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IIOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmMa ydebHOro Kypca «I'eomeTpusi» 0a30BOro YpOBHS /s
obyuarormuxcss 10 —11 xkmaccoB pa3pabotaHa Ha ocHoBe ®ejgepanbHOTO
roCcyZlapCTBeHHOT'0 00pa30BaTe/IbHOTO CTaHZapTa cpejiHero obiero obpa3oBaHus,
C yuéTOM COBpPeMEeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/ISIEMBIX K
MaTeMaTHueCKOMy 00pa3oBaHHIO, W TpPaJuliUii POCCUHCKOrOo 0Opa30oBaHUS.
Peanu3aiiusi mporpamMmbl o0ecrieuriBaeT OBJiaJieHHe K/IFOUeBLIMU KOMITeTeHI[USIMH,
COCTABJISIIOLUMUA OCHOBY /IJI1 CaMOpa3BUTHS U HeIpepbhIBHOTO 00pa3oBaHus,
1[€JIOCTHOCTb OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTeJbHOTO Da3BUTHS
JTMYHOCTH 00YYaroLuXCsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHoCcTh yueOHOrO Kypca TeOMeTpHMM Ha YpOBHe cpejiHero o0Imero
obOpa3oBaHus 00yC/OB/IeHA TIPAKTUUECKOM 3HAUMMOCTBIO MeTallpe/]MeTHBIX |
NPeZIMETHBIX Pe3y/IbTaTOB O0yYeHHs] TeOMETPUU B HarpaBJe€HUU JIMYHOCTHOTO
pa3BUTUs 00ydYaromuxcs, (opMupoBaHus (GYHKIIMOHA/JLHOW MaTeMaTUUecKou
I'PaMOTHOCTH, U3yUeHUs IPYTUX YUeOHbIX AUCLUIIIMH. Pa3BuTre y 00yJaromumxcs
TIPaBWILHBIX TIPE/ICTAaBIEHUA O CYIIHOCTH U TIPOMCXOKAEHUU T'eOMeTPUUeCKUX
abCTpakiyii, COOTHOILIEHWM peaJlbHOTO W W/ea/IbHOTO, XapaKTepe OTPa’KeHHUs
MaTeMaTU4eCKOU HayKOU SIBJIeHUA W MPOLIeCCOB peajbHOr0 MHpa, MecTe
reoMeTpUY B CUCTEMe HayK M POJIM MaTeMaTHUeCKOro MO/Ie/TMPOBAHUS B HAYUHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOT'0 MUPOBO33DEeHMS
yualluxcsl, a TaKXe KaueCTB MBbIIIIeHUs], HeoOXOAUMBIX [/ aJamnTallid B
COBpeMeHHOM 00111ecTBe.

'eomeTpust SIB/IIeTCA OAHWM M3 0a30BBIX IPEJIMETOB Ha yYPOBHE CPeIHEro
obmero o6pa3oBaHMs, TakK KakK o0ecrieurBaeT BO3MOKHOCTb M3yUeHHs Kak
IMUCLIMTUIVH eCTeCTBeHHO-HayUYHOM HarlpaB/IeHHOCTH, TaK ¥ TYMaHUTapHOM.

Jlornueckoe MbliyieHWe, (HOpPMUPyeMOe TpPH H3yYeHUd OOyUaroIuMUCs
TTOHATUMHBIX OCHOB T€OMETPUHU 1 TIOCTPOEHUH IEIMIOUKH JIOTUUECKHX YTBEPKeHUH
B XOZle pellleHWs] reOMeTPUUeCKUX 3afiau, YMeHHe BBbIIBUTaTh W OMPOBEpPraTh
TUTIOTe3bl HEINOCPEe/ICTBEHHO WCITO/Ib3YIOTCS TPH PEIleHUH 3a/jau eCTeCTBEHHO-
HAY4YHOTO [MKJIa, B YaCTHOCTH U3 Kypca (PU3MKH.

YMeHHe OpHEeHTHPOBATbCS B ITPOCTPAHCTBE UIPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00sacTsaxX feATeNbHOCTH uesioBeka. OpueHTal[usi uejioBeKa BO BpPEeMEHU M
MPOCTPAaHCTBE — HEOOXOAWMOe YCIOBHE €ro COIMaabHOro ObiTus, (opma
OTPa)KEHHsI OKPY>KaIOII[er0 MHpA, YCJIOBUE YCIIEIIHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  AeUCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMH
obpazamu 00beguHSET pa3Hble BUABI yueOHOW W TPYJOBOW [leATeTbHOCTH,



ABJISIETCS OAHUM W3 TMPO(ecCOHa/bHO Ba)KHBIX KauecTB, MMO3TOMY aKTyasbHa
3ajaya (QopMHUpPOBaHUSl y OOyUarol[uXCs MPOCTPAHCTBEHHOI'O MBbIILIEHUST Kak
Pa3HOBUIHOCTU 00Opa3HOTO MBIIJIEHHSI — CYIIIeCTBEHHOTO KOMIIOHEHTa B
MO/ICOTOBKE K MPaKTUUeCKOM JiesiTe/TbHOCTU 110 MHOTHUM HaripaB/IeHUSIM.

Llenb ocBoeHusi TIporpaMMbl ydyeOHOro Kypca «['eomeTpusi» Ha 06a3oBoM
ypoBHe 00yueHuss — o6ijeobpa3oBaresibHOe U OOIEKYIbTYPHOE pa3BUTHE
oOyuaroluxcss  uepe3  obeclieueHHe  BO3MOKHOCTU  NpuobpeTeHus |
WCIIO/b30BaHUsI  CUCTEMAaTUUECKMX TeOMEeTPUYEeCKUX 3HAaHUU U [IeWCTBUH,
CeliU(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELTHOTO TIPOZI0/DKeHHs 00pa30BaHuUs
T0 CIel[MaJbHOCTSIM, He CBSI3aHHBIM C MPUKJ/IaJAHbIM UCTIOb30BaHUEM reOMeTPUM.

[TporpamMMa 10 reoMeTpuM Ha 0a30BOM YpOBHe TpeJHa3HaueHa [/Is
00yuaroIuXxcs CpefiHel ITKOJIbI, He WCTBITBIBABIIINX 3HAUNTE/IbHBIX 3aTPY/JHEHUM
Ha ypOBHE OCHOBHOTO 00iijero obpa3oBanusi. TakuMm obpa3oM, obydaroriyecs Ha
6a30BOM YpOBHe JIO/DKHBI OCBOUTH OOIIMe MaTeMaTUueCKhe YMeHHsl, CBsi3aHHbIe
CO CrerupUKON TeoMeTpUM U HeoOXOAWMbIe [Is1 JKU3HW B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTb HM3YUMTh IeOMeTpHi0 Ooree
r1yboKo, ec/ii B JAajibHelIleM BO3HUKHET HeoOXOAMMOCTb B TeOMeTpHUUYeCcKHX
3HaHUSX B MPOodeCCUOHA/bHOU JlesITeTbHOCTH.

MocTkeHWe 1[e/lM OCBOEHHs TIPOrpaMMbI  00ecITieuMBaeTCsl  pelleHueM
COOTBETCTBYIOIIMX  3aZiauy. [IpMOpUTeTHBIMM  3aZlauaMU  OCBOEHHUsS  Kypca
«["'eometpun» Ha 6a30BoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (QopmupoBaHue TIpe/CTaB/ieHUs] O TeoMeTpUM KaK 4YacTh MHUPOBOU

Ky/JbTYPbI U OCO3HaHHeE eé B3aMMOCBSI3U C OKPY’KaloIlM MUPOM,;

e (¢opMUpoBaHKe TIpe/ICTaB/eHUss 0 MHOTOTPaHHUKAaxX W TejaxX BpalljeHusi
KaK O B)KHEHWIINX MaTeMaTUUeCKHUX MOJeJsiX, TIO3BOJISION[UX OMUChIBATh
Y U3yuaTh pa3Hble sIBJIeHUs] OKPY Karollero MUpa;

e (dopMUpoBaHre YyMeHMs paclio3HaBaTh Ha uYepTeXkax, MOJensX U B
peasibHOM MHpe MHOTOTDaHHUKHU U TeJjla BpallleHus;

e OBJa/ieHHMe MeTO/laMU pellleHUsl 3ajlau Ha TMOCTPOeHHUs] Ha M300pakeHUsX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (¢dopMUpOBaHHWE yMeHHUs OIepHUpoBaTh OCHOBHBIMM TIOHSATUSIMH O
MHOTOTPaHHUKaX U TejlaX BpallleHusl U UX OCHOBHBIMU CBOMCTBaMU;

e OBJaJieHWe  aJrOpMTMaMH  pellleHHWsI  OCHOBHBIX  THIIOB  3ajady;
dbopMrpoBaHWe yMeHHs ~TIDOBOAUTb  HeC/IOXKHbIE  [lOKa3aTebHble
paccyKJieHusi B XOZie pellleHUs CTepeoMeTpUuUeCKMX 3aJjlau U 3ajjau C
TIPAaKTUYECKUM COZIepyKaHHeM;

e pa3BUTHE  UWHTE/UIEKTyaJlbHbIX U TBOPUYECKUX criocobHOCTe
oOyuaroluxcs, T03HaBaTe/JIbHOM  aKTUBHOCTU,  HWCC/Ie[JOBaTe/bCKUX
yMeHUM, KpUTUUHOCTH MBIIILIEHUS;



e (opMHpoOBaHUe (byHKIMOHATbHOM I'PaMOTHOCTH, pesieBaHTHOM
reOMeTpyM: yMeHue pacrio3HaBaTb [POSB/I€HUS T[eOMeTPUYeCKUX
TIOHATHM, OOBEKTOB U 3aKOHOMEPHOCTeH B peasbHbIX >KU3HEHHBIX
CUTyal[UsIX W TIPU U3yUeHUU APYTUX y4eOHBIX TpPeJIMETOB, TIPOSIBJIEHUS
3aBUCHMOCTeM W 3aKOHOMepHOCTeH, (opMy/idpoBaTb WX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTpUYeCcKre MOJEH, MPUMeHSTh OCBOEHHbBIN
reOMeTpUYeCKWM arrapaTr [yl pelleHusl MPaKTUKO-OPUeHTUPOBaHHBIX
3a/lauy, UHTepIIpeTUPOBaTh U OL[eHUBATh I10/IyUYeHHbIe pe3yJ/ibTaThl.

OT/iMunTeTbHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBISIETCSI BK/IFOUEHHEe B KYPC
CTepeOMeTpUM B Hauvajle ero Wu3yuyeHus 3a/ay, pellaeMbIX Ha YpOBHe
WHTYUTUBHOTO TI03HAHUS, U OTpe/ie/IéHHBIM 00pa3oM opraHuW30BaHHasi paboTa Ha/
HUMU, UTO CIOCOOCTBYIOT Pa3BUTUIO JIOTUUECKOTO U TPOCTPAHCTBEHHOTO
MBILLIJIEHUS, CTUMYJIUPYeT MPOTeKaHUe MHTYUTUBHBIX IPOLECCOB, MOTHUBUDPYET K
JanbHENIIIeEMY U3YUYEHUIO NTpeMeTa.

