTpe/iesiEHHBIM 00pa3oM opraHv30BaHHast paboTa Haf,
HUMH, UTO CIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U TPOCTPAHCTBEHHOTO
MBILLIJIEHUS, CTUMYJIUPYeT MPOTeKaHUue UHTYWUTUBHBIX IPOLeCCOB, MOTUBUPYeET K
JanbHEMNIIIEMY U3YUYEHUIO TTpeMeTa.

[MpeamnoureHye OTHAETCS HATJIAJHO-KOHCTPYKTUBHOMY METOAY OOyUeHHsi, TO
eCTb TeOpeTUYeCKHWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPeJMeTHO-
TPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUTHe TIPOCTPaHCTBEHHBIX TIPEeACTAaBA€HUU Y
yyalxcsd B Kypce CTepeOMeTpud IIPOBOAUTCA 3a CYET pelleHus 3ajay Ha
co3/laHMe  TIPOCTPAaHCTBEHHBIX 00pa3oB ¥  3a7lay  Ha  OMepUpOoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zjaHue obpa3a TPOBOAUTCS C OIMOPOM Ha
HarJsiAHOCTh, a OreprupoBaHWe 00pa3oM — B YCAOBUSX OTBJIeUEHUS] OT
HarJIJHOCTU, MBICJIEHHOT'O ¥3MEHeHUs ero UCXOLHOr'0 COZeprKaHusl.

OcHoBHBIe cofiepyKaTesibHble JIMHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpaHHuku», «IIpsgmMbie U IJIOCKOCTH B IPOCTPAHCTBe», «Tea BpalleHus»,
«BeKTOphI 1 KOOp/IMHAThI B MPOCTPAaHCTBe». dopMupoBaHUe JIOTUUEeCKHUX YMEHUM
pacripefiesiseTCss He TOJIbBKO [0 COJepKaTelbHbIM JIMHUAM, HO M II0 rozjam
o0yueHuUst Ha YPOBHe Cpe/iHero 0011[ero o6pa3oBaHusl.

Copepkanvie 00Opa3oBaHUs, COOTBETCTBYIOIlee TpeAMeTHbIM pe3y/bTaTaM
ocBoeHHUs1 paboueil TporpamMMbl, pacTpefe/siéHHBIM TI0 TOAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObI OB/aJieHue TreoMeTpuUYeCKUMU
TIOHATHUAMU Y HaBblKaMU OCYLLeCTBJISJIOCH I10C/Iej0BaTe/IbHO M IIOCTYyNaTeIbHO, C
cobsiroieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/THOUA/INCh B
OO0IIyI0 CUCTEMy TeoOMeTpHUeCKHX Tpe/CTaB/eHuH 00yJaroIuxcsi, pacivpsisi U
yray06ssisi eé, o6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenuve reometpum OTBOAUTCA 2 yaca B HeZesiro B 10 kacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBe

OcCHOBHBIE  TIOHATUS  CTepeoMeTpuu. Touka, Tipsmasi, ILIOCKOCT,
npocTpaHcTBO. [loHATHe 06 akKCHMOMaTUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
aKCHOMBbI CTepeOMeTPUM U CJIe[iICTBUS U3 HUX.

BsauMHOe pacriosiokeHue TMpsAMBIX B IMPOCTPAHCTBE: IepeceKaroluecs,
rnapajuiesibHble W CKpeluBarolyecs TIpsmble. llapasiensHOCTE NOPAMBIX U
IUIOCKOCTeM B MPOCTPaHCTBE: TMapasile/lbHble TpsMble B  MNPOCTPaHCTBE;
rapasuie/ibHOCTh TPEX MpPSIMBIX; MapasiiebHOCTh TIPSIMOM U TJIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMUA CTOPOHAMH; YrOJ MeXKAy TIpAMBIMU B TPOCTPaHCTBe.
ITapannensHOCTH TJIOCKOCTEH: rapasuiesibHble IJIOCKOCTY; CBOMCTBA
napajjieflbHbIX —TIIOCKOCTel. [lpocTeiilliie MpOCTpaHCTBeHHble (UTYpbl Ha
TJIOCKOCTU: TeTpa3/p, Ky0, rnapasisiesenuries; MoCTpoeHre CeUeHuH.

[TeprieHIVKYISIPHOCTh NPSIMOUW U TVIOCKOCTU: T€PHEHUKYJ/ISPHbIE TIPSIMbIe B
TPOCTPaHCTBe, TIpsIMble T[lapa/iejibHble U [epreHJUWKYy/spHble K ILJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISAPHOCTU TMPSAMOU M IUIOCKOCTH, TeopemMa O IIpsIMOU
TeprieH/IUKY/ISIPHOM TUIOCKOCTU. YTJIbl B MPOCTPAHCTBE: Yrojl MeXAY MpsSMOU U
TJIOCKOCTBI);  ABYTPaHHbIA  yroJ, JIMHEWMHBbIM Yroa [JBYICPaHHOTO  yrJja.
IleprieHAMKY/IIp ¥ HAK/IOHHbBIE: PACCTOSIHUE OT TOYKU /10 IJIOCKOCTH, PacCTOsHUe
OT TIpSIMOM [0  TUIOCKOCTH,  TpPOeKUusi  (Qurypel Ha  IJIOCKOCTb.
[TeprieHAWKY/ISIPHOCTh ~ TIJIOCKOCTEW: TPU3HAK  TMEePHeHJUKYJSIPHOCTA  [IBYX
MJI0CKOCTel. TeopeMa 0 TPExX nepreHguKyJIspax.

MHororpaHHUKH

ITonsaTyie MHOrOrpaHHUKa, OCHOBHbIE 3/IeMeHThbl MHOTOIDaHHUKA, BBIMYK/IbIe
Y HEeBBbIIYKJ/Ible MHOTOTPaHHUKHW; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosapHas
Tpu3Ma; TpPaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HaKJIOHHAs TIPM3MbI; OOKOBasi
T10JIHas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesieniune/; U ero CBOMcCTBa. Ilupamupja: n-yronpHasg nupamujia, TpaHd U
OCHOBaHMe MUpaMu/Ibl; 60KOBas ¥ MOJTHasi IOBePXHOCTh NTMPaMU/Ibl; TpaBU/IbHAs U
yceuéHHasi mNUpamMuja. OIJeMeHTbl Tpu3Mbl M TUpamubl. IlpaBu/bHbIE
MHOTOTPaHHUKU: TTOHATHUE IPaBUJIbBHOI0O MHOIOrpaHHUKA; IpaBU/bHasg Mpu3sMa U
NpaBW/IbHAsl THMpPaMW/a; NpaBW/IbHAs TpPeyroyibHas MNUpaMUAa W TPaBUJIbHBIN
TeTpa3/ip; KyO. IlpejcraBieHrWe O TMpaBWIbHBIX MHOTOTPpaHHMKAaX: OKTa3/p,
nozekasap v ukocaszap. CeueHus NpyU3Mbl ¥ [IUPaMU/IBI.

CumMeTpusi B MPOCTPAaHCTBE: CUMMETPHS OTHOCUTEbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMeHTbl CAMMETpUU B [UpaMHUZAX, [apasulesenuriesnax,
MPaBUJIbHBIX MHOTOTPaHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: pébOpa, JuaroHaau, yrJibl
[Tnomjagsr OOKOBOM TIOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TMPSMOM TIPU3MBI,
TJIOIIAlb OCHOBaHHWM, TeopeMa O OOKOBOM IIOBEPXHOCTA TIPSIMON TMPH3MBI.
[Tnomiaae GOKOBOM TIOBEPXHOCTHM U TIOBEPXHOCTU TPABUIBHOW MUPaMU/BbI,
TeopemMa O TIUIOLIAZW yceuéHHOW mupamuabl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/Ibl, TIPU3MBIL.

[TomobHble Tema B mpocTpaHCTBe. COOTHONIEHUS MEXIY IUIOMIAAsAMU
TIOBepXHOCTeH, 00béMaMu TI0JOOHBIX TeJl.

11 KJTACC

Tena BpaleHus

LnnuHapuueckas TIOBEPXHOCTb, obpa3yrorue L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. LIUMMHAD: OCHOBaHUSA W
OoKOBasi TTOBEPXHOCTb, oOOpa3syroijas ¥ O0Cb; ILIOMaJb OOKOBOW U TIOTHOM
TIOBEPXHOCTH.

KoHnueckasi TOBepXHOCTb, 00pa3ytolliiie KOHUUeCKOW MOBEePXHOCTH, OCh U
BepIllMHAa KOHUYeCKOW MOBepXHOCTU. KoHyC: OCHOBaHMe 1 BepIlHa, 0Opa3ytolijast
U OCh, TIIOIaZlb OOKOBOM W TIOJTHOM TIOBEPXHOCTHU. Y CEUEHHBIM KOHYC:
oOpa3yroliye 1 BbICOTa; OCHOBAHHUS U OOKOBast TOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JuUaMmeTp; IUIOMIA/[b TIOBEPXHOCTU CQephl.
B3anmHoe pacriosiokeHre cdepbl U TIZIOCKOCTH; KacaTesibHasi TJIOCKOCTDb K cdepe;
T/10111a/ib Chephl.

M306paskeHue Tes Bpall[eHHsl Ha TJIOCKOCTH. Pa3BépTKa LIWIMH/pA U KOHYyCa.

KomOWHali Tesn  BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMCAaHHBIA OKOMo cdepwl; cdepa, BrUcaHHass B MHOTOTPAaHHUWK, WM TeJiO
BpallleHHsl.

[Tonsitue 06 06bémMe. OCHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTOJILHOTO Tlapasuiesieniunea U ciaeactBuss u3 Heé. OO0bEM LIMIMH[PA,
KoHyca. O6béM 111apa ¥ 1ioijazib cepoi.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOIaAsIMU
roBepxHOCTel, 00béMaMu T0/J0OHBIX TeJl.

CeueHusi 1LwiIvMHApa (Mapa/yielbHO W TIEPIIeHAUKY/ISIPHO OCU), CeueHUs
KOHyca (Tapasijie/ibHoe OCHOBAaHWIO W TIPOXOZsiliee uepe3 BepIIWHY), CEeueHUs
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BekTop Ha myiockocTH U B pocTpaHcTBe. Cri0)KeHHe U BbIUUTaHUe BEKTOPOB.
YMHOKeHHe BeKTopa Ha 4uc/io. Pa3noykeHre BeKTopa 10 TPEM HeKOMILIaHApHBIM
BeKTOpaM. [IpaBWio Tmapasjienenuriefa. PellleHde 3a7iau, CBSI3aHHBIX C
NpYMeHeHHeM TIpaBU  AeMCTBUM C BeKTopaMu. [IpsiMOyrojibHasi —CHCTeMa



KoopavHaT B mpoctpaHcTBe. KoopauHatel BekTopa. [lpocreiillive 3amaud B
KOOp/JIMHaTax. YTon Mexay Bekropamu. CKaisipHOe TpOou3Be[ieHHue BeKTOPOB.
BbluniciieHre yIrioB MeXy TIPSIMbIMU U TJIOCKOCTIMU. KoOpAMHATHO-BEKTOPHBIM
MeTO/I TP pellileHUH TeOMeTPUUeCKrX 3ajau.