[TpeamnoureHye OTJAETCS HATISAHO-KOHCTPYKTUBHOMY MeTO/ly 00yueHUs, TO
eCTb TeOpeTUYeCKWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPeJMeTHO-
TPaKTUYeCKOM [eiTeJIbHOCTA. Pa3BUTHe TPOCTPaHCTBEHHBIX TIPEeACTAaBAE€HUU Y
yyaluxcsad B Kypce CTepeoMeTpud IIPOBOAUTCA 3a CYET pelleHds 3ajady Ha
Co3/laHMe  TIPOCTPAaHCTBEHHBIX 00pa3oB ¥  3a7lay  Ha  OMepUpOoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zmaHue obpa3a TIPOBOJUTCS C OMOPOM Ha
HarJsiAHOCTh, a OreprhpoBaHHWe 00pa3oM — B YCAOBUSX OTB/IeUEHUS OT
Har/IJHOCTH, MBIC/IEHHOI'O M3MEHeHUs ero NCXOJHOr0 COZleprKaHus.

OcHoBHBIE coziepyKaTesibHble JIMHUM Kypca «['eometpun» B 10-11 knaccax:
«MHororpaHHukn», «IIpsgmMble U IVIOCKOCTH B TIPOCTPAHCTBe», «Tesa BpalleHus»,
«BeKTOphI 1 KOOpJIMHATHI B MPOCTPaHCTBe». dopMupoBaHUe JIOTUUECKHUX YMEHUM
pacripefie/iseTcss He TOJIbBKO [0 COJep)KaTeabHbIM JIMHUAM, HO M II0 rozjam
o0yueHUst Ha YPOBHe Cpe/iHero 0011[ero 0Opa3oBaHusl.

Copnepkanvie 00Opa3oBaHUs, COOTBETCTBYIOIllee TpeJAMeTHbIM pe3y/bTaTaM
ocBoeHHUsi paboueil TporpamMMbl, pacTpefe/iéHHBIM TI0 TOAaM OO0yueHwus,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, 4YTOObl OB/aJieHue TreoMeTpHuUyeCKUMU
TIOHATHUAMU Y HaBbIKaMU OCYLL[eCTBJISVIOCH 10C/Ie0BaTe/IbHO U MOCTYIIaTe/lbHO, C
cobsiroieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/IUCh B
OO0IIyI0 CUCTeMy TeoOMeTpHYeCKHX TMpe/CTaB/ieHrui 00yJaroIuxcs, pacivpsisi U
yray06ssisi eé, obpa3ysi MpOUHble MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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



COJEPXAHUMUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBe

OcCHOBHBIE  TIOHATUSL ~ CTepeoMeTpuu. Touka, Tipsmasi, ILIOCKOCT,
npocTpaHcTBO. I[loHATHe 006 akKcHMOMaTUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
aKCHOMBbI CTepeOMeTPUM U CJIe[iICTBUS U3 HUX.

BsauMHOe pacriosiokeHue TMpsAMBIX B TMPOCTPAHCTBE: IlepeceKaroluecs,
rnapajuiesibHble ¥ CKpeluBaroliecs TIipsmble. IlapamienbHOCTE NOPSAMBIX U
IUIOCKOCTeM B TMPOCTPAaHCTBE: TMapasijie/lbHble TpsMble B MPOCTPaHCTBE;
rapasuie/ibHOCTh TPEX MPSMBIX; MapasiiebHOCTh TIPSIMOM U TUVIOCKOCTHU. YTJIbI C
COHAarpaB/IeHHbIMUA CTOPOHAMH; YrOJ MeXKAy TIpAMBIMU B TPOCTPaHCTBe.
ITapannenbHOCTD MJIOCKOCTEMN: TrapasuiesbHble IJIOCKOCTH; CBOMCTBA
napajjieflbHbIX —TI0CKocTed. [lpocTeiillive TMpOCTpaHCTBeHHble (DUTYpbl Ha
TJIOCKOCTU: TeTpa3/p, Ky0, rnapasiiesenures; MoCTpoOeHre CeUeHUH.

[TeprieHAVKYASIPHOCTh NPSIMOM U TJIOCKOCTU: TI€pPIeH/UKYJ/IIpPHbIe TIpsSIMbie B
TIPOCTPaHCTBe, TIpsIMble TlapajliejibHble U TepreHJUKYJ/sIpHble K ILJIOCKOCTH,
TPU3HAK MepPHeHAUKY/ISPHOCTH TPSMOW M IIOCKOCTH, TeopeMa O MpsIMOM
TeprieH/IMKY/ISIPHOM MJIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YIroJl MEXAy MpsSMOU U
TJIOCKOCTBK);  ABYTPaHHbIA  yroJi, JIMHEWHBIM Yroa [BYTPaHHOIO  yrJja.
[leprieHAMKY/IAp ¥ HAK/JIOHHBIE: PACCTOSIHUE OT TOUKHU /10 IJIOCKOCTH, pacCTOsHUE
OT TpsMOM [0  TIJIOCKOCTH,  TpOeKUusi  (Qurypel Ha  IJIOCKOCTb.
[TeprieHAUKY/ISPHOCTh  TIJIOCKOCTEM: TpU3HAK  TMEePHeHJUKYJSIPHOCTA  [IBYX
MJI0CKOCTel. TeopeMa 0 TPEX neprieHJuKyJIspax.

MHororpaHHUKH

ITonsaTre MHOrorpaHHuKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBIMYK/IbIe
Y HEeBBIIYKJ/Ible MHOTOTPaHHUKHW; pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosapHas
Tpu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsiMasi U HAaKJIOHHAs TIPHU3Mbl; OOKOBasi
T10JIHas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesieniunes; U ero CBOMCTBa. Ilupamupja: n-yronpHas nupamuzia, TpaHd U
OCHOBaHMe MUpaMu/Ibl; 60KOBasi ¥ M0JTHasi IOBEPXHOCTh MTMPaMU/Ibl; paBU/IbHAs U
yceuéHHasi MNUpamMyja. OIJeMeHTbl Tpu3Mbl M TNUpamu/bl. IlpaBuibHbIE
MHOTOTPaHHUKU: TIOHATHE IPaBUJIbHOIO MHOIOrpaHHUKA; IpaBU/IbHAasA Npu3Ma U
TpaBW/IbHAs TMpaMK/a; MpaBU/IbHAs TPeyroJibHas IHMpaMua W TMPaBUIbHBIN
TeTpa3/ip; KyO. IIpejcraBieHre O TpPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa3/p,
nozekasap v ukocaszap. CeueHus NMpyU3Mbl U IUPAaMU/IBI.

CumMeTpusi B MPOCTPAaHCTBE: CUMMETPHS OTHOCUTEIbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  OJIeMEHTbl CHMMETPUU B [HMpaMHUZAX, [apasulesenuriesax,
MpaBUJIbHBIX MHOTOTPaHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: pébOpa, JuaroHaau, yrJiblL
[Tnomjags OOKOBOM TTOBEPXHOCTH M TIOJNIHOM TIOBEPXHOCTHM TMPSIMOM ITPU3MBI,
TUIOIIAlb OCHOBaHHWM, TeopeMa O OOKOBOM ITOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomiage OGOKOBOM TIOBEPXHOCTH U TIOBEPXHOCTHW TPaBUIBHOW TMUPaMU/BbI,
TeopemMa O TIUIOLIA[W yceuéHHOW mupamuibl. [loHATHe 006 o00béMe. OOBEM
MTUPaMU/Ibl, TIPU3MBIL.

[Tomobubie Tema B mpocTpaHCTBe. COOTHONIEHHS MEXIY IUIOIIAAsIMU
TIOBepXHOCTeH, 00bEMaMu TI0/J0OHBIX TeJl.

11 KJTACC

Tena BpaleHus

LnnuHapuueckas TIOBEPXHOCTb, obpa3yroiue LWIMHAPUYeCKOU
TIOBEPXHOCTH, OCh I[UIMHPUUECKON TIOBepPXHOCTU. LIWIWMHAD: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTb, oOOpa3syroljass M OCb; IUIOIaZb OOKOBOW W ITOMHOM
TIOBEPXHOCTH.

KoHnueckasi TOBepXHOCTb, 00Opa3yrollirie KOHUUeCKOW MOBEePXHOCTH, OCh U
BepIllMHAa KOHUYeCKOW MoBepXHOCTU. KoHyC: OCHOBaHMe U BepIliiHa, 0O6pa3yroiast
U O0Ch, TIIOI[aZlb OOKOBOM W TIOJTHOM TIOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3yrollye 1 BbICOTa; OCHOBAaHHUS U OOKOBast TOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JuUaMeTp; IUIOIA/lb TIOBEPXHOCTU CQephl.
B3anmHoe pacriosiokeHre cdepbl U TJIOCKOCTH; KacaTe/lbHasi TUIOCKOCTh K cdepe;
T/10111a/ib Chephl.

M306paskeHue Tes1 Bpall[eHHsI Ha TVIOCKOCTH. Pa3BépTKa LIWIMH/pPA U KOHYCA.

KomOWHali Ten BpalleHWss W MHOTOTPAHHUKOB. MHOTOTDaHHUK,
OTMMCaHHBIA OKOMo cdepbl; cdepa, BrUcaHHasT B MHOTOTPAaHHUWK, WM TeJIO
BpallleHHsl.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTOJIbHOTO Tlapajiiesienurea U cieActBus u3 Heé. OObEM LMIMHAPA,
KoHyca. O6béM 111apa u 1ioijazib chepoi.

[Tomobubie Tema B mpocTpaHCTBe. COOTHOIIEHHS MEXIy TUIOIAAsIMU
roBepxHOCTel, 00béMaMu T10/J0OHBIX TeJl.

CeueHusi 1wivMHApa (Tapa/uie/lbHO UM TIePIeHUKYJISPHO OCH), CeueHust
KOHyca (Tapasijie/ibHOe OCHOBAaHUIO U TIPOXOZsiilee uepe3 BepIIMHY), CEeueHUs
1Iapa.

BeKTOpbI M KOOPJAUHATHI B MPOCTPAHCTBE

BekTop Ha myiockocTH U B ripoctpaHcTBe. Cri0)KeHHe U BbIUMTaHUe BEeKTOPOB.
YMHOKeHWe BeKTopa Ha 4uc/io. Pa3noykeHre BeKTOpa 10 TPEM HeKOMILJITaHApPHBIM
BeKTOpaM. [IpaBWwio mapassefienurnesna. PellleHyde 3ajiau, CBSI3aHHBIX C
NpYMeHeHHeM TIpaBU/  JAeWCTBUM C BeKTopaMu. [IpsiMOyrosibHasi —CHCTeMa



KoopavHaT B mpoctpaHcTBe. KoopauHatel BekTopa. [lpocreiiilivie 3amaud B
KOOp/JIMHaTax. YTon MexJy Bekropamu. CKalsipHOe Tpou3Be[ieHHue BeKTOPOB.
Bblunic/ieHre yrioB MeXy TPSIMbIMU U TJIOCKOCTIMU. KoOpAMHATHO-BEKTOPHBIM
MeTO/I TP pellileHWY TeOMeTPUUeCKrX 3ajau.



IVIAHUPYEMBIE PE3YJ/IBTATBI
JINMUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWS IIPOrpaMMbl yueOHOTro mMpeaMeTa
«MareMaTtrka» XapaKTepU3yHTCS:

I'paxpaHCcKoe BocliMTaHue:

cchOpMHUPOBAHHOCTHIO TPaXKIAHCKOM TIO3UI[MH 00yUaroIerocs Kak akTHBHOT'O
W OTBETCTBEHHOTO UjieHa pPOCCHHCKOTO o0OIrecTBa, IIpe/CTaBJIeHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3MUHbIX CTPYKTYp, SIBJI€HUH,
TpOLieAyP TPa)KJaHCKOTo oOiectBa (BbIOOPHI, OMPOCHI W TMp.), yYMeHHeM
B3aMMO/IEICTBOBATh C COIMA/JIbHBIMA HWHCTUTYTAMM B COOTBETCTBUHM C UX
GyHKIUSIMU U Ha3HaUeHUeM.

IlaTpuoTHUYecKoe BOCITUTAHHUE:

c(hopMHUPOBaHHOCTbIO POCCUMCKON IPaXkKAaHCKOW UJIEHTUUHOCTH, YBa)KEHUS K
TIPOIIJIOMY Y HAaCTOSII|EMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOIIIEHUEeM K
JOCTHXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTUUYeCKOW IIKOJIbI,
K HWCIO/Mb30BAaHUI0 3THUX [OCTHMXKEHUM B ADYTUX HayKax, TeXHOJIOTUsX, cdepax
9KOHOMMKHU.

JIyXOBHO-HPAaBCTBE€HHOI'0 BOCTIMTAHMSI:

0CO3HaHWEM Iy XOBHBIX LIEHHOCTeu POCCHUMICKOTO Hapoza;
chOpMUPOBAHHOCTBID ~ HPAaBCTBEHHOTO  CO3HAHWS, JSTUYECKOTO TIOBeJeHMUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHEeHUeM JOCTYKEHUN HayKU U J1eTe/IbHOCThIO
yUEHOT'0; 0CO3HAaHKEeM JIMYHOTO BK/Ia/la B IOCTPOEHKE YCTOWMUHMBOIO OyAyIIiero.

JcTeTnyecKoe BOCIUTaHHe:

3CTEeTUUECKUM OTHOIIIEHUEM K MUDY, BKJIIOUasi 3CTETUMKY MaTeMaTUueCKuX
3aKOHOMEPHOCTEH, 00BLEKTOB, 3a/1a4, pelleHnH, pacCyX1eHUl;
BOCITPMMMYMBOCTBIO K MaTeMaTUUeCKUM acTieKTaM pPa3/IMUHbIX BHIOB UCKYCCTRBaA.

dusnyeckoe BOCIUTAHME:

chOpMUPOBAHHOCTBI0 YMEHUs] TIDUMEHSITb MaTeMaTUuecKue 3HaHUS B
WHTepecax 3/J0poBoro v 6e3oracHoro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 3/I0POBBIO (3710pOBOe MUTaHUe, COa/laHCUPOBAHHBLIM PEXXUM 3aHSATHN U

OT/bIXa, peryJisipHas dusnueckas AKTUBHOCTB); (du3MyecKoro
COBepILIeHCTBOBAHUS, npu 3aHSATUSIX CIIOPTUBHO-0310POBUTE/IbHOM
JesiTeNTbHOCTBIO.

TpyAoBoe BoCcIIUTaHHe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM ILIeHHOCTH TPYAOI00us; UHTepecoM K
pa3muuHbiM  cdepaM  NpodecCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUIOKEeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHBIA BHIOOD
Oyayieii mpodeccur W peann30BbiBaThb COOCTBEHHbIe >KU3HEHHBbIE TI/IaHbI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHMIO |
camMoo0bpa30oBaHUI0 Ha TMPOTSDKEHWH BCel >KU3HU; TOTOBHOCTBIO K aKTHBHOMY
yUaCTHIO B pellleHWH TTPAaKTUUeCKHX 3a/jlay MaTeMaTUueCcKoW HarpaB/ieHHOCTH.

JK0J/I0THYecKoe BOCIIUTaHue:

c(hOpMHUPOBAHHOCTBIO JKOJIOTMUECKON KY/IbTYPhl, MMOHUMaHWEM BJIUSHUS
COLIMaIbHO-9KOHOMUYECKUX MPOLIeCCOB Ha COCTOsIHME TIPUPOJHON U COLIMA/IbHOU
cpeibl, OCO3HaHMWeM TJio0a/bHOTO  XapakTepa 3KOJIOTMUeCKHUX Ipobsiem;
opveHTalMeli Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [ijisi pellleHusi 3ajay B
o0macTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHUWS TIOCTYTIKOB U OLIEHKM WX
BO3MO>KHBIX TIOC/TIeICTBUM [I/Is1 OKPY>Katoll[el Cpefibl.

IIeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMUPOBAHHOCTBI0 MHUPOBO33DEeHUs, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKu U  OOIIeCTBEHHOM TIPAaKTUKH, TIOHHMaHUEM
MaTeMaTHUeCKOM HayKyd Kak cdepbl UeslOBeUeCKOW [esiTe/lbHOCTH, 3TalloB eé
pa3BUTUS U 3HAUMMOCTU [jIsi Pa3BUTHSl 1[MBWIM3AIUM; OBJIaJleHHeM $I3bIKOM
MaTeMaTHKU M MaTeMaTH4yeCcKOWl Ky/JbTYpOW KakK Cpe/ICTBOM II03HAaHUS MUDa;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 JesiTeIbHOCTh
WHAWBU/IyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertarnipejmeTHble pe3y/bTaThl OCBOEHUs MPOTpaMMbl yueOHOTo IpeaMeTa
«MaTemaTuka» XapaKTepU3yHTCs OBJIaZileHueM YHUBePCa/IbHbIMU
nosHaeamenbHbIMU  OeliCMBUSMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCAAbHbIMU pe2yAsimueHbIMU O0elicmausiMu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmgusi,  obecneuusaiom
¢opmuposaHue 6a308blX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
MemoOo8  NO3HAHUSA  OKpyJcawowe20  Mupd;  NpPUMEHeHue  /102Uu4ecKux,
uccnedogamenbckux onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

Bba3oBble loruyeckue AefCTBUA:

* BBISIBJIITh U XapaKTepU30BaTh CYIlleCTBEHHbIe NTPU3HAKW MaTeMaTUYeCcKuX
O00BEKTOB, TOHSTHM, OTHOLIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBaTh
ornpejesieHUs]  TOHSATWM; YyCTaHaB/IMBaTh  CyILIeCTBEHHbIM MPU3HAK
K1accuyKalui, OCHOBaHHUSI [jisi 00O0OIIeHusI ¥ CpaBHeHHsl, KPUTepUU
NIPOBOMIMOIO aHA/IN3a;

e BOCMPUHMMATb, (OPMy/NIUpOBaTb U  TpeoOpa3oBbIBATh  CYXKIEHUS:
yTBep/WTe/IbHbIe U OTpHULaTe/bHble, eJIWHUYHbIe, YaCTHble U O0OIIue;
YCJIOBHBIE;

e BBIBJATH  MaTeMaTH4yecKue  3aKOHOMEDHOCTM,  B3auUMOCBSI3U U
MpOTHBOpeuMsi B (pakTaX, [aHHBIX, HaO/IO/EHUSIX U YyTBeP)KAEeHUsX;



npejijlaraTh ~ KPUTepUU  [JIs1  BBISIBJIEHHS  3aKOHOMEPHOCTeM U
TIPOTUBOPEUU];

e JlefaTb BBIBOABI C WCIOb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX M
WHAYKTUBHBIX YMO3aK/TFOUeHN, YMO3aK/TFOuUeHHH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUUeCKUX
yTBep>KJieHul (TpsiMble U OT TIPOTUBHOI'0), BBICTPAUBaTh apryMeHTalUIo,
TIPUBOJUTEL TIPUMEpPbI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh crocob perreHust yuyeOHOM 3a7aud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTb Haubosiee MOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TLHO BbIZIe/IEHHBIX KPUTEPHER).

Ba3oBble ucc/ie/joBaTeIbCKUe AeiiCTBHSA:

e HCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie[0BaTebCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCHI, (PUKCUPYIOLMEe TPOTUBOpeYUe, TMpobsemy,
yCTaHaB/MBaTh HMCKOMOe W  JaHHOe, (OpPMHUPOBaTh  THUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITeJTbHO CTITAHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHUe TI0 YCTaHOBJEHUI0 0COOeHHOCTel MaTeMaTUuecKoro
00BbeKTa, SIB/IEHHSI, TIPOIIeCCA, BBLIBJEHUIO 3aBHUCHMOCTeH MEXIy
00BeKTaMH, SIBJIEHHSIMU, TIPOIIeCCAMU;

e caMmocTosATenbHO (opMyJ/IMpOBaTh 0000IIeHNs U BBIBOJBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HabOJIO/IeHNs, UCC/Ie[lOBaHUs, OLIeHUBAaTh [JOCTOBEPHOCTh
TI0/TyUeHHBIX pPe3y/IbTaTOB, BLIBOJOB U 000011[eHIH;

e TPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE TIpPOllecca, a TakKXKe BblJBUTaTh
TIPe/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ uaopmanmeii:

e BBIABJATH AedHUIUTHI WHGOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IJIs PellleHus 3a7iaui;

e BbiOMpaTh UWHGOPMALMIO W3  HCTOYHUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTh U WHTEPIPETUPOBATh UH(POPMAIUIO
Pa3UUHBIX BHUIOB 1 (hOpM TIpe/[CTaB/IeHHUS;

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

e OLIeHUBATb HaZIE>KHOCTh vHbopMaLuu 1o CaMOCTOSITeJTbHO
cchopMy/TMPOBaHHBIM KPUTEPHSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeus, obecneuugarom

C(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOUUXCHL.

Oomenue:



BOCIIDUHMMAaTb YW (POPMYy/JUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMU U Lie/ISIMU 0011leHusI; ICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3DeHHsI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, [laBaTh MOSICHEHUS 0
XOZly pelleHus 3a/laui, KOMMEeHTHMPOBATh M0/IyUYeHHbIN pe3yJ/IbTarT;

B X0/le 00CYKZeHUs 3alaBaTh BOTIPOCHI M0 CYIeCTBY 00CYK/IaeMOii TeMbI,
npo6sieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/ieH, HalleJleHHbIe Ha MOUCK
pellieHus; COMOCTaB/SATh CBOU CYXXIEHUsI C CYXIEHUSIMU [JPYTUX
YUaCTHHUKOB JAuasora, oOHapy>KWBaTh pa3vuve U CXOACTBO TMO3MWLU; B
KOppeKTHOU (popMe (hopMyIMpoBaTh pa3HOIIaCUsi, CBOU BO3PaKeHHUSsI;
Mpe/CTaB/IATh  pe3y/ibTaTbl  pelleHds  3aJauyd,  SKCIIePUMEHTa,
UCC/IeIOBAaHUs],  TIPOEKTa;  CaMOCTOSITeIbHO — BbIOMpaTh  Qopmar
BBICTYTIJIEHUS C YUETOM 3a/lay Mpe3eHTalui U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHNUYeCcTBO:

3)

MOHMMaTh W WCIOJb30BaTh  TIPEMMYIIlECTBA  KOMaHAHOM U
WHAVBH/Iya/IbHOM pabOThI MPH pellieHUH yueOHBIX 3a/jau; MPUHUMATh L1e/Tb
COBMECTHOM [JleSITeJIbHOCTH, TIJITAHUPOBATh OpTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesiiTb BUIbI paboT, 10roBaprUBaThCs, 00CYKJaTh ITPOLIeCC
1 pe3y/sbTaT paboThl; 0000611]aTh MHEHUS HECKOJIBKUX JTHO/Iel;
yuaCTBOBATh B IPYIMIOBLIX hopMax paboThI (06Cy»KIeHHsI, 00MeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJIHATH CBOIO UaCTh pabOThI U
KOOD/IMHUPOBaTb CBOU [I€HCTBUS C [ADYTUMHM UWieHaMW KOMaH7bl;
OLI€EHWBAaTh KaueCTBO CBOET0 BK/a/a B OOLWM TPOAYKT TIO0 KPUTEPHSIM,
cchopMy/IMPOBaHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHS.

YHueepcanbHble  pez2yasimueHble  Oelicmgusi,  obecneuusaiom

¢opmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaB/IATh IJ/IaH, aJITOPUTM PeIlleHus 3a/jaui, BLIOUPATh CITI0CO0 perieHus
C YYETOM UMEFOIINXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBaTh U KOPPEKTHPOBAaTh BapDUAHThI PeIlIeHU C yU4ETOM HOBOM
vH(OopMaIuu.