IVNIAHUPYEMBIE PE3YJIBTATBI
JINHHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThbl OCBOEHHWS IIPOrpaMMbl yueOHOTO mpeaMeTa
«MareMaTtyrka» XapaKTepU3yTCS:

I'paxpaHckoe BociMTaHue:

cchOpMHPOBAHHOCTBIO TPAXKAAHCKOM TO3UI[MK 00yUaroIerocs Kak akTHBHOT'O
W OTBETCTBEHHOTO UjleHa pPOCCHHCKOTO o0OIrecTBa, Iipe/iCTaBieHUEM O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHMUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJI€HUH,
TpoLieiyP TPa)kJaHCKOro ofirectBa (BbIOOPHI, OMPOCHI YW TMp.), yMeHUeM
B3aMMO/IEICTBOBATh C COLIMA/JILHBIMA MHCTUTYTaMU B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HAaUeHUEeM.

IlaTpuoTHYecKoe BOCIIUTAHHUE:

c(hopMHUPOBaHHOCTbIO POCCUMCKON IPaXkAaHCKOW WJIEHTUUHOCTH, YBa)KEHUS K
TIPOIIJIOMY M HACTOSIII|EMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHLIM OTHOIIIEHHEeM K
JOCTH)KEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
K HWCIO/b30BaHUI0 3THUX [OCTWM)KEHUM B APYTUX HayKax, TeXHOJIOTUsiX, cdepax
9KOHOMMKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

0CO3HaHUEM Iy XOBHBIX L[eHHOCTeu POCCHUMICKOTO HapoZa;
chOpMUPOBAHHOCTBID ~ HPABCTBEHHOT'O  CO3HAHWS, STUYECKOTO TIOBeJeHwUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHEeHUeM JOCT)KEeHUN HayKU U eI Te/IbHOCThIO
yU€HOT0; 0CO3HAaHKWEeM JIMYHOT0 BK/Ia/la B IOCTPOEHKEe YCTOWMUHMBOIO OyAyIIiero.

JcTeTnyecKoe BOCIUTAaHHe:

3CTETUUECKUM OTHOIIIEHWEM K MUPY, BKJIIOuUasi 3CTETUMKY MaTeMaTUueCKuX
3aKOHOMEPHOCTEH, 00BLEKTOB, 3a/1a4, pelLleHnH, pacCyXJeHUl;
BOCITPMMMYMBOCTBIO K MaTeMaTUUeCKUM aclieKTaM Pa3/IMUHbIX BHIOB UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 YMEHUs] TIDUMEHSITb MaTeMaTUueckue 3HaHUS B
MHTepecax 3/J0pOBOro v 6e3oracHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOILIIEHUS
K CBOEMY 37I0POBBIO (3/10pOBOe MUTaHWe, COa/TaHCUPOBAHHBIM PEXUM 3aHATHN U

OT/bIXa, peryJisipHas dusnueckas aKTUBHOCTD); (u3MyecKoro
COBepILIeHCTBOBAHUSI, npu 3aHSATUSIX CMIOPTUBHO-03I0POBUTEIbHOM
JesiTeNIbHOCTBIO.

TpyAoBoOe BoCcIIUTaHHe:

TOTOBHOCTBIO K TPYy/ly, OCO3HAaHHEM I[eHHOCTU TPYZO/00us; WHTepecoM K
pa3muuHbiM  cdepaM  NpodecCUOHANbHOU  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUIOKEeHUsIMH, YMeHHeM COBepIllaTb OCO3HaHHBIA BbIOOD
Oyayieii mpodeccur W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO |
camMoobpa3oBaHUI0 Ha TMPOTSDKEHWH BCel >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
yUacCTHIO B pellleHWH TTPaKTUUYeCKUX 3aJjau MaTeMaTUueCcKoW HarpaB/leHHOCTH.

JK0J/I0rHYecKoe BOCIIUTaHue:

c(hOpMUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHUEM BJIUSHUS
COoLIMalbHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHWE TPUPOAHON U COLIMA/IbHOU
cpeibl, OCO3HaHWeM TJio0aJIbLHOTO  XapakKTepa 3KOJOTUYecKuX Mpobiiem;
OopveHTalMell Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [iisi pellieHusi 3a/jau B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHUS TIOCTYIIKOB U OLIEHKM WX
BO3MO>KHBIX TIOCTIeICTBUM [I/Is1 OKpPY>Karollel Cpefibl.

I1eHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEeHUs, COOTBETCTBYIOIIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKU U  OOIIeCTBEHHOM TIPaKTUKH, TIOHHMaHUEeM
MaTeMaTHUeCKOM HayKd Kak cdepbl UelOBeUeCKOW [esiTe/lbHOCTH, 3TarioB eé
pa3BUTUSI U 3HAUMMOCTU [l Pa3BUTHs LMBWIMU3Al[MH; OB/a/IeHUEM SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOW Ky/JbTYpOM KakK CpeJICTBOM TI03HAaHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [1esiTeIbHOCTh
WHAUBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripejmMeTHble pe3y/bTaThl OCBOEHUs TMPOTpaMMbl yueOHOTo IpeaMeTa
«MaTemaTuka» XapaKTepU3yHTCs OBJIaZileHueM YHUBepPCa/JIbHbIMU
no3sHaeamenbHbIMU  OeliCMBUSMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU 0eliCmausiMU.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneuugarom
¢opmuposaHue 6a308bIX KOZHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
MemoOo8  NO3HAHUSA  OKpyJcawowe20  Mupd;  NpPUMEHeHue  /102Uu4ecKux,
uccnedogamenbckux onepayuti, ymeHuti pabomams ¢ uHgpopmayueti).

Ba3oBble jloruyeckKue fefCTBUS:

* BBISIBJIITh U XapaKTepU30BaTh CYIlleCTBEHHbIe NTPU3HAKW MaTeMaTUYeCcKux
O00BEKTOB, TIOHSTHM, OTHOLIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBATh
orpefesieHUs]  TOHATWM; YCTaHaB/IWBaThb  CYIECTBEHHbIM TPU3HAK
K1accuurKaluy, OCHOBaHHUS [jisi 00O0OIIeHUsI W CpaBHeHHs, KpUTepUU
NIPOBO/IMMOI0 aHa/IN3a;

e BOCIPUHUMATb, (OPMy/IUpPOBaTh U  TPeoOpa3oBbIBATh  CYXKIEHUS:
yTBep/WTe/IbHbIe U OTpUlaTe/ibHble, eJWHUYHbIe, YacTHble U O0OIlue;
YCJIOBHBIE;

e BBIBJATH  MaTeMaTH4yecKue  3aKOHOMEDHOCTH,  B3auUMOCBSI3U U
MpOTHBOpeuMsi B (akTaX, [aHHBbIX, HaO/IOEHUSIX U yTBEP)KAEeHUsX;



npejjlaraTh ~ KPUTepUU  [JI1  BBISIBJIEHWs  3aKOHOMEDHOCTeM U
TIPOTUBOPEYN];

e JleflaTb BBIBOJBI C WCIOb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHY;

e TIPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUUeCKUX
yTBepKJeHul (TpsiMble U OT TIPOTUBHOI'0), BHICTPAUBaTh apryMeHTallUIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHMEpPBI; OOOCHOBBLIBATH COOCTBEHHbBIE
CY’KIIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTb Haubosiee MOAXOASIIMNA C YUETOM
CaMOCTOSITE/TLHO BbIZIe/IEHHBIX KDUTEPHEB).

Ba3oBble Ucc/iejoBaTe/IbCKHe JelCTBUS:

e HCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTebCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCHI, (PUKCUPYIOLMe TPOTUBOpeUUe, TMpo0seMy,
yCTaHaB/IWBaTh HMCKOMOe W  JaHHOe, (OpPMHPOBaTh  THUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITe/TbHO CTITAHUPOBAHHBIM 9KCTIePUMEHT,
WCC/ejoBaHUe TI0 YCTaHOBJEHWI0 O0COOeHHOCTel MaTeMaTUueCcKoro
00BeKTa, SsIB/IEHHS, TIPOIECCA, BBLIABJEHUIO 3aBUCHUMOCTeH MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosTenbHO (hopMyJIMpoBaTh 0000IeHUs U BBIBO/BI TI0 Pe3y/ibTaTaM
MIpOBeJEHHOr0 HabJIO/IeHNs, MCC/Ie[lOBaHUs, OLIeHUBaTh [JOCTOBEPHOCTh
TI0/TyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHH;

e TIIPOTHO3WPOBaTh BO3MOJKHOE pa3BUTHE IIpPoOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/I0’KEHHS O er0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pa6ota ¢ nuadopmariueii:

e BBIABJATH AedHUIUTHI WHGMOPMAI[MH, JAaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOTMPOC U /IJisl pellieHus 3a/lauu;

e BbiOMpaTh UWHGOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHbIX  THIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTUPOBaTh UH(POpPMALMIO
Pa3MUUHBIX BUIOB 1 (hOpM TIpe/[CTaBIeHUS;

e CTPYKTYPHPOBaTh MH(OPMaAIHIO, MPE/ICTAB/IATh €€ B pa3/IMUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

e OL|eHUBATh HaZlE>KHOCTh nHbopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TPOBAaHHBIM KPUTEPHSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUUXCHl.

Oommenue:



BOCIIDUHMMAaTh W (OPMYy/JUpPOBaThb CYXXJEHUSI B COOTBETCTBUM C
YCJIOBUSIMU U Lie/ISIMU 0011leHusI; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHs B YCTHBIX U MHUCbMEHHBIX TEKCTaX, [laBaTh MOSICHEHUS 0
XO[ly pellleHus1 3a/jlaui, KOMMEeHTUPOBaTh MOIyUYeHHbIN pe3y/IbTarT;

B X0/le 00CY’KZieHUs 3a/laBaTh BOIIPOCKHI M0 CYII[eCTBY 00CYK/1aeMOii TeMbI,
npo6sieMbl, pelllaeMoi 3a/jauu, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOUCK
pellieHus; COTMOCTaB/SATh CBOU CYXXIEHUSI C CYXIEHUSIMU [IPYTUX
YUaCTHUKOB JAuasnora, oOHapy>KWBaTh pa3vuve U CXOZCTBO TMO3ULU; B
KOppeKTHOU popMe (hopMy/IMpoBaTh pa3HOTaCUsi, CBOU BO3PaKeHHSsI;
Mpe/CTaB/AATh  pe3y/bTaTbl  pelleHus  3aJauyd,  SKCIIePUMEHTAa,
WCC/IeIOBAaHUs],  TIPOEKTa;  CaMOCTOSITeTbHO  BbIOMpaTh  (popmar
BBICTYTIJIEHUS C YUETOM 3a/lay Mpe3eHTalul U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHnUYecTBO:

3)

MOHMMaTh W WCIO/b30BaTb  TIPEMMYIIlECTBA  KOMaHAHOM U
WHAVBHU/IyaIbHOM pabOoThI MU pellleHrH yueOHBIX 3a/jau; MPUHUMATh I1e/Tb
COBMECTHOM [leSITeJIbHOCTH, TIJITAHUPOBAaTh OpTraHU3AIMi0 COBMECTHOMN
paboThI, pacripesiesisiTb BUbI paboT, 10roBaprBaThCs, 00CY>KJaTh ITPOLIeCC
Y pe3y/bTaT paboThl; 000011jaTh MHEHUST HECKOJIBKUX JTHO/Iel;
yuaCTBOBATh B TPYIMIOBLIX (hopMax paboThI (06Cy»KIeHHsI, 00MeH MHEHUH,
«MO3TOBble IITYpPMbI» W WHbBIE); BBITIOJIHATL CBOI YacTb pabOThI U
KOOD/IMHUPOBaTh CBOU [I€HCTBUS C [ADYTUMM WieHaMU KOMaH/bl;
OLI€EHWBAaTh KaueCTBO CBOETO BK/a/a B OOLWM TPOAYKT TIO KPUTEPHSIM,
cchopMy/IMPOBaHHBIM YUaCTHUKAMU B3aUMO/I€HCTBHS.