CaMOKOHTPO/Ib:

B/aZieTh HaBbIKaMW T[I03HaBaTelbHOW pedieKCHMd Kak O0CO3HaHUS
COBepIlIaeMbIX JeHCTBUNM U MBICJIUTENBHBIX MPOL[ECCOB, UX Pe3y/bTaToB;
BAa/IeTb CrocobamMu  CaMOTIPOBEPKHM, CaMOKOHTPOJIi —TIpoljecca U
pe3yJibTaTa pelleHus: MaTeMaTU4eCKou 3a/auu;

Tpe/IBU/IeTb TPYJAHOCTU, KOTOpble MOTYT BO3HMKHYTh TIPH peIlleHUH
3a/laud, BHOCUTb KODPEKTMBBHI B /[iesiTelbHOCTb Ha OCHOBe HOBBIX
00CTOATeNBCTB, JaHHBIX, Hal[IeHHBIX OIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;



e OLleHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli U YCAOBUSM, OOBSICHSTH
TIPUYKHBI TOCTV)KEHUSI WIX HeJOCTWKEHHUs pe3y/bTaTOB [JesTeTbHOCTH,
HaXOZWTb OMIMOKY, /JaBaTh OLIEHKY TTPUOOPETEHHOMY OITBITY.

INPEJIMETHBIE PE3YJ/IbTATbBI

10 K/TACC

OmneprpoBaTh MOHATUSIMU: TOUKA, MPsiMasi, TVIOCKOCTb.

[TpyUMeHSATb aKCMOMBbI CTepeOMeTPUM M CJIe[JCTBUSI W3 HUX TIPU pellleHur
reoMeTpUUYeCKHX 3a/iau.

OmneprpoBaTh MOHATHUSAMH: TIaPa/I/Ie/IbHOCTD U TIePIIEeHANKY/ITPHOCTD TIPSIMBIX
Y TJTIOCKOCTEH.

KnaccuduipoBaTh B3auMHOe pacIiojio’KeHHe TIPSIMbIX U TUIOCKOCTeld B
TIPOCTPAHCTBeE.

OneprpoBaTh TOHATUSMH: [BYTPaHHBIA yTroJy, TpaHW [ABYIPAHHOTO YIJIa,
peOpo ABYrpaHHOTO yTJjia; JIMHEWHBIM yTro/ ABYTPAHHOTO YIJIa; TpajyCcHas Mepa
JIBYTPaHHOTrO yTJa.

OneprpoBaTh TIOHATHUSMW: MHOTOTPAHHUK, BBINYK/IBIM W  HEBBITYK/IbIH
MHOTOTPaHHMUK, 3/IeMeHTbl MHOT'OI'PaHHHKA, TTPABU/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTh OCHOBHbIE BW/IbI MHOTOTPAaHHMKOB (TTMpaMuja; IPH3Ma,
MIPSIMOYTOJIbHBIN Mapasuiesnenuries, Ky0).

KnaccubunypoBaTh ~ MHOTOTPAaHHMKH,  BBIOMpass ~ OCHOBaHHS IS
KlaccupUKaIiK  (BBITYyK/Ible W HEBBIMYyK/Ible MHOTOTDAHHUKW; ITPABH/IbHbIE
MHOTOTPAaHHUKHU; TIPsSIMble ¥ HaK/IOHHbIE TIPU3MBI, TTapasiie/ienuIie/ibl).

OneprpoBaTh MOHATUSMU: CEKYIIiasi IJIOCKOCThb, CeueHre MHOTOTPAaHHHKOB.

OOBSACHATD TIPUHLIUIIBI ITOCTPOEHUS CEUEHUH, UCITI0/b3YS METO/T CJIe/IOB.

CTpouThb CeueHMs] MHOTOTPAHHMKOB METO/IOM  CJIe/IOB,  BBITIOJHSTh
(BBIHOCHBIE) TIIOCKHE UYepTe)KW W3 PHUCYHKOB IPOCTBIX OOBEMHBIX (HUTYD: BUJ
cBepXy, COOKY, CHHU3Y.

Pemmath 3a1aul Ha HaXOXK/IeHHe reOMeTPUUeCKUX BeJTMUMH 10 0bpasijamM Hiu
aJIfOPUTMaM, TIPUMEHSISI W3BECTHble aHaTUTUUeCKWe METObI TPH PpelleHuH
CTaH/]JaPTHBIX MaTeMaTHYeCKUX 3a/lad Ha BBIUMC/IEHHE PAaCCTOSTHUM MeXAY ABYMsI
TOYKaMH, OT TOUKU [0 TIPIMOM, OT TOUKM JO IUIOCKOCTH, MeXAY
CKPEIHBaOIUMHUCS TIPSMbIMH.

Periath 3a7iauy Ha HaxOyK7eHWe reOMeTPHUYeCKUX BeJIMUMH 110 00pasiiaM Wiu
aJIrOPUTMaM, TIPUMEHSIS W3BeCTHble aHaIUTUUeCKWe MeTObl TPH PpellieHuH
CTaHJAPTHbIX MaTeMaTHUeCKMX 3aJad Ha BbIUUC/IEHHe VIVIOB  MEeXIy
CKPEI[MBAIOIUMUCS TIPSIMBIMH, MEXIy TIPIMOM U  IIJIOCKOCTBIO, MEXIy
TJTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrunciate 06bE8MBI U TJIOQIM IOBEPXHOCTEN MHOTOIPaHHUKOB (TIpH3Ma,
nMpaMyza) C T[pyvMeHeHWeM (OpMyJ/; BbIYMC/IATE COOTHOLUEHUS MeXAy
TUIOILAZISIMU TIOBepXHOCTeH, 00 béMamMu 10J0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUAMH: CHMMeTpPUSI B IIPDOCTPAHCTBE; LIeHTP, OCb U
IVIOCKOCTh CUMMEeTPHH; LIEHTP, OChb U IJIOCKOCTb CUMMETPUU (PUTYDBI.

W3BnekaTb, TmpeoOpa3oBbiBaTh M HHTEPIIPETHPOBaTh HMH(OPMAaLMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, rnpefCcTaB/IeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMeHATL reomeTpuyeckue (akTbl [Ji pelleHWs CTepeoMeTpUYeCKUX
3a/,a4, MpeAroarawlux HeCKOJ/IBKO 1IaroB pelleHts, ec/id YCI0BUSl [IPUMeHeHUs!
3a/laHbl B SIBHOM (hopMe.

[IpumeHATH  TpOCTellllMe IpOrpamMMHble  CpefCTBa UM 3JIeKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PelleHnH CTepeoMeTpUYeCcKrX 3aad.

[TpuBoguTE TpUMepbl MaTeMaTHUUeCKHWX 3aKOHOMEpDHOCTeM B TNpUpoJe U
JKWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F'eOMeTpPUU B UCKYCCTBe.

[IpumMeHATh TOyYeHHble 3HAHWSl Ha IIPAKTHKe: aHa/JIM3UPOBaThb peasbHble
CUTyalluM U TIPMMEHSITb W3yueHHble TOHATUS B I[IpolLlecce IOMCKAa peLleHUs
MaTeMaTHUeCcKd C(OpMy/JIMpOBaHHOW MpobseMbl, MO/eNMpOBaTh peasbHble
CMTyallUM Ha sA3bIKE TeOMeTpUH, WCC/Ie[0BaTb I[IOCTPOEHHbIE MOJENU C
MCTI0/Ib30BaHNEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara aare0pbl; peliarh
IIpaKTUYeCKre 3a/lauy, CBsI3aHHble C HAaXOKeHneM reOMeTPUYeCKUX BeJIMUH.

11 K/TACC

OmnepupoBaTh TOHATUSMU: I[WIMHAPUUECKasi TIOBEPXHOCTb, 0Opa3yrolue
L[WIMHAPDUYECKOW  TIOBEPXHOCTH;  LWIMHADP;  KOHWUYeCKas  TOBEPXHOCTh,
oOpa3ymoiire KOHUUeCKol TTOBepXHOCTH, KOHYC; cpepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHust (LUIUHAP, KOHYC, cdepa U 11ap).

OOGBSICHITb CTIOCOOBI TTOJTyUeHUs TeJl BPaLL[eHMUsl.

KnaccuduimpoBats B3auMHOe pacriosioykeHue chepbl U MI0CKOCTHU.

OneprpoBaTh MOHATUSIMU: 111aDOBOM CEerMeHT, OCHOBaHUe CerMeHTa, BbICOTa
CerMeHTa; I111apoBOM CJIOM, OCHOBaHUe IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbrunciasite  00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKHX Tesl C IpuMeHeHreM (popmyii.

OnepupoBaTh TIOHSATHUSIMA: MHOTOTDAaHHMK, BIIMCAHHbIK B cdepy U
OTMHMCaHHBIA OKOJ0 cdepbl; cdepa, BNMCAHHAsE B MHOTOTPDaHHUK WU TeJjo
BpalljeHusl.

BbIUMCISTE COOTHOIIIEHUS] MeXXIY TLIOL[aAsiMU TIOBEPXHOCTe U 0O0bEéMaMu
MO/I00HBIX Te.



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

BbITIO/THATE (BBIHOCHBIE) TIJIOCKHE UePTeXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH C€UeHHs Tesl BpallleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaThL MW IIpeoOpa3oBbiBaTh WHGOPMALUIO O
MIPOCTPAHCTBEHHBIX MeOMeTpPUUeCKUX (pUrypax, mpe/iCTaB/JeHHYI0 Ha uepTe)kax U
PUCYHKaX.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

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

[TpuMeHsITh TIpaBU/IO Tapaslienenuresa.

OrnepupoBaTh NOHATUSIMU: []eKapTOBLI KOOPJWHAThI B POCTPAHCTBE, BEKTOD,
MO/Iy/Ib BEeKTOpa, PaBeHCTBO BEKTOPOB, KOOpDJWHAaThl BEKTOpa, YTOd MEXIy
BEeKTOPaMH, CKaJIsipHOe TIPOM3Be/leHre BeKTOPOB, KOJ/IMHeapHble U KOMIJIaHapHbIe
BEKTOPBI.

HaxomuTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTODaMHU, CKaJIsipHOe TIpOM3Be/leHHe, pacKiafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BeKTOpaM.

3a/jaBaTh MJIOCKOCTh YpaBHEHHWEM B /IeKapTOBOM CUCTeMe KOOp/JuHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jid pellleHrss CTepeoMeTpPUUecKuX
3aja4, MpeAToararwiuX HeCKOJ/ILKO 11ar0B pellieHUs], eC/id YCI0BUs PUMeHeHUsT
3a/laHbI B IBHOU (hopMe.

PeriaTh mpocTeliliiie reoMeTpuueckue 3aJjauM Ha TMpUMeHeHUWe BeKTOPHO-
KOOPAUHATHOTO MeTOZa.

Pemath 3afjaud Ha [0Ka3aTe/JbCTBO MaTeMaTHMUeCKUX OTHOIIeHUH U
HaxoX/leHre TeOMeTpUUeCKHX BeJIMUrH 10 o6pasiiaM Wiv aaroputMam, pUMeHsist
W3BeCTHbIe METO/IbI TIPU pellleHuH CTaHAApTHBIX MaTeMaTUueCKUX 3a/iau.

[IpumMeHsITb  TIpOCTelilliie TIpOrpaMMHBbIE  CpeJCTBa W 3JeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI [P PellieHnH CTePeoMeTPUUYeCcKHX 3aJau.