YHueepcanbHble  pez2yassmueHble  Oelicmgusi,  obecneuusaiom

¢hopmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaBJ/IATh I/IaH, aJITOPUTM PeIlleHus 3a/jau, BEIOUPaTh CII0CO0 perteHws
C YYETOM UMEFOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBaTh U KOPPEKTHPOBATh BapUAHThI PEIIeHU C YUETOM HOBOM
vH(opMaruu.

CaMOKOHTPO/Ib:

B/aZieTh HaBbIKaMW T[I03HaBaTelbHOW pedeKCMd Kak O0CO3HaHUS
COBepIlIaeMbIX JeHCTBUNM U MBICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BAa/leTb CrocobamMu  CaMOTIPOBEPKHM, CaMOKOHTPOJIi —TIpoljecca U
pe3yJsibTaTa pelleHus MaTeMaTU4eCcKou 3a/iauu;

Tpe/IBUZIeTb TPYJHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIPU pellleHHuu
3a/laud, BHOCUTb KODPEKTMBBHI B /[iesiTe/lbHOCTb Ha OCHOBe HOBBIX
00CTOSATeNBCTB, JaHHBIX, Hal[IeHHBIX OIIMOOK, BBISIB/IEHHBIX TPYAHOCTEM;



e OL[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I1[eli U YCJIOBUSIM, OOBSICHITH
TIPUYMHBI TOCTYDKEHUSI WU HEJOCTW)KEHUS pe3y/bTaTOB [leATeTbHOCTH,
HaXOZWTb OMMUOKY, JaBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.

INPEJMETHBIE PE3YJ/IbTATDBI

10 KITACC

OrnepupoBath MOHSATUSMU: TOUKA, MIPsiMasi, TIOCKOCTb.

[IpyMeHsITb aKCMOMBI CTEPEOMETPUM U CJIe[ICTBUS M3 HUX TPU DPelleHUU
reoMeTpuYecKrx 3a/iau.

OrneprpoBaTh NOHITUSIMU: MAPa/IIeIbBHOCTh U EPHEHAUKY/ISPHOCTD MPSMbBIX
Y TJTIOCKOCTEH.

KnaccuduimpoBate B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTEN B
TIPOCTPAHCTBReE.

OnepypoBaTh MOHATUSIMUA: [ABYTPaHHbIA YroJ, TPaHW JBYTPAHHOrO YTIJIa,
pebpo ABYrpaHHOTO yTJjia; JMHEWHBIM yTro/ ABYTPAHHOTO YIJIa; I'pajyCHas Mepa
JBYTPaHHOTO yTJa.

OrniepypoBaTh TMOHATUSIMA: MHOTOTDAHHMK, BBINYK/IbId W HEBBITYK/bIU
MHOTOTPaHHUK, 3JIeMEHTbl MHOTOIPaHHUKA, NPABU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTb OCHOBHBIE BH/Ibl MHOTOTDaHHUKOB (MHpamMufia; MpU3Ma,
MIPSIMOYTOJIbHBIH TIapasiiesienurnes, Kyo).

KrnaccuurpoBaTh ~ MHOTOTPAaHHWKH,  BbIOMpass ~ OCHOBaHHWS IS
K/JIacCu(pUKalMd (BBbINYK/Jble M HEBBINYK/ble MHOTOTDAaHHUKHW; TMPAaBU/IbHbIE
MHOTOI'DaHHUKWY; TIPSIMble Y HAK/IOHHBIE MIPU3MBbI, Tlapasliefenuresbl).

OnepupoBath MOHATUSIMU: CeKYIllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBSACHATDL TIPUHLIUIIBI ITOCTPOEHUS CEUEHHH, UCIT0/Ib3YST METO/] CJIeJIOB.

CTpouTh CeueHWs] MHOTOIPAaHHUKOB METOJOM  CJIe[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE YepPTe)KW W3 PHUCYHKOB IPOCTBIX OOBEMHBIX (DUTYD: BUJ
CBepXy, COOKY, CHHU3Y.

Pemmath 3alaui Ha HaXOXK/IeHHe reOMeTPUUeCKUX BeJTMUMH 10 obpasijamM Hiu
aIrOpUTMaM, TPUMEHSII W3BECTHbIe aHA/JIMTUUECKHWe MeTO/bl TpPU pelleHUU
CTaHAAPTHBIX MaTeMaTUueCKUX 3a/lau Ha BbIUYMC/IEHUe PAaCCTOSTHUN MeXIy IBYMs
TOUKaMHM, OT TOYKM [JO TIPsIMOM, OT TOYKHM [0 T[UJIOCKOCTH, MEeXIY
CKpel[MBaIAMUCS TTPSIMBIMHU.

Periath 3a7iauy Ha HaxOyKZeHWe TeOMeTPHUYEeCKUX BeJIMUMH 110 0OpasiiaM Wix
arOpUTMaM, TpPUMeHsIs M3BeCTHble aHaJUTUUYeCcKhe MeTOZbl TpPU pelleHUU
CTaHAAPTHBIX  MaTeMaTUUeCKMX 3aJad Ha BbIUKWC/IEHHWEe YIJIOB  MeXIy
CKpeIMBAIOIMMUCST TIPSAMBbIMHM, MeXJy TIPsSIMOM M  IJIOCKOCTBbIO, MEXIy
TJIOCKOCTSIMM, IByTPaHHBIX YTJ/IOB.



Bbrunciate 06bEMbI U TI/IOIIA/[U TTIOBEPXHOCTE MHOTOrpaHHUKOB (TIpH3Ma,
nupaMpzia) C T[pyvMeHeHHWeM (OpMyJ/; BBIYMC/IATH COOTHOLUEHUS MeXAy
TUIOILAZISIMU TIOBepXHOCTel, 00béMamu 110J00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMH: CHMMeTpPUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
IJIOCKOCTh CUMMEeTPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (DUTYPBI.

V3BnekaTb, TmpeoOpa3oBbiBaTb M UHTEPIIPETUPOBaTh MH(POPMALMI0 O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, rnpezCcTaBJIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMeHATH reomeTpuyeckue (akTbl [Ji pelleHHs CTepeoMeTpUYeCKUX
3a/,a4, MpeAroarawlux HeCKOJIBKO 1IaroB pelleHts, ec/id yCI0BUsl [IPUMeHeHUs!
3a/laHbl B IBHOM (hopMe.

[IpymeHAT,  TpOCTellllMe TIpOrpamMMHbIe  CpefCTBa W 3JIeKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PellleHnH CTepeoMeTpUYeCcKrX 3a/ad.

[TpuBoguTE TNpUMepbl MaTeMaTHUUeCKHWX 3aKOHOMEpDHOCTeM B NpUpoJe U
)KW3HH, pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB FeOMeTpPHH B UCKYCCTBe.

[IpuMeHATh TO/yYeHHble 3HAHWS Ha IIPAKTHKe: aHa/JIW3MpPOBaThb peasbHble
CUTyalluM W TPHMMEHSTb W3yueHHble TOHATUS B IMpoLlecce IIOMCKa peLleHus
MaTeMaTHueCcKd C(OpMy/JIMpOBaHHOW MpobseMbl, MOJeNrMpoBaTh peasbHble
CMTyallUM Ha sA3bIKeé TeOMeTPUH, WCC/Ie[oBaTb IIOCTPOEHHbIE MOZENU C
MCTI0/Ib30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
IIpaKTUYeCKHe 3a/lauu, CBsI3aHHble C HAaXO0XKeHNeM reOMeTPUYeCKUX BeJIMUKH.

11 K/TACC

OmnepupoBaTh TMOHATUSMU: IL[WIMHAPUUECKasi TIOBEPXHOCTb, 0Opa3yroliue
[[WIAHIPDUUECKOW  TIOBEPXHOCTW;  IIWIMHADP;  KOHWYeCKass  ITOBEPXHOCTH,
oOpa3ymoiiye KOHMUeCKOl TTOBepXHOCTH, KOHYC; cepryecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus (LIUIUHAP, KOHYC, cdepa U 11ap).

OOGBSICHITH CTIOCOOBI TTOJTyUeHUs TeJl BPaLL[eHMUsl.

KnaccuduimpoBats B3auMHOe pacriosioykeHre chepbl U MI0CKOCTHU.

OneprpoBaTh MOHATUSIMU: 111aDOBOM CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; 111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbruucisite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUUYeCKHX Tesl C IpuMeHeHreM (Hopmyi.

OnepupoBaTh TIOHSATHUSIMA: MHOTOTDAaHHMWK, BIMCAHHbIK B cdepy U
OTMHMCaHHBbIA OKOJI0 cdepbl; cdepa, BNMCAHHAsE B MHOTOTPDAaHHUK WK TeJjo
BpallieHusl.

BbIUMCISTE COOTHOIIIEHUS] MEXXIY TIOL[aAsiMU TIOBEPXHOCTeN U 0O0bEéMaMu
MOI00HBIX Te.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA WU C TIPUMEHEHHEeM ITIPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BLITIO/THATE (BBIHOCHBIE) TIJIOCKHE UePTeKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Buz cBepxy, cOOKy, CHU3Yy; CTPOUTH C€UeHHs TesT BpallleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaTh U TpeoOpa3oBbiBaTh WHGOPMALMIO O
MIPOCTPAHCTBEHHBIX MeOMeTpPUUeCKUX (pUrypax, mpe/iCTaB/JeHHYI0 Ha uepTe)kax U
PUCYHKaXx.

OrnepupoBath MOHSATHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  [IEMCTBUS  C/IOXKEHUsI BEKTOPOB, BLIUWTAHUSI BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMCI0, 0ObSICHATb, KAKUMU CBOMCTBaMU OHU 00/1a/1atoT.

[TpuMeHsIT TIpaBU/IO Tapaslienenuresa.

OrnepupoBaTh MOHATUSIMU: [1eKapPTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/Iy/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOpDJWHAaThl BEKTOpa, YIroa MEeXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJ/TMHeapHble U KOMIlJlaHapHbIe
BEKTOPBI.

HaxomuTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXy
BeKTODaMHU, CKaJiipHOe TIpOM3Be/leHHe, pacKIafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaM.

3aJjaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CUCTeMe KOOp/MHaT.

[IpumeHsITb TeoMeTpuueckue (akThl [AJi pellleHuss CTepeoMeTpUUecKuX
3a/ja4, MpeAroararwiiX HeCKOJ/IbKO 11ar0B pellieHUs], eC/id YCI0BUs MPUMeHeHUsT
3a/laHbI B IBHOU (hopMe.

PeriaTh TipocTeliliiie reoMeTpuueckre 3aJlauM Ha MpHUMeHeHWe BeKTOPHO-
KOOPAUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0OKa3aTe/JbCTBO MaTeMaTHMUeCKUX OTHOIIeHUM U
HaxXoX/leHre TeoMeTpUUeCKHX BeJIMUrH 1o o6pasiiaM Wiv aaroputMam, IpUMeHsis
W3BeCTHbIe MeTO/IbI TIPU pellleHuH CTaHAApTHBIX MaTeMaTUueCKUX 3a/iau.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIE  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [P PellieHWH CTepeoMeTPUUYeCcKUX 3aad.

[TpuBogUTL TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEePHOCTeill B TpUpojie U
»KWU3HU, pacrio3HaBaTh MPOsSiB/ieHHe 3aKOHOB I'eOMeTpHH B UCKYCCTBe.

[IpuMeHsITh TIONyYeHHble 3HaHUSI Ha TIPAKTHKe: aHa/JM3UPOBAThb peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIpollecce TIOMCKA pelleHus
MaTemMaThueckKd CGOpMyJMPOBaHHON MpobJemMbl, MO/|e/IMpOBaTh peasibHbIe
CUTyalluM Ha s3blKe TeOMeTpUH, WUCC/Ie[oBaTh IIOCTPOEHHbIE MOJeU C
HCTI0/Th30BaHHEM TeOMeTPHUUeCKUX TTOHITUM U TeOopeM, arinapaTa aareOphl; peliaTh
TpaKTUYeCKHe 3a/lauk, CBsI3aHHbIe C HAX0XKJeHUEeM TeOMeTPUUeCKUX BeJTUUKH.



TEMATHUYECKOE IVTAHUPOBAHUE

10 K/TACC
KomuecTBO yacoB JJ/IeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/e/ioB U TeM (udpossbie)
KouTtposibHablie | IIpakTnuyeckue
n/n NporpamMMsbI Bcero o0Opa3oBaTe/bHbIe
padoTsI padoThI
pecypchl
1 BBeneHue B cTepeoMeTpUIO 7 Bubmiorexa LIOK
A p p https://m.edsoo.ru/1c209e37
7 IIpsiMble U IJIOCKOCTY B IIPOCTPAHCTBe. 13 1 Bbubmoteka IIOK
[TapaniensHOCTE NPSIMBIX U TIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TeprieHAUKY/IAPHOCTD MPSAMBIX U 1 bubmmoreka IIOK
[JIOCKOCTeH https://m.edsoo.ru/1c209e37
4 Yrasl me IIPSAMBIMU U IIJIOCKOCTSIMU 9 1 Bubmioreka LIOK
Ay TP https://m.edsoo.ru/1c209e37
5 MHOTOrpaHHUKH 13 1 Bubmmorexa TIOK
https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHHUKOB 11 1 Bubmaorexa OK
https://m.edsoo.ru/1c209e37
7 IToBTOpPEHUE: CeueHUSs, PACCTOSHUS U VIJIbI 4 1 Bubmmorexa [IOK
p ) » P y https://m.edsoo.ru/1¢c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3je/ioB U TeM (uucdpossbie)
Ne ni/m KoHTpo/ibHBI IIpakTHyeckue
NporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
bubmioreka LIOK
1 Tena spaterms 11 https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 7 1 Bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
bubmoreka [IOK
B 1 1
3 €KTOPbI U KOOP/IMHATHI B IPOCTPAHCTBe 0 hitps://m.edsoo.n/1c209e37
4 [ToBTOpEHUE, 0600ITIEHNE, 6 1 bubmoreka LIOK
CcUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/1c209e37
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOW OBFPA30BATEJ/IbHOU ITPOT'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3y/IbTaTbl 0CBOEHHs 0CHOBHOMU
fipoBepremor o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJHero 001ero 06pa3oBaHusi
0 pe3yJbTarTa
7 I'eomeTpust
7.1 OmnepupoBaTh MOHATUSIMU: TOUKA, MpsiMasi, TIIOCKOCTh
7 [TprvMeHsSITb aKCHOMBI CTePeOMEeTPUU U CJIeICTBUSL M3 HUX TIPY pelleHrr
) reoMeTpUUeCKUX 3aJau
713 OnepupoBaTh TNOHATUSIMU: TapasyleIbHOCTh M TepIeHAUKYISIPHOCTh
) MPSIMBIX U TIJIOCKOCTeN
74 KnaccuduippoBats B3auMHOE pacIioyIO’KeHHe TIPSMBIX U TUIOCKOCTed B
' MPOCTPaHCTBe
OmnepupoBaTh MOHATUSIMU: [IBYTPAHHBINA yToJI, TPaHU ABYTPAaHHOTO YTJIa,
7.5 pebpo ABYrpaHHOTO yTJIa, TMHeHHBIN yro/l ABYTPaHHOTO YIJIa, TpajlyCHast
Mepa /IByTPaHHOTO yTJjia
76 OneprpoBaTh TMOHSATHUSIMU: MHOTOTPAHHMK, BBIMYK/IbIA U HEBBITTYKIIbIH
) MHOTOTPaHHUK, 3/IeMeHTbl MHOTOTDAHHUKA, NMPaBU/IbHBI MHOTOTPAHHUK
77 Pacrnio3HaBaTh OCHOBHbIE BH/IbI MHOTOTDAaHHUKOB (MHMpaMuZa, MpU3Ma,
NIPSIMOYTOJTbHBIN Napasiiesienure], Ky6)
KnaccuduipoBath  MHOTOTDaHHMKM, BbIOMpasi  OCHOBaHWS  [iIs
78 knaccuukauuu  (BBIMYK/Ible U HEBBINYK/Ible  MHOTOrPaHHMKH,
) MpaBW/IbHbIE MHOTOTDAHHUKH, TIpsIMble U  HAKJIOHHbIe  TIPU3MBI,
rapasuiesienure/bl)
79 OmnepupoBaTtb TIOHSATHUSIMHU: cekylast TIJIOCKOCT, ceueHue
' MHOT'OTPaHHHUKOB
710 OOBSICHATL ~ MPUHLMITBI  TIOCTPOEHUSI  CEeUYeHWH  MHOTOIDaHHUKOB,
' UCIIO/IB3YS] METOJL, CJIe/I0B
CTpouTb CeueHUs] MHOTOTPAaHHHWKOB MeTO/IOM CJie/lOB, BBITIO/HATh
7.11 (BBIHOCHBIE) TIUTOCKHE UEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
B/, CBEpPXY, COOKY, CHU3Y
Periath 3a/lau Ha HaXOXK/JeHWe TeoOMeTpUUYeCcKUX BeJIMUMH 10 obpasiam
WIA alropuT™MaM, TpPUMeHsisi U3BeCTHble aHaJIUTHUecKhe MeTOZbl TPy
7.12 pellleHMd CTaHAAPTHbIX MareMaTU4YeCKMX 3a/ad Ha BBbIYMC/IeHUe
PaCCTOSIHUN MeXXAy ABYMSI TOUKaMHU, OT TOUKH IO TIPSIMOM, OT TOUKH /10
TJIOCKOCTH, MEX/y CKPelL[MBaroIIUMUCS MPSIMbIMU
7.13 Periath 3a/1lauM Ha HaXOXK/jeHHEe reoOMeTPUUeCKUX BeIMUWH 1Mo oOpasijam

WM dJITOPUTMaM, TIpDUMEHAA W3BECTHLIE dHAJIMTHUYECKKWE METObI TIpU




pellleHry CTaHZAPTHBIX MaTeMaTHUUeCKHUX 3aJay Ha BbIUMC/IEHHe YIJIOB
MeX/ly CKpelMBaIIIMMHUCS MPSIMbIMUA, MeXAY TPSIMOW U IJIOCKOCTHIO,
MeXX/ly TJIOCKOCTSIMU, JBYTPaHHBIX yTJIOB

Bbruncsiate 00BbEMBI U TJIOLIQM  TIOBEPXHOCTEH MHOTOTPaHHHKOB
(mpu3sma, nMMpaMuKza) C IpUMeHeHreM (OPMYJI, BEIUMC/IATE COOTHOLLIEHUST

714 MeXIy T/I0LLAIMU TIOBEPXHOCTEH, o0BEMaMH 110/J00HBIX
MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUSAMMU: CUMMETPUSI B TIPOCTPAHCTBE, L|€HTP, OCb M
' TJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (UTYPbI
V3BnekaTh, TipeoOpa30oBbIBaTH W WHTEPIPETHPOBATH HH(OPMAIUIO O
7.16 TPOCTPAHCTBEHHBIX T'€OMeTPUUeCKUx (QUrypax, MpeAcTaB/leHHYH0 Ha
yepTeXkax U pUCyHKax
[TpuMeHATb reoMeTpuueckue (akThl /AJis1 pelLleHUs] CTepeoMeTpUUeCKUX
7.17 3a/ia4, IpezIio/ararolliiX HeCKO/bKO IIaroB pelleHus, eC/d YC/I0BUS
TipUMeHeHus 3a/laHbl B SIBHOU (hopme
718 [IpuMeHATb NpOCTelllIMe TIIpOrpaMMHbIE CpeACTBAa U 3J€KTPOHHO-
' KOMMYHMKAIJMOHHbIE CUCTEMbI TIPU pellleHnH CTepeoMeTpUYeCcKrX 3a/jau
719 [IpyBOAUTL MpHMepbl MaTeMaTUUeCKUX 3aKOHOMEpPHOCTeW B MpUpoje U
' JKW3HH, paclio3HaBaTh MPOsIB/IeHUe 3aKOHOB TeOMeTPUH B UCKYCCTBE
[IpuMeHsATb NOoyueHHbIe 3HAHUS Ha TIPAaKTHKE: aHa/IM3UPOBaTh peasbHbIe
CUTyallUM U TIPUMEHSITb H3YyueHHble TOHATUS B TMpOLecce TMOouCKa
pelleHust MaTeMaThuueCcKu cchopMy/IMpOBaHHOM npo0JiIeMbI,
7.20 MO/Ie/IMPOBaTh peasibHble CUTYAllUM Ha sI3blKe TeOMeTpPUM, UCC/ie[J0BaTh
TOCTPOEHHbIE MO/ C MCIO0JIb30BaHWEM TeOMeTpPUUeCKUX TOHSTHM U
TeopeM, arrapara aareOphbl, peliaTh MPaKTUUECKHe 3a7lauM, CBSI3aHHbBIE C
Hax0’K/|eHWeM reOMeTPpUUYeCKUX BeJTMUUH
11 KV/TACC
Kop .
IIpoBepsiemble NpeAMeTHbIE pe3y/1bTaThbl 0CBOEHUS] 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHero o01ero o0pa3oBaHus
pe3yjbTaTa
6 I'eometpust
OnepupoBaTh TMOHATUSIMM: LIWIMHIPUYECKas TOBEPXHOCTb, 0Opa3yloliue
6.1 LATUHAPUUECKOW TIOBePXHOCTH, LWIMHAD, KOHWYeCKass I1OBEePXHOCTb,
obpa3yoiiie KOHUUeCKo TTIOBepXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTh
6.2 Pacnio3HaBaTh Tena BpailjeHUs (JUIMH/D, KOHYC, cepa U 11ap)
6.3 OOBsICHATL CTIOCOOBI TIOSTYUeHHUsT TeJl BpallieHust
6.4 KrnaccuguimpoBaTh B3aMHOE pacriosioykeHue cepbl U MJI0CKOCTH
6.5 OnepupoBaTh MOHATHUSMMU: 111aPOBOM CETMEHT, OCHOBaHME CerMeHTa, BbICOTa

CerMeHTa, MHPOBOﬁ CHOﬁ, OCHOBdHME IIapOBOro Cji0d, BbICOTd HIdPOBOTI'O




CJ104, mapOBOﬁ CEeKTOp

6.6

Beuncnsate  00bEMBI M TUIOLIAAW  TIOBEPXHOCTeW Tesl  BpalleHwHs,
reoMeTpUUeCcKuX TeJl C IpUMeHeHreM (GopMyJt

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCaHHbIM B cdepy U
OTMCaHHBIM OKO/Mo cdepbl, cdepa, BNUCAHHAs B MHOTOIPaHHUK WIH Tes0
BpalL|eHNs

6.8

BBIUMC/ISITE COOTHOIIEHHST MEXAY TIIOIIa/IAMU TTOBEPXHOCTeH W 00bEMaMu
MO00HBIX TeJ

6.9

M306pakaTh u3yuaemble (DUIYpbl OT DYKH U C TIPUMEHeHHeM TMPOCThIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IJIOCKME YepTeXXU M3 PUCYHKOB IIPOCTBIX
00BbEMHBIX (Uryp: BUZ CBepXy, COOKY, CHH3y; CTPOWUTH CEUEHHs Tes
BpallleHusI

6.11

M3BnekaTh, WHTEPIIPETHPOBaTh W TMpeoOpa3oBbIBaTh HH(OpPMALMIO O
MPOCTPAaHCTBEHHBIX TeOMeTpUYecKUX (urypax, IMpe/CTaB/leHHY0 Ha
yepTeXkax ¥ pUCyHKax

6.12

[TpumeHsTh reoMeTpuyeckue (akThbl [/ PelleHHs] CTepeoMeTpHUYeCcKUX
3a/ja4, TpPeJIIo/aralliiX HeCKOJbKO IIaroB pelleHHs, eCId YCJIOBUS
TIpYMeHeHUs 3a/jaHbl B IBHOU opme

6.13

OneprpoBaTh MOHITUEM: BEKTOP B IIPOCTPAaHCTBE

6.14

BBIMOMHATL JEMCTBUSI CI0XKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO)KEHHSI BEKTOpPA Ha UMCJIO, OOBACHSATh, KaKMMU CBOHWCTBAMM OHU
obagaroT

6.15

HpI/IMEHHTB IMMpaBUWJIO ITapaJuie/jernuriesid rIpyu CJI0>KeHHHU BEKTOPOB

6.16

OmnepupoBaTh TMOHATUSMH: [eKapTOBbI KOOPAWHATHl B TPOCTPAHCTBeE,
BEKTOpP, MO/ly/Ib BEKTOPA, PaBE€HCTBO BEKTOPOB, KOOP/AWHATBI BEKTOPA,
yrol MeXAy BeKTOpaMH, CKalspHOoe TIpOM3BeJleHHe  BEeKTOPOB,
KOJJTWHeapHble U KOMITJIaHapHbIE BEKTOPbI

6.17

Haxogute cymMMy BeKTOpOB M IIpOM3BeJleHUMe BeKTOpa Ha YMCJIO, YroJj
MeX/ly BeKTOpaMH, CKa/sIpHOe MpPOU3BeJeHHe, pacK/a/blBaTb BEKTOP I10
[ByM HeKOJUIMHeapHbIM BeKTOpaM

6.18

3aZiaBaTh MJIOCKOCTh YPaBHEHUEM B [IeKapTOBOM CHCTeMe KOOp/HHAT

6.19

Pemathb npocrelinive reoMeTpuueckre 3a/lauyd Ha TIpUMeHeHHe BeKTOPHO-
KOOpPAMHATHOIO MeTo/a

6.20

Pemarsb 3da/lda4d Ha [A0Kad3dTe/IbCTBO MdATeMdTHUUECKHX OTHOILIEHUH U
HaXO0XXIeHrne reoMeTpruiyeCKrux Be/JIMUYHUH I10 06pa31_1aM W/ dJIrOPpUTMam,
MMpUMEHSAA HN3BeCTHbIE MeTO/bI pH pemeHnmn CTaHAdPTHBIX
MdTeéMaTH4YeCKHX 3aa4

6.21

[IpuMeHATH TpOCTeMIlIMe TpOrpaMMHble CpeACTBA M 3JeKTPOHHO-
KOMMYHUKALJMOHHbIE CHCTEMbI IIPU pellleHnH CTepeoMeTpUYeCcKuX 3a/au

6.22

[IpyBOAUTE MpHUMeEpPbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTeM B MpUpOJe U




JKU3HH, PACIIO3HaBAaTh IIPOsB/IEHHE 3dKOHOB IreOMEeTPUU B HCKYCCTBE

6.23

HpI/IMEHHTL IMMoJiy4yeHHbIe 3HaHUA Ha IMPAKTHKe: aHA/IM3WMPOBATH ped/IbHbIe
CUTyallM1 U TIPUMEHATh W3yUeHHbIe MOHATHA B IIpOoLieCCe MOKCKa pelleHuda
MaTeMaTH4eCKH CCl)OpMyanOB&HHOﬁ HpO6JIeMLI, MO/Je/IMPOBATh pe€a/IbHbIE
CUTydlIMHM Ha f3bIKE T€eOMEeTpUH, HCCIeNO0BATH TMOCTPOEHHbLIE MOOE/INU C
HCII0J/Ib30BdAHHUEM I'eOMETPHUUECKUX TTIOHATUN U TeopeM, arirapara a]IFE6pBI,
pemiaTb MpakTUUueCKue 3a4/1a4u, CBsA3dHHbIE C HaXoXXaeHnem
reoMeTpuiYeCkKux BeJIMYHUH




ITPOBEPSAEMBIE 3J/IEMEHTBI COAEP KAHUA

10 KJIACC

Ko

IIpoBepsieMbIH 3/IeMeHT CO/iepP)KaHUA

I'eomeTpus

7.1

OCHOBHbIE TIOHSITUSI CTepeoMeTpud. Toduka, TipsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[ToHsATHE 06 aKCHOMATHUECKOM ITOCTPOEHUHM CTEPEOMETPHH: aKCUOMbI CTEPEOMETPUU U
C/Ie/ICTBUS U3 HUX

7.2

B3anMHOe pacniosio>keHHe MpsSIMBIX B POCTPAHCTBE: TepeceKarolyecs, rnapasuie/ibHble
M CcKpemmBawolyecs rnpsMble. [lapamienibHOCTP MOPSIMBIX UM [UIOCKOCTEHM B
MPOCTPaHCTBe: TMapasule/ibHble TMpsMble B TPOCTPAHCTBE, [apasuieJIbHOCTh TPEX
MpsIMBbIX, Mapa/uleJIbHOCTh TMPSIMOM W TUIOCKOCTU. YIUVIbl C COHarpaB/le€HHbIMU
CTOpPOHaMH, YroJ MeXAy TpsIMbIMM B mpocTpaHcTBe. [lapanie/ibHOCTb MIOCKOCTEN:
rapasiie/ibHble  TUVIOCKOCTH, CBOMCTBA TNapasule/bHbIX IUIOoCcKOcTel. [Ipocrerimme
MPOCTPAaHCTBEHHbIE (UIYpPbl HA TIUJIOCKOCTH: TeTpasyJp, Ky0, Tmapasenenures,
MOCTPOeHHEe CeueHun

7.3

[lepnieBVKy/IIPHOCTb TIPAMOM W IUIOCKOCTH: IepHeHAUKYJ/ISIDHblEe IIpsMble B
NIPOCTPAHCTBe, NpsMbIe Mapajle/lbHble U NepreHUKY/IsIpHble K IJIOCKOCTH, NPU3HAaK
NepreHUKY/IIPHOCTA TNIPSIMOM M IJIOCKOCTH, TeopeMa O INpPSIMOW IepIIeHUKYJISPHOU
TJIOCKOCTHU. YTJ/Ibl B IPOCTPAHCTBE: YTOJ MeXAY MPSIMOM U TIJIOCKOCTBIO, ABYTPaHHBIN
yroJ1, IMHEeHMHBIM yro/ ABYTrpaHHoro yria. [lepneHjuKynsap U Hak/JIOHHbIe: PaCCTOSTHUE
OT TOYKHU /IO TJIOCKOCTH, PaCCTOSTHUE OT MPSIMOM /10 TIJIOCKOCTH, MpoeKLus (pUrypsl Ha
MIJIOCKOCTh. [leprieHUKy/IIPHOCTD TMJIOCKOCTEeM: NMPU3HAK MNMepreHUKYISIpPHOCTA [IBYX
riockocTell. TeopeMa o0 Tpéx neprieHAUKYJ/IsIpax

7.4

[lonsTe MHOrOrpaHHMKa, OCHOBHBIE 3JIeMEHTbl MHOIOTDaHHMKA, BBINYK/Ible U
HeBBINYK/Ible MHOIOTPaHHMKM, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npy3Ma, I'PaHW U OCHOBAHUSI TIPU3MBI, TIpsiMas M HaKJIOHHas TIPU3MbI, OOKOBasi |
T0JIHasl TIOBepXHOCTh NpU3Mel. [lapasienenunes, NpssMOYTOJ/IbHBIN Mapasiesenures, u
ero cBouctBa. [Iupamuza: n-yrosbHas Nvpamuzia, TpaHd UM OCHOBaHMe IUMPaMU[bI,
O6oKOBasi M T0JIHAsi TIOBEPXHOCTb MHUpaMU/bl, MpaBUIbHAasg U yCeuéHHas MupaMuja.
OneMeHTbl mNpy3Mbl UM nUpaMugbl. [lpaBu/ibHBIE MHOIOTDaHHUKM: TIOHSTHE
MPaBWIbHOTO MHOTOTpaHHUWKA, TIpaBWIbHAasl TMpu3Ma W TMpaBW/bHAas IMPaMU/a,
TipaBWIbHAsE TPEYTro/ibHas NMUpamMK/ia U TIPaBWIBHBIA TeTpasap, Kyb. IIpeacraBieHue o
MpPaBWIbHBIX MHOTOIPaHHUKAaX: OKTa3/p, J0ZeKas p U ukocasapyrve CeueHus: IPU3MBI
Y MIUPaMU/Ibl