[TpuBOgUTHL TIpUMepbl MaTeMaTUUeCKUX 3aKOHOMEePHOCTeill B TpUpojie U
»KWU3HU, pacrio3HaBaTh MPOsiB/ieHUe 3aKOHOB T'eOMeTPHH B UCKYCCTBe.

[IpuMeHsITh TIONyyeHHble 3HaHUSI Ha TIPAKTHKe: aHa/M3UPOBAThb peasbHbie
CUTyal[id W TIPUMEHSITh W3yueHHble TIOHATHS B TIpollecce TOMCKA peleHus
MaTemMaThueckKd CGhOpMy/JMPOBaHHON mMpobJeMbl, MO/le/IMpOBaTh  peasibHbIe
CUTyalluh Ha sA3bIKe TeOMeTpUU, WUCC/Ie[oBaTh IIOCTPOEHHbIE MOJeIU C
HCTI0/Th30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariiapaTa aareOphl; peliaTh
TIpaKTHUYeCKHe 3a/lauk, CBsI3aHHbIe C HAX0XKJeHUeM TeOMeTPUUYeCKHX BeTUUKH.



TEMATHNUYECKOE IVNTAHUPOBAHUE

10 KJIACC
HaumeHoBanue pa3gena  |KommuectBo OcHOBHOe cofiepkaHue OCHOBHBIE BU/IbI [1eSITE/TbHOCTU
(TemnI) Kypca 4yacoB 00yUarOIIXCSI
BBeneHue B ctepeoMeTpuro 10 OCHOBHBIE TIOHATUS] CTEPEOMEeTPUU: AKTyanu3upoBaTh (PaKThI

TOUKa, TIpsiMasi, TJIOCKOCTh,
npocTpaHcTBO. [IpaBusia u3obpaxkeHust
Ha pUCYHKaX: U300pakeHust
TJTOCKOCTEeM, Tlapasiie/TbHbIX TIPSIMbIX
(oTpe3koB), cepeiMHbI OTpPe3Ka.
[TonsiTUsA: nepecekarorecs
TUIOCKOCTH, TIepeCeKarolecs rpsiMast
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOTpaHHUKaMH,
1300pakeHrie MHOTOTPaHHUKOB

Ha pUCYHKaX, Ha MPOEKI[MOHHBIX
yepTerkax. HauanbHbIe cBeleHus

o Kybe u nupamuje, ux

pa3BepTKU

1 Mojeni. CeueHUs] MHOTOTDaHHUKOB.
[TonsiTrie 06 aKCHOMaTUUECKOM
TIOCTPOEHHH CTEePEOMETPHH: aKCHOMBI
CTepeoOMeTPHH U CIe/ICTBUS U3 HUX

Y METO/IbI TIJTAHUMETPUH,
peJieBaHTHBIE TEMe.

ITosryyaTh npe/iCTaB/IeHUS

O TIPOCTPAHCTBEHHBIX

durypax, pa3bupaThb

MpOCTeMiive TIpaBu/ia n300paykeHust
3TUX GUTYP.

M3006pakaTh NPsSIMYIO U TVIOCKOCTh
Ha PUCYHKe.

Pacno3HaBaTh MHOTOTPaHHUKH,
npamuly, Kyo, Ha3bIBaTh UX
3JIEMEHTHI.

Jenarb pUCyHOK Ky0a, MMpamMH/ibI,
HaXO/[IUTh OIIMOKY B HEBEPHBIX
1300pa’keHUsIX.

3HAKOMHUTBCA C CeUeHHUsIMH,

C MeTO/IOM CJIe/IOB; UCTIOb30BaTh
[J1s1 TIOCTPOEHUSI CeUeHUs1 MeTO/]
CJ/iefioB, KpaTKO 3aMMChIBaTh I1aru
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TIOCTPOEHHUSI CeUEHMSI.
Pacno3HaBaThb BU/| CEUEHUS

1 OTHOIIIEHHUH, B KOTOPBIX CeUeHHe
nmenut pebpa Kyba, HAXOIUTh TUIOIIA b
CeueHusl.

Hcnonb3oBaTh 11ogo6me

TIpY PellieHnH 3a/iayu Ha ITIOCTPOeHHe
CeuYeHU.

3HAKOMMTBCA C AKCHOMAaTHUeCKHUM
TIOCTPOEHHEM CTEPEeOMETPHH,

C aKCMOMaMU CTepeOMEeTPUH

U CJIe/ICTBUSIMHU U3 HUX.
VI/UTI0CTPUPOBATh aKCHOMBI
PUCYHKAMU U [IpUMepaMH

13 OKpY>KaroIrier 00CTaHOBKH

[IpsiMBble ¥ TJIOCKOCTH

B [IPOCTPAHCTBe.
[TapasnienbHOCTE NPAMBIX
Y TUIOCKOCTen

12

B3auMHoe pacrionoykeHue TIpsiMbIX
B MPOCTPAHCTBeE: MepeceKaroIecs,
rapasuiesibHbie U
CKpeIlUBatol1ecs TpsMble.
[MTapanienbHOCTb TPSIMbIX

Y TIJIOCKOCTe! B TIPOCTPAHCTBE:
rapa’siiesibHble TIpsiMbie

B TIPOCTPAHCTBe; Tlapasijie/lbHOCTh
TpeX MPsIMbIX; MapaiielbHOCTh
MIPSIMOM M TJIOCKOCTU. YTJIbl

AKTya/Tu3upoBaTh (PakThl U METO/bI
T/IaHUMEeTPUHM, pesieBaHTHbIE TeMe,
TPOBO/IUThH aHAIOTHH.

Ilepeuync/sITh BO3MOKHBIE CTTOCOOBI
PacroJioKeHUs! IBYX NPSIMbIX

B MMPOCTPAHCTBe, WTKOCTPUPOBATh UX
Ha NpUMepax.

JlaBaThb onpejesieHHe
CKPEeIUBaIOLMXCS TIPSIMBIX,
dbopmyMpoBaTh NpU3HAK
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C COHarpaB/eHHbIMA CTOPOHAMHU; YIoJl
Me)KJy PSIMBIMU B IPOCTPaHCTBe.
[TapannenbHOCTh MIOCKOCTEM:
rapasuie/ibHble TJIOCKOCTH; CBOMCTBA
Trapa’suie/ibHbIX TIJIOCKOCTEH.
[TpocTetiiive MpoCTpaHCTBEHHbIE
(Urypbl Ha TJIOCKOCTHU: TeTpas/ip,

Ky0, Tlapasisiesierure/i; oCcTpoeHue
ceyeHUN

CKPeLMBAIOLHXCS MPSAMbIX
Y TIPUMEHSITh ero MNPy pelleHun
3a/au.

Pacno3naBaTthb npusMy, Ha3bIBaTh ee
3/IeMEHTBI.

CTpoutb ceueHust MPU3MbI

Ha FOTOBBIX YepTeXKax.
ITepeuncaAATb BO3MOXKHbIE

criocobbI B3aUMHOTO PacTio/IoyKeHUs
MPSIMOM U TIJIOCKOCTH B
MPOCTPAHCTBE, NMPUBOJIUTH
COOTBETCTBYHOLLWE IPUMEDBI U3
peanbHOM XKU3HH.

JlaBaThb onpejesieHHe
rapasiiebHOCTH TIPSIMOU

Y TJTOCKOCTH.

®opmy/IMpOBaTh NMPU3HAK
napasiie/lbHOCTA NPSIMOU

Y TUIOCKOCTH, YTBEPKJeHue O MPsSIMON
riepeceveHus JABYyX IJIOCKOCTEN,
MPOXOJALLMX Yepe3 Iapasvle/ibHble
TMpsIMBbIE.

Pemrars npakTuueckue 3ajauu

Ha TIOCTPOeHUue ceueHui
MHOIOTPaHHUKA.

OO0BACHATH C/ly4and B3aUMHOT'O
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PacCIioI0KeHUs TIJI0OCKOCTEHN.
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JlaBaThb onpejesieHNe NapasiieabHbIX
TJIOCKOCTel; MPUBOJUTh TIPUMEDHI
Y3 peaslbHOU »KU3HU U OKPY Karolen
00CTaHOBKY, W/TFOCTPUPYIOLIHE
rapasiie/lbHOCTb TIJIOCKOCTEM.
Hcnonb30BaTh MpU3HaK
rapasiie/lbHOCTH ABYX MJIOCKOCTEH,
CBOICTBA Mapasiie/bHbIX TJI0CKOCTel
TIpU pellieHrH 3aJjau Ha TIOCTPOeHue.
OO0BACHATH, UTO Ha3bIBAETCS
rapa’ijieJibHbIM NMPOEKTUPOBAHUEM

Y KakK BBITIOJTHSIETCS] IPOEKTUPOBaHUE
buryp Ha MI0CKOCTb.

M300paxkaTh B mapasuielbHON
MPOeKLIMY pa3/inyHble
reoMeTpuyeckre (GUryphbl.
MopenupoBaTth peajbHble CUTYyaL[U
Ha SI3bIKe reOMeTpUH, UCC/Ie/I0BaTh
MOCTPOEHHbIe MO/

C UCMOJ/Ib30BaHUEM reoMeTpUUeCKuX
TIOHSITUH.

Hcnonb30BarTh Npy pellieHuy 3aiau
Ha MOCTPOeHNe CeYeHU MOoHsATHE
rapasuie/lbHOCTU, TIPU3HAKU

Y CBOMCTBA NapasjieslbHbIX TIPSIMbIX
Ha TIJIOCKOCTH
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[TeprieHTUKY/IIPHOCT TPSIMbIX
U TJIOCKOCTeH

12

[TepnieH MKy ISIPHOCTB TIPSIMOM

Y TUIOCKOCTH: TTepIeHUKYJIspHbIe
NpsiMble B IPOCTPAHCTBE, MPsIMbIe
napasijiesibHble Y NepreHUKY/IspHbIe
K IIJIOCKOCTH, NTPU3HaK
NeprieHUKY/ISPHOCTY NPSMOM

Y TUIOCKOCTH, TeopeMa O MpsSIMOr
NepIieHUKYJISIPHOU TIJIOCKOCTH
[TepnieHAUKY ISP Y HAKJIOHHbBIE:
pacCTosiHKe OT TOYKHU |0 IVIOCKOCTH,
paccTosiHUe OT MPSIMOU [10 IJIOCKOCTH

AKTyanu3upoBarth (HDaKThl U METO/IbI
TJIaHUMETPUH, pejieBaHTHBIE TEMeE,
MPOBOAUTH aHA/IOTHH.

OOBSACHATH, KAaKO# Yro/1 Ha3bIBaeTCs
YIJIOM MeXy TlepeceKarolUMUCs
MPSIMBIMU, CKPEIUBAaOIUMUCS
MPSIMBIMU B TIPOCTPAHCTBeE.

JlaBaThb onpeje/ieHue
TeprieHIUKY/ISIPHBIX TTPSIMbIX

Y MPSIMOH,

repreHVKY/ISIPHOM K

TJIOCKOCTH.

Haxoauthb yribl Mexay
CKpeIIUBaIOIUMHUCS TIPSIMBIMU B KyOe
Y NpaMuie.

IIpuBOAUTH NPUMeEPHI U3 PealbHOU
JKWU3HHU U OKpY>Karollleli 00CTaHOBKH,
WUTKOCTPUPYIOLLIE
TMeprieHIUKYISIPHOCTb NPSIMBbIX

B MMPOCTPAHCTBE

Y TIepIeH/JUKYJ/ISPHOCTb MPSMOU

K MJIOCKOCTH.

dopmMyMpoOBaTh MPU3HAK
TepIieHIUKYJISIPHOCTH MPSMOU

Y TJIOCKOCTH, TIPUMEHSITh ero Ha
TIPAKTHKE: OOBSICHATE
NepreHINKY/ISpHOCTL pebpa Kyba
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W JHWarOHdJIM €ro rpady, KOTopas €ro
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He COJIeP)KUT, HAXOJUTh JJIUHY
JMaroHau Kyoa.