7.5

CI/IMMETpI/IH B TIPOCTPAHCTBE: CUMMETPUA OTHOCHUTE/IbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIeEMEHTBI CUMMETPUU B nmipaMnax, Mnapasuienenvriefax, MPpaBHU/IBHBIX
MHOIr'OrpaHHUKax

7.6

BeluniciieHue 371eMEHTOB MHOTOTPAaHHUKOB: péOpa, [uaroHamy, yriel Ilnomazb
OOKOBOI MMOBEPXHOCTH Y TIOJTHOW MTOBEPXHOCTH TPSIMOM MPU3MBI, TJI0IIaZb OCHOBAHUM,




TeopeMa 0 OOKOBOW MMOBEPXHOCTHU TIPSMOM TIpU3MbI. I1io1iab 60KOBOYM TTOBEPXHOCTH U
TIOBEDXHOCTH TIPAaBU/ILHOW TMHPaMH/Ibl, TeOpeMa O TUIOMIaM YCEUEHHOW TMPaMU/BbI.
[MousTHe 06 06BéMe. OOBEM MUPaMU/IbI, PU3MbI

7.7

[Tomo6HBIe Tesa B mipocTpaHcTBe. COOTHOIIEHUSI MEXKAY TUIOLA/SIMUA TIOBEPXHOCTEH,
00bEMaMU MOI0OHBIX Tesl

11 K/IACC

Kop

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

6

['eomeTpus

6.1

[IunuHApUUecKasi MOBEPXHOCTh, 00pa3yrolye [UIMHAPHUUECKOW MTOBEPXHOCTH, OCh
LWIMHAPHUYECKON TMOBEPXHOCTU. LIMIMHAP: OCHOBaHWS U OOKOBasi MOBEPXHOCTb,
obpa3ytoiiast ¥ 0Ch, TI/IOIaIb O0KOBO U IMOTHOM MTOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yroliye KOHUUeCKOH MOBEPXHOCTH, OCh U BepIIMHA
KOHUYeCKOW ToBepxHOCTH. KOHyC: OCHOBaHMe W BeplMHa, oOpasyoujasi U 0Ch,
rionjaib OOKOBOW U TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyloiiye u
BbICOTA, OCHOBaHUsI U OOKOBast TOBEPXHOCTh

6.3

Cdepa u 1miap: 1leHTp, pajiiycC, AUaMeTp, TIIOIIa/lb TOBepXHOCTH chephl. B3arMHoe
pacriosio)keHue cepbl M MJIOCKOCTH, KacaTe/lbHasi MJIOCKOCTb K cdepe, IIOLIa/b

cdepsl

6.4

M306paskeHue Tesl BpallleHWs Ha TJIOCKOCTH. Pa3BépTKa [UIMH/IPA U KOHYyCa

6.5

KoM0OuHary Tes BpalleHWss ¥ MHOTOTPAHHWKOB. MHOTOTpaHHUK, OIHCAHHBIMI
0KO0J10 ceprl, cepa, BMCaHHAasi B MHOTOT'PaHHUK, WX TeJI0 Bpall|eHUs

6.6

[TonsiTie 06 06BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapasijie/ienurea u caeqcTBus u3 Heé. OOBEM IUIMHApPA, KOHYCA.
OOBEM 111apa ¥ IIoIIA/b Chepbl

6.7

[TogoOHble Tena B mpoctpaHcTBe.  COOTHOIIEHUS MeXy — IUIOL[A/sSMU
MOBEPXHOCTel, 00bEMaMHU TTOA00OHBIX Tes

6.8

Ceuenusi LMIMHApaA (Tapa/ule/lbHO W TEPHeHJUKY/ISIPHO OCH), CeUeHUs KOHyca
(mapasiesTlbHOe OCHOBAHHIO U MPOXO/ISAIIIee uepe3 BepIlrHY), CeUeHus 11apa

6.9

BekTop Ha 1uiocKocTM M B mpocTpaHcTBe. Cjio)keHWe W BbIUMTaHHWE BEKTOPOB.
YMHO)XeHHe BeKTopa Ha 4uc/o. Pasfo)keHue BeKTopa Mo TPEM HeKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapasuienenunesa. PerleHue 3ajjau, CBs3aHHBIX C
rpYMeHeHreM TpaBuJl [ieliCTBUI C BeKTOpaMU

6.10

[IpsimoyrosnbHasi cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauvHatel BekToOpa.
[Ipocreiiiivie 3afaud B KOOpAMHATaxXx. YToa MexJy BekTtopamu. CkaisgpHoe
Mpou3Be/ileHre BeKTOPOB. BrluncieHue yrioB MeXAy NpPSIMbIMU U TJIOCKOCTSIMU.
KoopirHaTHO-BEKTOPHBIN METO/| TIPU pelleHNY TeOMeTPUUYEeCKUX 3a/jau




IIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop ITpoBepsieMble TPeOOBaHUSA K NIPeJMETHHIM pPe3y/IbTaTaM 0CBOeHHS
NPOBEPSIEMOro | OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI CPeJJHEro 001ero
TpedoBaHUs oOpa3oBaHus

BnageHve metozamu [10Ka3aTesbCTB, airOpPMTMaMH pellleHusl 3a/ay;
ymeHue (OpMyIUpOBaThb W OINEpPUPOBaTh TMOHSTUSIMU: OIpejeseHue,
aKcMoma, TeopeMma, C/e/CTBHe, CBOMCTBO, TpPHU3HAK, [J0Ka3aTelbCTBO,
pPaBHOCUJTbHBIE (DOPMYTMPOBKU; MPUMEHSITh UX; yMeHue (hOpMy/IUpOBaTh
obpaTHOe U TIPOTHBOIIOJIOKHOE YTBEep)K/eHHe, NMPUBOAUTb MPUMEPhl U
KOHTPIIPUMEDbI, HCI0/Ib30BaTb METOJ| MaTeMaTUyecKoW WHAYKLIUY;
TPOBOAUTh JlOKa3aTejibHble pacCy)kJeHus TPy pelleHuu 3ajady,
1 OLIeHWBAThb  JIOTUYECKYI0  TPaBUBHOCTb  PACCyXK[eHUM;  yMeHHe
OMepupoOBaTh MOHATHSMHU: MHOXXeCTBO, NOJMHOXXeCTBO, OIepaluy Haf,
MHOXeCTBaM¥; yMeHHe HUCIIO/Ib30BaTb TeOPeTHKO-MHOKeCTBeHHbIN
anmnapar /sl ONIMCaHUs peasbHbIX MPOLIeCCOB U SIBJIEHWU U MPY pellleHun
3a7a4, B TOM UHCJIe U3 [PYyruX Yy4yeOHbIX IIpeJMeTOB; yMeHUe
OrepvpoBaTh MOHATUSAMU: rpad, CBsi3HbIN rpad, JepeBo, LMK/, rpad Ha
MJIOCKOCTH; yMeHHWe 3a7laBaTh U OINHWChbIBaTh rpadbl pa3IvYHbIMU
Croco6amMu; MCT0Ib30BaTh rpadbl TIPU pelleHnH 3a/1au

2 YMeHue OMepupoBaTh TMOHATUSMHU: HaTypaJbHOE UKC/IO, I[eJI0e UHUCIIO,
CTereHb C I1eJIbIM TI0Ka3aTesieM, KOPeHb HaTypaJibHOW CTeIeHH, CTereHb
C PpalMOHANbHLIM  TIOKa3aTejeM, CTeleHb C  JeHCTBUTE/bHBIM
rokasaresieM, Jjorapu¢m uucia, CUHYC, KOCMHYC U  TaHTeHC
MPOU3BO/ILHOTO YMCJ/Ia, OCTaTOK I0 MO/YJIF0, paljOHANbHOe YHCIIO,
vppalMoHa/ibHOe  YKMC/I0,  MHOXECTBAa  HATypa/lbHBIX,  LE/bIX,
pallMOHA/IbHBIX, JeMCTBUTE/NbHBIX UHCEJ; YMEHHEe HCII0/Ib30BaTh
NIPU3HAKU [IeTUMOCTH, HaMMEHBIIWK OOIWK Je/UTeNb ¥ HaUMeHbIlee
o011jee KpaTHOe, a/rOpuT™M EBK/H/Ia TIpK pellieHrH 3a/iay; 3HaKOMCTBO C
Pa3IMUHbIMM  TO3UI[UOHHBIMH  CHUCTEMaMM  CUMC/IEHHs;  YMeHHe
BBIMOJ/IHATh BBIUMC/IEHWE 3HAUE€HWM W Tpeo0pa30BaHUs BLIPAKEHUM CO
CTereHsIMU M JiorapudMamH, TpeoOpa3oBaHusi APOOHO-pAI[MOHATBHBIX
BBIDAKEHUH; YMEeHUEe OIepHUpOBATh TOHSATHSMH: TIOC/IeI0BATELHOCTD,
apudmMeTHUecKast TIPOrpeccus, reoMeTpuyecKast TIPOrpeccus,
OeckoHeuHO yObIBaOIas TreoMeTpyUueckasi TIPOTPeCcCHsl; yYMeHHe
3a/laBaTh M0C/Ie/]0BAaTEIBHOCTH, B TOM UKCJ/Ie C TIOMOIIbIO PEKYPPEHTHBIX
(dopMysi; yMeHHe OIepUpOBaTh TOHATHUSAMU: KOMIUIEKCHOE UHCIIO,
COTIPSDKEHHBIE KOMIT/IEKCHBIE UKMC/Ia, MOJY/Ib U apI'yMEHT KOMIT/IEKCHOT'O

yncsia, GopMa 3amyMcyd  KOMIUIEKCHBIX — uucen  (FeoMeTpuueckas,




TPUrOHOMeTpUUecKass U  anrebpavueckas); yYMeTb TPOU3BOJAUTH
apudMeTHUeCKUe [eMCTBUS C KOMIUJIEKCHBIMM YMC/IaMU; TPUBOJUTH
MpYMepbl  UCMO0JIb30BaHUSI ~ KOMIUIEKCHBIX — YMCesl;  OlepupoBaTh
MOHATUSIMUA: MaTpuua 2x2 W 3X3, onpeje/ivre/ib MaTpULIbI,
reoMeTpUYEeCKUI CMbIC/ OTIpe/|eTUTeIst

YMeHue orepyupoBaTh MOHATUSAMM: paldOHa/bHble, WUppalMOHa/bHbIE,
roKa3aTeJ/ibHble, CTereHHble, JorapupmMuyeckve, TPUTOHOMeTpUUeCcKHe
ypaBHEHUsI W HepaBeHCTBa, WX CUCTeMbl; yMeHHe OIepupoBaTh
TIOHSTUSIMU: TOXKAECTBO, TOXKJECTBeHHOe TpeoOpa3oBaHUe, ypaBHeHUe,
HepaBeHCTBO, CHCTeMa YypaBHEHUWM M HepaBeHCTB, PaBHOCU/ILHOCTb
ypaBHEHUl, HepaBeHCTB W CUCTeM; yMeHHe pellaTb YpaBHEHUs,
HEPaBeHCTBA M CHUCTEMbl C TOMOLIbI0 Pa3/WYHbIX TPUEMOB; pellaTh
ypaBHeHHUsl, HepaBeHCTBAa M CHUCTeMbl C TapaMeTpOM; TMPUMEHSITh
ypaBHeHHsl, HEPABEHCTBA, WX CUCTEMbl [/l pellleHHs] MaTeMaTHueCKUX
3ajlau ¥ 3a/jau U3 Pa3/IMUHbIX 00/1acTell HAyKW U peanbHON >KU3HU

YMeHWe oOnepyupoBaTh TOHATUAMU: GYHKIUS, UYETHOCTh (PYHKIIUH,
MePUOANYHOCTb (YHKI[MM, OrPAaHUUYEHHOCTb (DYHKIMM, MOHOTOHHOCTH
byHKI[UH, 3KCTpeMyM (GYHKI[UH, HanboJsiblliee ¥ HauMeHblllee 3HaueHUst
(YyHKLIMM Ha TIPOMEXKYTKe, HerlpepbiBHasi (yHKLIMsL, aCUMIITOTHI TpaduKa
(byHKLMM, TiepBasi ¥ BTOpasi TIPOU3BO/Hasi (PYHKIMM, TeOMeTPUUeCKUi U
(dbu3nuecKuii CMBICT TIPOM3BOJHOM, I1epBOOOpa3Hasi, OrIpe/e/éHHbINA
WHTerpaa; yMeHHe HaXO[UTh aCUMMTOTHI rpaduka (QyHKIMM; ymeHHe
BBIUMC/IITE ~ TIPOU3BOJHBIE CYMMBI, TPOW3BEJeHHs, YaCTHOTO U
KOMMO3ULMKU (GYHKIMM, HaXOAWTh ypaBHeHHe KacaTelbHOW K rpaduky
(yHKIMY; yMeHWe HaXO[JWTh TPOW3BO/JHbIE 3/1eMEHTApHBIX (YHKLWN;
yMeHHe WCITO/Ib30BaTh TIPOU3BOJHYIO /IS WCCAeOBaHUS (DYHKIUH,
HaXo/[UTh HauOOJIbIIMe W HAWMeHbIMe 3HaueHus (YHKIUW; CTPOWTH
rpadMKyd MHOTOUJIEHOB C WCIIO/Ib30BAHMEM arapaTa MaTeMaTHUecKoro
aHa/iM3a; TPUMEHSATh TPOU3BOAHYIO /11 HAXOXKIEHWs HaWIyulllero
pellleHHs B TIPUK/IAJHBIX, B TOM UHCJe COLMATbHO-3KOHOMUYECKUX U
(bu3nyecKux 3a/1auax; HAXOUTh TIOMAAN U 00BEMBI (PUTY C TIOMOII[BIO
VHTerpasa; NMPUBOAUTH TPUMephl MaTeMaTUYeCcKOro MOJeTUpOBaHUs C
MOMOILIbIO M depeHLIanbHbIX YPaBHEHUH

YMeHue onepupoBaTh TOHATHSAMH: Tpaduk GyHKUMM, obOparHas
dbyHkus, Kommno3unus GyHKIMM, uHelHas GyHKLUs, KBaJpaTU4Hast
byHKIuS, paLMoHaIbHast byHKIMS, CTereHHast byHK1IuS,
TpPUTOHOMeTpHUYecKrue (yHKUWMH, oOpaTHble TPUTOHOMETPHUYeCKHe
(GyHKUMY, TOKas3aTenabHasg W Jjorapudmuueckas ¢QYHKLWH; yMeHHe
CTPOUTh TpapyKi W3yueHHBIX (DYHKLWH, BBIMOMHATH TpeoOpa30BaHUS
rpa¢uKoB (YHKLMMN, UCT0/Ib30BaTh TPapUKH /i/1s1 U3yUeHUs MPOLIeCCOB U
3aBUCUMOCTeM, TpY pelleHnH 3aJau U3 [JPYruX y4eOHBIX MpeAMeTOB U
3ajlau U3 peasbHOM )KU3HU; BbIpaXkaTb (POPMy/IaMHy 3aBUCUMOCTH MeXAY
Be/IMUMHAMY; MCIMO/b30BaTh CBOMCTBA W Tpapuku  (QyHKUMM [Jis




pellieHHs] ypaBHeHHWH, HepaBeHCTB U 3a/lau C TlapaMeTpamMH; U300pakaTh
Ha KOOpDAWHATHOW TIJIOCKOCTM MHOXXECTBa pelleHuH ypaBHeHWH,
HepaBeHCTB U UX CUCTEM

YMeHue peliaTh TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YMC/ie Ha
TIPOLIEHTHI, ZIO/IM U YaCTH, Ha JBMKeHHe, paboTy, CTOMMOCTb TOBapOB U
yCJIyT, Ha/IOTH, 3a/lau U3 00/1aCTH yrpaB/IeHUs] TMUHBIMU U CeMEeMHBIMU
(bviHaHCaMM); COCTaB/IATh BbIP@)KEHHsl, ypPaBHEHUsl, HepaBeHCTBAa U MX
CUCTeMBbl TI0 YCJIOBHIO 3a/lauM, UCC/Ae/l0oBaTh TOJyUeHHOe pellleHue M
OLIeHWBAThb TPaBJOINOAOOHOCTb pe3y/bTaTOB; yMeHHWe MOZe/lupoBaTh
peanbHble CUTyallUd Ha si3blKe MaTeMaTHUKW; COCTaBJISATb BbIPa)KeHHs,
ypaBHEHUsl, HepaBeHCTBA W HUX CHUCTeMbl [0 YCJOBHIO 3aflauu,
VCC/Ie0BaTh TOCTPOEHHble MOJEIM C MCIO0/Jb30BaHMEM amrapara
anreOpbl, UHTEPIIPETUPOBATh MOJyUeHHBIN pe3y/bTaT

YMeHHe omepupoBaTh MOHATUSIMU: CpefiHee apudmMeTrueckoe, MeiMaHa,
HaubOo/blllee W  HavMeHblllee  3HAueHWs, pa3Max, [JUCTIepCHs,
CTaHJAPTHOe OTK/JIOHeHWe UHUC/IOBOro Habopa; yMmeHHe U3BJeKaTb,
WHTepIIpeTUpoBaTh WHGOpMALMIO, TMpeACTaB/leHHYI0 B Tabnuijax, Ha
Juarpammax, rpadrkax, OTPa’Karol[yl0 CBOMCTBA PeasbHbIX TIPOL[eCCOB U
sIBJIEHUM; TIPe/ICTaB/IATh MH(POPMALIMIO C TMOMOIIIbI0 Tab/MUL] U JUarpaMu;
WCC/Ie/IoBaTh CTaTUCTHUeCKHe [aHHble, B TOM YHC/e C TIpUMeHeHHeM
rpaduuecKuXx MeTOJOB M  3JIEKTPOHHBIX  CPeJCTB; Tpaduuecku
WCC/IeloBaTh  COBMeCTHble HaO/IO/IeHusi C  TOMOINBI0  JUarpaMm
paccerBaHUs U JIMHEMHOW perpeccuu

YMeHHe OrepupoBaTh MOHSATHUSIMHU: C/Iy4alHBIM OMNBIT W CAy4aliHOe
coObITHe, BEPOSITHOCTb CJIyYaliHOTO COOBLITHS; yMeHHe BLIUUC/ISATh
BePOSITHOCTb C HCIIO/Ib30BaHWeM Tpapuueckux MeTO/IOB; IPUMEHSITh
(hopmyJibl ClIO)KeHHsI U YMHO)KeHHsI BeposiTHOCTel, (opmysy TOHOU
BepPOATHOCTH, popmyy BepHyin, KoMOMHAaTOpHBIE (haKThl U (hOPMYJIbI;
OLIeHMBaTh BEPOSITHOCTH peasibHbIX COOBITHH; yMeHWe OIepupoBaTh
TIOHATUSIMM: ~ CJlydaliHasi BeJIMUYMHA, pacrpefie/ieHde BepOsSTHOCTEH,
MaTeMaTHUeCKoe OXKWJaHWe, AWCTIepCUs W CTaH/JapTHOe OTK/IOHeHHe
Cy4allHOM Be/MWYMHbI, (YHKLUU pacrpefie/ieHuss U TUIOTHOCTH
PaBHOMEDHOTO, TI0Ka3aTeJlbHOTO W HOPMAaJbHOTO  pacIipe/esieHHi;
yMeHHe WCIO/b30BaTh CBOWCTBA W3Y4YeHHBIX pacrpefesieHu  [ijist
pellleHUsT 3aZiayu; 3HAKOMCTBO C TIOHSATUSMH: 3aKOH OOJBIIMX YHCel,
METOZbI BBIOOPOUHBIX HWCC/IeZIOBAaHUM; yMeHWe TPUBOAUTL TPUMEphI
TIPOSIBJIEHHsI 3aKOHA OOJIBIIIMX YHMCeT B TIPUPOAHBIX M OOIIeCTBEHHBIX
SIB/IEHUSIX; yMeHUe OIepupOBaTh MOHSATUSIMU: COUeTaHHe, IepecTaHOBKa,
YKMC/I0 COYeTaHW, YMC/IO TepecTaHoBOK; OwHoOM HbIOTOHA; ymeHHe
TIPUMEHSITh KOMOMHATOPHBIE (haKThl U PACCYXK€HUSI /IS PellIeHHs 3a/1a4;
OLIeHUBAaTh BEpPOSITHOCTH peaTbHbIX COOBITH; COCTaBJISITh
BEepPOSITHOCTHYIO MO/ie/Tb U UHTEePIPeTHUPOBATh TIO/yUeHHbINA pe3y/ibTaT