BbIuuC/IATH BHICOTY NPaBUIBHOU
TPeYrOoJIbHOM Y TIpaBU/IbHOU
YeTbIPeXyTroJ/IbHOM MUpaMuZ, 1o
nHaM pebep.

Pemarth 3a71auy Ha BBIYUCIIEHUS,
CBsI3aHHbIE C TIepreHUKY/ISPHOCTBIO
MPSIMOM U TIJIOCKOCTH,

C UCMOJ/Ib30BaHUEM MPU PelleHUH
NJIaHUMeTpUUeCcKUX (akToB

Y MEeTO/IOB.

OO0BACHATH, UTO HA3bIBAIOT
MepreHAnKyasipoM U HaKJIOHHOU

13 TOUKH K IJIOCKOCTU; MpOoeKLrei
HaKJIOHHOU Ha MJIOCKOCTb.
OOBACHATD, UTO Ha3bIBAETCS
pacCTosiHWEM: OT TOYKH /10 TUIOCKOCTH;
Me>Xy Tlapasiie/lbHbIMU TI0CKOCTSIMY;
MeXXIy TIPSIMOM U Mapasuie/ibHOM eu
TJIOCKOCTBIO; MEXY
CKPeLMBarOLUMUCS NPSMbIMH.
HaxoauTh 5TH pacCTOsAHUS

B MIPOCTHIX C/Iyyasix B KyOe,
nupaMmu/ie, mpusMe.

MopenupoBaThb peasnbHble
CUTyallUd Ha s3blKeé T'eOMeTpHH,
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HCC/IeJOBATh
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MOCTPOEHHbIE MOJIe/TN

C MCII0/Ib30BaHUEM T'eOMeTPUYEeCKUX
TIOHSATUM.

Hcnonb30BaTh MpU pellieHUH 3a7a4u
Ha MOCTPOEHUE CeUeHUU TeopeMy
[Tudaropa, cBOKMCTBa MPSIMOYTOTbHBIX
TPeYro/JIbHUKOB

Y16l MEXy NPSMbIMA
Y TIJIOCKOCTSIMU

10

YT/IBl B IPOCTPAHCTBE: YOI MEXIY
MIPSIMOU U TIJIOCKOCTBIO; IBYTPaHHBIN
YT OJ1, TMHENHBIN YroJl ABYTPAHHOTO
yria.

[TepnieHAUKYISAPHOCTD TJIOCKOCTEN:
TIPU3HaK MeprieHUKYISIPHOCTH JBYX
IUI0CKOCTel. Teopema 0 Tpex
nepreH/IMKyisipax

AKTya/Tu3upoBaTh (PakTbl U METO/bI
TJIaHUMETPUH, pejieBaHTHbIE TeEMe,
MPOBO/IUThH aHAJIOTUU.

JlaBaThb onpejesieHNe yria MeXay
MPSIMOM Y TIJIOCKOCTHIO,
(dhopmy/IMpOBaTh TEOPEMY O TPeX
neprieHAuKYy/isipax U 00paTHYO K Hel.
HaxoauTb yros Mexxay mpsiMmoi

Y TIJIOCKOCTBIO B

MHOTOI'DaHHUKE, pPacCTOsIHUE OT
TOUKHU JI0 TIPSIMOU

Ha TJIOCKOCTH, UCTIO/b3Ys TeOpeMY

O Tpex MeprieHAUuKYy/isipax.
IIpoBoauTh Ha uepTexe
NeprieHAUKYJIsp: U3 TOUKU

Ha MPsSIMY0; U3 TOUKU Ha TVIOCKOCTb.
JlaBaTh oripefiesieHye JBYTPaHHOTO
yrJla ¥ ero 3J1eMeHTOB.

OO0BACHATH PaBEHCTBO BCEX
JIMHEMHBIX YTJIOB IBYTPAHHOIO yIJIa.
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HaxoauThb Ha uepTeXxe JBYTPaHHbIN
yron mpud  pebpe  THUPAMU[BI,
TIpU3MBbl, Mapasiienenurie/ia.

JlaBaThb onpejesieHUe yrjia Mexay
TIJIOCKOCTSIMHU.

JlaBaThb onpejeseHue

1 ¢opMy/IMPOBAaTh MPU3HAK
B3aMMHO TlepreH/IUKY/ISIPHBIX
TIJIOCKOCTEM.

HaxoauTh yribl MeXy TJI0CKOCTSIMU
B KyOe 1 mupammue.

Hcnonb30BarTh Npy pellieHuH 3aiau
OCHOBHbIE TEOPEMbI U METO/IbI
TJIAHUMETPUU.

MojenpoBaTh peasibHble CUTYaLUU
Ha s13bIKe reOMeTPUU, HCC/Ie0BaATh
MOCTPOEHHbIe MOJe/U

C UCTI0/Tb30BaHUEM reoMeTpUUeCcKuX
TTOHSATUM.

Hcnonb30BaTh MNpy pellieHuy 3aau
Ha MOCTPOeHUe CeUueHUU
COOTHOLLIEHUS B MPSIMOYTO/TbHOM
TpPeyrobHUKe

MHororpaHHuKu

11

ITonsiTHE MHOI'OrpdHHHKA,
OCHOBHbI€ 3/IEMEHTBI MHOT'OI'DAHHUKA,
BBIITYKJ/IbI€ M HEBBIITYKJ/IbIE

AKTya/Tu3upoBaTh (PakThl U METO/bI
NJIaHUMEeTPUU, pe/ieBaHTHbIE TEME,
NMPOBOAUTH AHA/IOTHH.
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MHOT'OTPaHHUKY; pa3BepTKa
MHOIOTPaHHUKA.

[Ipr3ma: n-yrosibHas npusma; rpaHu
Vi OCHOBaHUS NPU3MBI; TIpsiMast

Y HaKJIOHHasi IPY3Mbl; O0OKOBast

Y TI0JTHas1 TIOBEPXHOCTh TIPU3MBL.
[Tapannenenurnej, NpsiIMOYTO/TbHbIN
rapasiiesieniunes; U ero CBOMCTBA.
[Tupamuga: n-yrosbHas nupaMuza,
I'PaHy U OCHOBaHUe MMpaMU/bl;
6oKoBasi ¥ MI0/THasi [TOBEPXHOCTh
NYMpaMU/ibl; TIpaBU/IbHAs U yCeueHHast
rMpaMuza.

OJIeMeHThI TIPYU3MBbI U ITUpaMU/bI.
[IpaBubHbIE MHOTOTPaHHUKMU:
TIOHSAITHE TPaBUJIbHOTO
MHOT'OTPaHHUKA; NPaBUJIbHas IpU3Ma
Vi TIpaBUJ/IbHAS TTMpaMK/a; IpaBy/ibHas
TpeyroJibHas nupaMuzaa

Y TIpaBU/ILHBIN TeTpasap; KyoO.
[IpeacraByieHre O NMPaBUIbHBIX
MHOI'OTpaHHUKaX: OKTas3/ip, AOLeKasap
Y MKOCas/p.

CuMmeTpus B IIPOCTPAHCTBE:
CUMMEeTPHS OTHOCUTEJIbHO TOUKH,
MIPSIMOU, TIJTIOCKOCTH. DJIEMEHTHI

JlaBaThb onpejeieHHe
napasijiesiernivrie/ia, pacrno3HaBaTh €ro
BU/IbI U U3yUyaTb CBOMCTBA.

JlaBaTh oripefiesieHye NMpaMU/pbl,
pacno3HaBaTh BU/Ibl MUPaMU/,
¢hopmyiupoBaTh CBOCTBaA pebep,
rpaHeu U BbICOThI MPaBUIbHOU
MpaMU/pbl.

HaxoauThb 1/1011a/1b T0JTHOU

1 OOKOBO¥ MOBEPXHOCTH MHMPAMU/IBI.
JlaBaThb onpejesieHne yCeueHHOM
MMpaMK/ibl, Ha3bIBaTh €e 3JIeMeHThI.
DopMyIMpPOBATh TeOpeEMY

0 TIoII[aI GOKOBOM MTOBEPXHOCTH
MPaBU/IbHOW YCEUEHHOW MUpaMHU/bI.
Pemartsh 3a/1aur Ha BBIYMCIIEHNUE,
CBsI3aHHbIE C NTMPaMUZaMH, a TaKxKe
33/lauM Ha MOCTPOEHUEe CeueHuH.
JlaBaThb onpejeieHue TIPU3MBI,
pacno3HaBaTh BU/IbI PU3M,
U300paxkaTh MPU3MbI Ha UepTexe.
HaxoauThb 11/101113/1b TIOJTHOW WU
OOKOBOI TTOBEPXHOCTHU TIPU3MBI.
M3yuaTh COOTHOLIEHUS Duiepa
IJ1s1 urciia pebep, rpaHeli U BepIIvH
MHOTOT DaHHHKa.
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CMMMETPUM B MUpaMU/ax,
napasiiesienuresiax, MpaBUIbHBIX
MHOT'OrpaHHUKaX.

Brrunciienve 371eMeHTOB
MHOTOTPaHHUKOB: pebpa, AuaroHanu,
yrbl. [T1o1jaib 60KOBO¥ MOBEPXHOCTH
Y TI0JIHOM MIOBEPXHOCTH MPSIMOK
TMIPU3MBI, TJI0Lalb OCHOBAaHWH, TeopeMa
0 OOKOBOM MOBEPXHOCTHU TIPSIMO
npu3Mel. [Tnomazas 60koBoM
MOBEPXHOCTHU U MIOBEPXHOCTU
NpaBU/ILHOW MUpPaMU/bl, TEOpeMa

O TI/IOIaI OOKOBOM TTOBEPXHOCTH
yCeUeHHOU MUpaMU/bI

MN3yyaTh BUBI TPaBUIBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS

Y KOJTMUeCTBO TPaHel.

HN3yuaTtb cuMMeTpUro
MHOTOIPaHHUKOB.

OOBSACHATH, KaK/ie TOUKU
Ha3bIBalOTCSl CAMMETPUUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKHM, TIPSIMOU
WJIY TJIOCKOCTH, YTO Ha3bIBaKOT
LIEHTPOM, OCBIO WJIU TUIOCKOCTBIO
CUMMETPUU (PUTYDBI.

IIpuBoaUTHL NpUMeEpHI
CUMMETPUUHBIX (DUT'YD B apXUTEKTYpe,
TeXHHUKe, IPUPO/e.

MopenupoBaTh peaibHble CUTYaLUU
Ha sI3bIKe reOMeTpUH, UCC/Ie[J0OBaTh
MOCTPOEHHbIE MOJEH

C UCTOJIb30BaHUEM TeOMETPUUYECKUX
MOHSTUM, UCTI0/Tb30BaTh Moj001e
MHOTOIDaHHUKOB

O6BbeMbI MHOTOTPAHHHUKOB

[TonssTHe 006 oobeMe. OOBLEM
MIMPaMU/IbI, TIPU3MEI

AKTya/Tu3upoBaTh (PakThl U METO/bI
TJIaHUMeTPUM, pejieBaHTHBIE TeMe.
OOBACHATDH, KaK U3MEPSIIOTCS
00BEeMBI TeJl, IPOBO/IST aHAIOT IO

C ¥3MepeHUueM IIoNa/len

27




MHOTOYTOJIbHUKOB.
dopMy/IMpPOBaTh OCHOBHBIE
CBOMCTBa 00BHLEMOB.