YMeHue OIepyupoBdTb IIOHATHUSAMHU: TOUK4, IIpsAMad, IIJIOCKOCTD,




MIPOCTPAaHCTBO, OTpe30K, JIy4, BeJWYMHa yIJa, IUIOCKUW YTOJ,
[BYTPaHHbI yTroJ, TPEXTPaHHbIA YTO/, CKpeLUBaloIIUecs IpsiMble,
rapasuie/lbHOCTb M TepreHUKY/ISPHOCTb TMPSIMBIX U MJIOCKOCTeH, YroJj
MeX/ly TPSIMbIMM, Yo MeXAy MNPsSMOM U TJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMH, PacCTOsIHAEe OT TOYKH /IO TVIOCKOCTH, PacCTOSIHUE MEXIY
NPsSIMBIMU, PACCTOSIHUE MeX/y IJIOCKOCTSIMU; YMeHUe UCII0/1b30BaTh MpU
pellleHWH 3ajiau U3yuyeHHble (DaKTbl U TeopeMbl IUIAHUMETPUM; yMeHHe
OlLleHMBaThb pasMepbl OOBEKTOB OKpY’KaloL[ero Mupa; CTPOMThb
MaTeMaTHUeCcKue MoOJeNd C TIOMOLbI0 TeOMeTpPUYeCKUX IOHATUN U
BeJIMYMH, pellaTh CBsi3aHHbIe C HUMU NIPaKTHYeCKHe 3aZiauun
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YMeHue orepupoBaTh MOHATUSMU: TUIOMIAAbL (GUIYphl, 00bEM GUTypHI,
MHOTOTPaHHUK, MpaBU/IbHbIM MHOTOTPAaHHUK, CeYeHHe MHOIOrPaHHUKa,
Ky0, mMapasienenures, Mpu3Ma, TNMpamuza, (Gurypa M TOBEpXHOCTb
BpallleHusl, LWIMHAD, KOHYC, wap, cdepa, miowmais chepsl, maomaib
TIOBEPXHOCTH TMHMPaMU/Ibl, TIPU3MbI, KOHyCa, I[WIHWHApa, 00BEM KyOa,
MIPSIMOYTO/IbHOTO  Tlapasijiefienuresa, MUpamMubl, NPWU3Mbl, LUIWH/PA,
KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CeUeHusi KOHyca W LWIWHJPA,
rapasjjie/ibHble OCUM WM OCHOBaHWIO, CeueHWe 11apa, TJIOCKOCTb,
Kacawouasacs cdepbl, LWIMHAPA, KOHyCa; YMeHHEe CTPOUTb CeyeHue
MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPaHHUKH, (UTYPhl U TTOBEPXHOCTU
BpallleHus], UX CeueHUsi, B TOM YKCJIe C TIOMOILIbIO 3/IeKTPOHHBIX CPeJCTB;
yMeHUe MPUMEHSITh CBOMCTBA reoMeTpuuecKux (uryp, camoCTosTebHO
(dhopMynupoBaTh ompejienieHyst W3ydaeMbiX (PUTYp, BbIBUTaTb FMIIOTE3bI
0 CBOMCTBAaX W MPHU3HAKAX T€OMEeTPUUeCKNX (Uryp, 0OOCHOBBIBATH WIH
orpoBepraTb MX; yMeHHWe T[IPOBOJAWThL Kjaccupukaiuio ¢uryp Mo
pa3MUHbIM TIPU3HAKaM, BBITIOJIHATL HEOOXOJUMbIe [OTIOTHUTE/TbHbIE
NTOCTPOEHUS
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YMeHHe ornepupoBaTh TOHATHSIMU: [IBIDKEHHEe B  IIPOCTPAHCTBeE,
Trapasiie/IbHbId TTePeHOC, CUMMETPHS Ha TVIOCKOCTH U B TIPOCTPAHCTBE,
TOBOPOT, TipeoOpa3oBaHue MOA0OUsA, TOAOOHbIe (UTYPHI;, yMeHHe
pacrno3HaBaTh paBHble U TM000HBIE (UTYPBI, B TOM UHC/e B TIPHPOJE,
WCKYCCTBe, apXUTEKType; HCII0/b30BaTh TI'eOMeTPUYeCKHe OTHOLIEeHUS
MpY pellleHny 3aJau; HaXOJUTb TeOMeTpUUecKre BeJUUWHbI (J/IMHa,
yroj, TUIOomaAb, OObEM) TpPU pelIeHWH 3a/lau W3 [JPYruX yueOHBIX
MpeZIMeTOB W U3 peaybHOM KU3HU; YMeHHe BLIUMC/ISTh TeOMeTpHUUecKre
Be/IMYMHBI (AJIMHA, YTOJ, TJIOMaAb, OOBEM, MJIOL[a/b TOBEPXHOCTH),
WCTIOJb3ysl U3yueHHble (OpMy/bI M MEeTOAbl, B TOM YHCJIe: TUIOLIA/b
TIOBEPXHOCTH TIMPaMU/IbI, TIPU3MbI, KOHYCA, [IWIMH/PA, TJIOaAb Cepsb;
00béM Ky0Oa, MPSMOYTONBLHOTO Tapasulesierure/ia, MMPaMU/bl, TIPU3MBI,
LWIMH/IPA, KOHyCa, Ilapa; yMeHHWe HaXOAWTb OTHOLIeHHe OOBEMOB
NoZI06HBIX GuUryp
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YmeHue OMeprupoBaTh MOHATUAMU: TIPAMOYTOJ/IbHAA CUCTEMA KOODAWHAT,
BEKTOP, KOODAWHATBI TOUKH, KOODAWHATHI BEKTOPd, CYMMd BEKTODOB,




Mpou3BeieHUe BEKTOPAa Ha 4YHC/I0, PA3/I0KEHHME BEKTOPa I10 683I/ICY,
CKa/IIpHOE TIIpOM3Be€JAeHHEe, BEKTOpHO€ IIpOu3BedeHHe, YIroJ MeXay
BEKTOpaMH; YMeHHE HCII0/Ib30BaThb BEKTOprIﬁ n KOOPAHHHTHLIﬁ METO/,
44 pelieHud TeOMeTPUYECKHMX 3d4a4 W 3da4a4 [ApPYyrux y‘-le6HbIX
npeaMeToB
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YMmeHnve BbIOMpaTh TOAXOAALIMNA MeTOJ, /s pelleHus 3ajau;
MOHMMaH{e 3HAaUMMOCTU MaTeMaTWUKU B M3yUeHUU [PUPOJHBIX U
00IL[eCTBEHHBIX TPOLECCOB W  sIBJIeHWH; yMeHWe paclo3HaBaTh
NIpOsIBJIEHME 3aKOHOB MaTeMaTMKU B MCKYCCTBe, yMeHHe [PUBOJWTH
NpUMepbl  MaTeMaTUYeCKUX OTKPbITUM DOCCHMMCKOM W  MHPOBOM
MaTemMaTUuecKoi HayKu




IIEPEYEHD 3/IEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA

EI'D I1IO MATEMATUKE
Kop IIpoBepsieMblii 371IeMeHT CO/ieP)KaHUA
1 Uucna v BbIYMC/IeHUS
1.1 HatypanbHsble U Lenble yncia. [Ipu3Haku JeMMOCTH Lie/bIX Urces
1o ParmonanbHele uncina. OOLIKHOBEHHbIE W [IeCATHUHBIE APOOW, TIPOLIEHTHI,
OecKoHeuUHbIe TTepUouecKre 1poou
13 ApudmeTnueckuii KOpeHb HaTypaJbHON CTereH!. HencrBus C
' apr(pMeTUUeCKUMU KOPHSIMU HaTypalbHOU CTereHn
14 Crenenp c pesnbiM IokasaresieM. CTerneHb C palMOHa/JbHBIM II0Ka3aTeJsIeM.
' CBo¥iCTBa CTeTIeHN
15 CuHyC, KOCMHYC U TaHIe€HC YMCJIOBOIO aprymeHra. ApDKCHUHYC, apKKOCUHYC,
apKTaHI'eHC YKUC/I0BOrO aprymeHTa
1.6 Jlorapudm umcia. [lecaTiyHble ¥ HaTypasbHbIe JT0rapu@Mbl
[HeiicTBuTenbHble uyncna. ApudMeTHueckue oOrnepalud C JelCTBUTEe/TbHbIMU
1.7 yrcnamu. [IpubmpKéHHBbIe BBIUMC/IEHWS, TIPaBUIA OKPYTJIEHWs, TIPUKHIKA U
OLIeHKa pe3yJibTaTa BbIYMCIEHUIN
1.8 [Tpeo6pa3oBaHue BbIpayKeHUI
1.9 Komriekchsle uncia
2 YpaBHeHus ¥ HepaBeHCTBa
2.1 Llesibie v APOOHO-pAL{OHATEHBIE YDABHEHHUS
2.2 VppanyoHanbsHble ypaBHeHUs
2.3 TpuroHomeTpuyeckue ypaBHeHHs
24 [TokasarenbHble U IorapupMUUecKrie ypaBHEeHHUS
2.5 Llesible 1 1poOHO-paIMOHa/IbHBIE HEpAaBeHCTBA
2.6 VppanyoHabsHble HepaBeHCTBa
2.7 [TokazaTenbHbIe U orapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpryeckye HepaBeHCTBa
2.9 CucTembl ¥ COBOKYITHOCTH ypaBHEHUM U HepaBeHCTB
2.1
0 YpaBHeHUs1, HepaBeHCTBA U CUCTeMBI C [1apaMeTpaMu
2.1 . o
Martpuiia CUCTeMbl JIMHeNHBIX YpaBHeHUU. Orpesie/iMresib MaTpULIbI
3 OyHKLMU Y TpayKu
31 dynkups, crnocobsl 3aganus ¢GyHKUuK. ['paduk QyHKMM. B3aumHO obpaTHbIe
' ¢yHKuyY. UéTHble 1 HeuéTHbIe GyHKUMU. [leproanueckue GyHKIMU
3.2 O6macTb oripefiesieHHs1 U MHOXKECTBO 3HaueHui ¢GyHKuun. Hymi ¢yHKImm.

[TpoMe)KyTKM  3HAaKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTU  (DYHKILIMH.




MakcumMyMbl 1 MUHUMYMBI (yHKUuW. Hanbosblilee ¥ HavMeHblilee 3HauyeHHe
(GYHKLIMY Ha TTPOMEXKYTKe

CreneHHasi ()yHKI[MSI C HaTypadbHBIM U 1ieJibIM TOKa3aTesieM. EE cBoiicTBa u

3.3 o o
rpa¢uk. CBolicTBa U rpadMK KOpHSI n-0l CTereHu
3.4 TpuroHomeTpryeckue GyHKLMH, UX CBOMCTBA U rpa(UKU
3.5 [TokazaTenbHas ¥ iorapudmuyeckast (PyHKIMH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcUMOTOTHI TpauKoB QyHKUMA. CBOWCTBA (QYHKLIUM,
' HerpepbIBHbIX Ha OTpe3Ke
3.7 [TocemoBaTeIbHOCTH, CIIOCOOBI 3alaHUS TTOC/Ie0BATETbHOCTEH
38 ApudmeTrnueckass W TeoMmeTpuyeckasi Trporpeccud. @opmysia  CIOXKHBIX
' TIPOLIEHTOB
4 Hauasia MaTemaTrueckoro aHanusa
4.1 IMpousBogHasi hyHKLMU. [Ipor3BO/IHBIE 3/IeMeHTapHBIX (DYHKIMI
[TpuMeHeHHe TIPOM3BOJHOM K HCC/iefoBaHUIO (YHKLMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxkzeHre HauOOJbIIero U HauMeHBIIero 3HaueHWs (YHKLMU
Ha OTpe3Ke
4.3 [TepBooOpa3Hast. MiHTerpan
5 MHo>KecTBa ¥ JI0TUKa
5.1 MHOXXeCTBO, orepaijuu Haji MHO)KeCcTBaMHU. [JuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTB ¥ cTaTUCTUKA
6.1 OrnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6uHaTopurka
7 I'eometpus
7.1 @urypel Ha IJIOCKOCTU
7.2 [IpsiMbie U TIJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKY
7.4 Tesia ¥ MIOBepXHOCTH BpalljeHus
7.5 KoopauHath! 1 BeKTOPbI
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