N3yuath, BLIBOAUTH (hOPMYJIBI
o0BbemMa TIpSIMOYTOJILHOTO
rapa’iiesierure/ia, Ipu3Mbl

Y TIHPaMU/IBI.

BerunciAaTb 06eM NpHU3MBI

Y TIHPaMHU/IBI TT0 X 37IeMeHTaM.
IIpuMeHATH 00beM [I71s1 peltieHust
CTepeoMeTPUUeCKHX 3a7jau

1 /IS HAXOK/IeHUSI TeOMeTPUUeCKUX
BEJIMYMH.

MojeiMpoBaTh peasbHbIe CUTYaLUH
Ha S13bIKe TeOMEeTPUH, HCC/Ie0BATH
TOCTPOEHHBIE MOJIETH

C UCIT0/Ib30BaHUEM T'eOMeTPUUECKUX
TTIOHATHUU

HOBTOPEHI/IEZ ceyeHuys,
PACCTOSAHUSA U YIJIbI

[TocTpoeHue ceueHU

B MHOI'OTpaHHUKe.

BrluncieHne pacCTOSIHUM: MeXAy
[BYMSI TOUKaMH, OT TOUKHU 10 TIPSIMOU,
OT TOYKH 10 TIJIOCKOCTU; MEXAY
CKpeLMBarOLMMUCS TIPIMBIMHU.
Breruncienve yrios: Mexny

CTpouTh ceueHHe MHOTOIpaHHUKA
METO/JJOM CJIe/IOB.

JlaBaTh onpeje/ieHHe PaCCTOSTHUS
MeXay hurypamu.

HaxoauThb pacCcTosTHHE MEXIY
rapasie/lbHbIMU TJIOCKOCTSIMH,
MeX/y TJIOCKOCTBIO U TapasuieibHON
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CKpeLLMBaroLMUCS NPSMbIMH,
MeXXy TIPSIMOM M MJIOCKOCTBIO,
JIBYTPaHHbIX YIJIOB, YIJIOB MEX/Y
TUIOCKOCTSIMU

ey TIPSIMOU, MeXy
CKpeIUBaIOLUMHUCS TTPSIMBIMHU.
CTpouTb TMHENHBIA YO/
JIBYTPaHHOIO yTJla Ha YepTexe
MHOT'OTPaHHMKA U HaXOUTh ero
BeJIMUMHY.

HaxoauTh yribl MeXAy MJI0CKOCTSIMHU
B MHOT'OIDaHHHUKAaX

OBLIEE KOJIMYECTBO
JACOB I1O ITPOI'PAMME

68
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11 KJIACC

HavmeHnoBanue pa3gena  [KommuectBo OCHOBHOEe cofiepKaHue OcCHOBHBIE BU/IbI [1€ATE/IbHOCTU
(Tembl) Kypca yacoB 00yuaroIuXxcs
Tesa BpareHus 12 Cdepa u 1map: LeHTp, paguyc, AKTya/nu3upoBaTh (PaKThl U METO/bI

AuameTp; TUIOIIa/[b TTIOBePXHOCTH
cdepbl. B3aMHoe pacrioioykeHue
cdephbl U MJI0OCKOCTH; KacaTelbHast
TIJIOCKOCTB K cdepe; T/10111a/1b
cdepsl. 306pakeHue cdepsl, mmapa
Ha riockocty. CeuyeHus 11apa

TJIAHUMETPUMU, peJieBaHTHbIE TeME,
NPOBOAUTH AHAJIOTUU.

JlaBaThb onpejenenus cepsl U 11apa,
VX LIeHTpa, pajuyca, AuaMeTpa.
Onpepenarsb chepy Kak puUrypy
BpallleHUs1 OKPY>KHOCTH.
HccnepgoBaTh B3aMMHOE
pacnoJsiokeHue cepbl U MIOCKOCTH,
IBYX c(ep, WITHOCTPHUPOBATh 3TO

Ha yepTekax U pUCyHKax.
®opmy/MpoBaTh OIpejiesieHye
KacaTe/lbHOM TIJIOCKOCTH K cepe,
CBOWCTBO Y MPU3HAK KacaTebHOH
TIJIOCKOCTH.

3HaKOMMTBCA C reo/ie3n4ecKuMu
JIUHUSIMU Ha cdepe

LumHpruecKast TOBEPXHOCTD,
oOpa3sytoliye IUINHAPUYeCKO
TIOBEPXHOCTH, OCh LIWTMHAPUYECKOH
MoBepxHOCTHU. LIM/TMHAD: 0CHOBaHUs
1 6OKOBasi TOBEPXHOCTD,

OOBACHATD, UTO HA3bIBAIOT
LIWJIMH/IPOM, Ha3bIBaTh €r0 3/IeMEeHTHI.
M3yuarthb, 00BACHATD, KaK MOTYUYUTh
LWIMH/P MyTeM BpalleHus
MPSIMOYTOJIbHUKA.
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oOpa3ytoiias ¥ oCh; T/I0IIAIb
OOKOBOM U TIOJTHOM TTOBEPXHOCTH.
V300pakeHne MUIMHAPA

Ha TJI0CKOCTH. Pa3BepTKa LUIMHApA.

CeueHusi UIMHAPA
(10CKOCTBIO, Mapasie/ibHON
WU TIePIeHUKYJ/ISIPHON 0CU

LATUHAPA)

BbIBOAUTH, MCNO0/Ib30BaTh (OPMY/Ib
JJTsI BBIYMCJIEHUS TITOIaZi OOKOBOM
TIOB€PXHOCTH IIUIUH/Ipa.

N3yuaTh, pacno3HaBaTh Pa3BepTKy
L[UIMH/Ipa.

MN300paxarh LIWIMHAD U ero ceueHust
TJIOCKOCTBIO, MPOXO/SIIeN yepes3 ero
0Cb, TIapa/ljieJ;IbHOU WU
TieprieH/IUKYJISIPHON OCH.

HaxoauThb I/10111a/J¥ 3TUX CeUeHUH.
MojenupoBaTh peajibHble CUTYalUU
Ha S13bIKe FreOMeTPUU, HCC/IeA0BATH
MOCTPOEHHbIE MOJIe/NH

C UCT0JIb30BaHUEM TeOMeTPUYeCKUX
TOHSATUMN

KoHuueckasi TOBepXHOCTb,
obpa3yrolre KOHHUeCKon
TIOBEPXHOCTH, OCh U BepILIUHA
KOHUUYECKOU TTIOBePXHOCTH.
Konyc: ocHOBaHuMe ¥ BepIlvHa,
obpa3yroljasi ¥ 0Ch; IIOIIAIb
OOKOBO¥ U T0JTHOM TTIOBEPXHOCTH.
YceueHHbIN KOHYC: 0Opa3sytolue
Y BBICOTA; OCHOBaHUS U OOKOBast
TIOBEPXHOCTb.

M306pakeHre KOHyCa Ha TJIOCKOCTH.

OOBACHATH, KAKOE TeJI0 Ha3bIBaIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
3J/IeMEeHTBhI.

M3yuarthb, 00BACHATD, KaK MOTYUUTh
KOHYC TyTeM BpallleHus
TIPSIMOYTOJILHOTO TPEYTO/IbHUKA.
M300pakaTh KOHYC U €ro CeueHHsI
TJIOCKOCTBI0, TIPOXO/IsIIeld uepe3 oCh,
Y TUTOCKOCTBIO, TTePIeH/IUKYISIPHOM
K OCH.

V3yuaTh, pacrio3HaBaTh Pa3BepTKY
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PasBepTKa KOHyCa.

CeueHuist KOHycCa (TVIOCKOCTBIO,
rapasie/i,HOW OCHOBaHUIO,

Y TJIOCKOCTBIO, TIPOXOAsIen
yepe3 BeplLrHY)

KOHYCa.

BbIBOAUTH, MCN0/IB30BaTh ()OPMY/IbI
JI7IsT BBIUKMC/IEHUS TIIoIaZiv 60KOBOM
TOBEPXHOCTH KOHYCA.

HaxoauThb 1/10111aJ1 CeYeHUM,
MPOXO/SIIMX Yepe3 BepPLIMHY KOHYCa
WU TIepIeH/VKYJ/ISIPHbIX ero OCH.
O0BACHATH, KAKOe TeJI0 Ha3bIBaeTCs
yCeUYEHHBIM KOHYCOM.

N3yuarth, 00BACHATD, KaK €ro
TOJIyYUTh MyTeM BpalljeHust
MPSIMOYTOJILHOM TparieLyu.
BbIBOAUTH, NPUMEHSATH (POPMYITy
JJTsT BBIYMC/IEHUS TITOIaZy O0KOBOM
TIOBEPXHOCTH yCEUeHHOT 0 KOHyca

KomOuHalys Tes BpaiieHust

Y MHOT'OT'DaHHHUKOB. MHOT'OrPaHHUK,
OMMCaHHBIN 0KOJI0 cepsl; cepa,
BITMCaHHasi B MHOTOTPaHHUK WU

B TeJI0 BpallleHuUs

AKTyanu3upoBaTh (HakTbl U METO/bI
IIJIaHUMETPUH, peJleBaHTHbIE TeMe,
IIPOBO/IUTH aHA/IOTUH.

Pewmiath cTepeomeTpuueckue 3aZjauu,
CBsI3aHHbIe C TejlaMU BpallleHus,
MIOCTPOEHUEM CEeUYEeHHI TeJl BpalleHus,
C KOMOMHALMSIMU TeJ Bpall{eHUs]

Y MHOTOT'PaHHHKOB Ha HaXOX/leHue
reoMeTpUYeCKUX Be/IMYMH.
Mcnonb3oBarh Ipy peliieHuu
CTepeoMeTpuYeCcKux 3ajau
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TJlaHUMeTpUuecKre (DaKThl U METO/bI
3a7laud Ha BbIUMC/IEHUE

1 JI0Ka3aTeIbCTBO.

MoaenupoBaTh peanbHble CUTyal[uu
Ha s13bIKe reOMeTpUH, UCC/Ie0BaTh
TIOCTPOEHHbIe MO/le/n

C MCII0/Tb30BaHUEM reOMeTPHUUYeCKUX
TIOHSATUMN

OOBembI Ten

[TousaTHe 06 06beme. OCHOBHBIE
CBOMCTBa 00HEMOB TeJl.

Ob6beM 1uIMHApa, KOHYyCa.
OObeM 11apa ¥ 1IoIIa b chepsl

AKTyamu3upoBaTh (HaKThl U METO/IbI
TIJIAaHUMETPHH, PeJIeBaHTHBIE TEME,
TIPOBO/IUThH aHAJIOTHH.

BbIBOJHUTH, HCII0/Ib30BaTh
¢dbopMyJibl 00bEMOB: TIPU3MBI,
L[UIWH/PA, TTUPaMU/bI, KOHYCa;
yCeueHHOU TTUPAMU/IbI U yCeUeHHOT0
KOHYca.

Peruatb cTepeomeTpuyeckue
3a/lauM, CBsi3aHHbIE C BBIUKC/IEHHEM
006beMoB.

Dopmy/IMPOBATH OIpe/e/ieHre
I11apOBOI'0 CerMeHTa, 111apoBOro CJIOs,
IIIapOBOT0 CEeKTOpa.

I[TpuMeHATHL POPMYJIbI

JUIST HAXOXKIeHUs1 00 beMOB

I11apOBOT'0 CerMeHTa, 111apOBOT0
ceKTopa
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[Tomo6HBIe Tesa B MPOCTPAHCTBe.
COOTHOILIEHHUST MEXKTY TIIO[aAsIMU
TIOBepxXHOCTeH, 00beMaMu TT0100HBIX
TeJ

PemiaTth cTepeoMeTpuuecKye 3a/1aum,
CBsI3aHHBIE C 0ObEMOM IT1apa

Y TIoLaZibio cephl.
MojenupoBaTh peajbHble

CUTYaLUU Ha sI3bIKe TeOMeTPUH,
WCCIeJoBaTh MOCTPOEHHbIe MOJe/n

C UCITO/Tb30BaHUEM IreOMeTPUUeCKUX
TTOHSATUM.

AKTya/Tu3upoBaTh (PaKThl U METO/IbI
TIJIaHUMETPUU, peJieBaHTHbIE TeMe,
TIPOBOAUTDL aHAJIOT M.

Pemiath cTepeoMeTpuuecKye 3a/jauu,
CBsI3aHHBIE C COOTHOIIIEHHEM 00HEMOB
Y TIOBEPXHOCTeH MOZ00HBIX Tesl

B TIPOCTPAHCTBe.

MojenpoBaTh peajibHble CUTYaLUU
Ha si3bIKe TeOMeTpHH, UCC/Ie/IoBaTh
TIOCTPOEHHBIe MO/IeNu

C UCITO/Tb30BaHUEM IeOMeTPUUeCKUX
TIOHSITUH

BekTopsl ¥ KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockocTu

Y B nipocTpaHcTse. CrioxkeHue

Y BbIUMTaHKe BEKTOPOB. Y MHOXeHHe
BeKTOpa Ha yuciio. PasoxkeHue
BEKTOpA M0 TPeM HeKOMILJIaHAPHBIM
BekTopaM. [IpaBuo

AKTyanu3upoBaThb (PaKThl U METO/bI
TJIaHUMEeTPWH, peJieBaHTHbIE TeMe,
TPOBO/JIUTH aHAJIOTUMU.

OnepupoBaTh NOHATHEM BEKTOD

B IIPOCTPAHCTBe.

DopmMy/IMPOBATH TIPaBUJIO
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rapaJuienienuresa.
PelnieHvie 3aziau, CBI3aHHBIX

C TIpMMeHeHWeM TpaBu/ AeHCTBUN

C BeKTOpPaMH.

[IpssMoyro/ibHasi CuCcTeMa KOOpAUHAT
B IIpOCTpaHcTBe. KoopauHaThl
BekTopa. [Ipocreiime 3agaumn

B KOOpAHHATaX. YTOJ MeXIy
BekTopaMmu. CkajisipHOe
TpoM3Be/ileHre BeKTOPOB.
BeiuricieHre yriioB MeXAy MpSMbIMU
Y TVIOCKOCTSIMM.
Koop/inHaTHO-BeKTOPHBIN MeTO/]

TIpY pelleHur reOMeTpUUeCKUX 3a7au

rapaJsuiesieniuneza rmpyu CJI0’KeHUH
BEKTOPOB.

Ck1apIBaTh, BBIYNTATh BEKTOPHI,
YMHOXaTb BEKTOP Ha UMCJIO.
M3yyaTh OCHOBHbIE CBOKWCTBA 3TUX
oreparyu.

JaBaTh orpeesneHue
MPSIMOYTOJILHOM CUCTEMbI KOOPJWHAT
B MIPOCTpPaHCTBe. BbIpa3uTh
KOOpZMHAThI BEKTOPA yepes
KOOp/JIMHAThI €ro KOHLIOB.

BbIBOAUTH, HCN0/IB30BaTh (hOpMYyTy
JUTAHBI BEKTOPA U PACCTOSTHUSI MEXY
TOUYKaMM.

Bbipa)kaTb CKaJiIipHOe POU3Be/jeHUe
BEKTOPOB Uepe3 UX KOOpJVHATHI,
BBIUMCJ/ISITD YTOJI MEXKIY ABYMSI
BEKTOpaMH, ABYMs MPSIMbIMU.
HaxoguThb yros Mexx1y mpsiMmou

Y TVIOCKOCTBIO, YTOJT MEXAY IBYMS
TJIOCKOCTSIMM aHAJIMTUYECKUMU
MeTO/laMH.

BbIBOAUTH, CNO/Ib30BaTh (hOpMYyTy
PacCTOSIHUA OT TOYKH [|0 TVIOCKOCTHU

[ToBTOpeHue, 0600611eHIEe
Y cCMCTeMaTu3allys 3HaHUH

OcHoBHbIe GUTypbl, (haKTbl, TEOPEMbI
Kypca JlaHUMeTpuu. 3a/jlauu
TIJTAHUMETPUU U METOZIbI UX

PemaTes npocreuiye 3ajauu
Ha HaXO>XX/|eHue JIJIMH U yTJIOB
B reOMeTpUYEeCKUX (hUrypax,
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pelLeHysI.

OcHoBHbIe PUTYpBI, ()aKThl, TEOPEMBI
Kypca cTepeoMeTpuu. 3ajauu
CTEpPeOMEeTPUU M METO/Ibl UX PeLleHus

TpuMeHsTh Teopemy [Iudaropa,
TeopeMbl CUHYCOB M KOCUHYCOB.
HaxopuTs 1uioiaab
MHOT'OyT0JIbHYKA, Kpyra.
Pacno3HaBarhb 110100HbIe GUTYDHI,
HaxOJUTb OTHOLLIEHUS IJIVH

Y TI/IOLLQ/Iel.

Hcnonb3oBaTh Npu pelleHnun
CTepeoMeTpPUYeCKUX 3aad

(haKTbl ¥ METO/IbI TJIAHUMETPUH

OBIIEE KOJIMYECTBO
JACOB IIO
[TPOI'PAMME
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TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ko/muecTrBo yacoB
No HaunmMeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (UG pPoOBbIe)
KoHTpo/ibHbI IIpakTHuyeckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PecypChl
e paboTbI paboTbI
1 BBejeHue B cTepeoMeTpHIO 10 https://m.edsoo.ru/C503R7VIP
IIpsiMble U IJIOCKOCTY B IIPOCTPaHCTBe.
2 P pocTp . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTb MPSMBIX U IJIOCKOCTEN
[TepneHAUKYASIPHOCTD TIPSIMBIX U
3 PIIEHA Vy P P 12 https://m.edsoo.ru/V6I1APUCD
TJIOCKOCTeN
4 Y16l MeXAY NPSIMBIMU Y TVIOCKOCTSIMU 10 1 https://m.edsoo.rt/R38METBTQ
5) MHororpaHHuKU 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHMe: CceueHus, pACCTOSHUA U YIJIbI 1 https://m.edsoo.rw/L1IAAMHO3D
OBHIEE KO/IMYECTBO YACOB I10 68 c 0

I[TPOI'PAMME

37




11 KJIACC

KosmmuecTBO uacoB

HaumeHoBaHuUe pa3/e/ioB U TeM JnekTpoHHbIe (LU poBbIe)
Ne n/nn KonTposibHbie | IIpakTHueckue
NMporpaMMsbI Bcero oOpa3oBare/IbHbIE PecypChl
padoThI padoThI
1 Tesa BpalljeHust 12 https://m.edsoo.rt/HYOWQLS5KQ
2 OO6BEMBI Ten 5 1 https://m.edso0.rt/B9ORVIYCY
B
3 CITOPBL 1 KOOPAHHATEL B 10 1 https://m.edsoo.ru/4ANCL4GOMF
TIPOCTPAHCTBE
[ToBTOpeHMe, 060011eHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
cUCTeMaTH3alys 3HaHU!
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME
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IIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmnuecTBO yacoB

KoHTpo/1bHBI

Bcero
e padoThI

IIpakTHyecku
e padoThI

Jara
HU3yUYeHHU
A

J/IeKTpPOHHBbIe LUu(POBbIe
oOpa3oBaTe/bHbIE PeCypChI

OCHOBHBIE TOHATHSA
CTepeoMeTpHU: TOUKa, IpsiMasi,
IJIOCKOCTh, IIPOCTPaHCTBO.
[TpaBusia u306pakeHus: Ha
PUCYHKaXx: N300pakeHUs
MIJIOCKOCTeMH, Napasiie/bHbIX
NIPSIMBbIX (OTPe3KOB), CepeuHbI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

IToHaTus: nepecekaroecs
IIJIOCKOCTH, TTepeceKaroiyecs
rpsiMasi ¥ IJIOCKOCTh

https://m.edsoo.ru/NR6VJYCGK

IToHaTus: nepecekaromecs
IIJIOCKOCTH, TlepeceKaroimecs
rpsiMasi ¥ IJIOCKOCTh

https://m.edsoo.rt/O6RNDFAMO

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
1300pakeHre MHOTOTPaHHUKOB
Ha pPUCyHKaX, Ha MPOEKI[MOHHBIX
yepTeXKax

https://m.edsoo.rt/KMUQPILLO

HauanbHble cBefieHNs 0 KybOe 1
npaMu/ie, Ux pasBépTkU U
Mogenu. CeyeHust
MHOT'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefieHuUst 0 KybOe U
nvpamujie, UxX pasBépTku U
Mosienin. CedyeHust

https://m.edsoo.ru/1IMQ3AJ3S5
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MHOI'OrpaHHUKOB

[TonsiTvie 06 aKCMOMAaTHYECKOM
TIOCTPOEHUN CTepeOMeTPHUH:
aKCHOMBI CTEPEOMEeTPUH U
CJIe[ICTBHSI U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IToHaTre 06 aKCHOMaTUYECKOM
TIOCTPOEHUU CTEPEOMETPHHU:
aKCUOMbI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

https://m.edsoo.rt/DUKAX7QE1

[ToHsATHE 06 AKCHOMATHUECKOM
TIOCTPOEHUN CTePeOMEeTPHUH:
aKCUOMbI CTEDEOMETPUH U
CJIe[ICTBUSI U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

IToHaTre 06 aKCHOMaTUYECKOM
TIOCTPOEHUU CTEPEOMETPHHU:
aKCHUOMbI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

BsaumHoe pacrionoxenue
MIPSIMBIX B IPOCTPAHCTBeE:
repeceKarolmecs,
napa’sisieJibHble U
CKpelIMBaIoIINecs NpsiMble

https://m.edsoo.rt/ITUTWSKR5Q

12

[TapanienbHOCTb NPAMBIX U
IJIOCKOCTEH B NPOCTPaHCTBe:
rapasuiesbHble IIpsMble B
IIPOCTPAHCTBE; Iapajule/IbHOCTh
TPEX NPAMBIX

https://m.edsoo.ru/CSOVLQLHG6

13

[TapannensHOCTb NMPSIMBIX U
IIJIOCKOCTEU B IPOCTPAHCTBe:
[TapannensHOCTH NPSIMO U
IJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

14

¥Yrael C COHAITpaB/IEHHBIMH

https://m.edsoo.ru/
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CTOPOHAMH

LLJAVHVBW

Yron mexay npsmMeIMU B

15 https://m.edsoo. s/ KGIMSOEUK
TIPOCTPAHCTBe

16 YTOII MeXJLY TIPAMBIMH B https://m.edsoo.ru/24L. VWHIVS8
TIPOCTPAHCTBE

17 Tapasue/HoCTk MI0CKOCTeH: https://m.edsoo.ru/BUSTQIHZT
riapaJsiieJibHble MJI0CKOCTH

18 CaoicTaa HApA/LIETIBHBIX https://m.edsoo.ru/OKQQK2ABA
TJIOCKOCTeN
[TpocrTeiiiivie MPpOCTPaHCTBEHHbIE

19 (buUrypbl Ha MI0CKOCTHU: https://m.edsoo.rt/MRT13XP79
TeTpas3zp, Kyb, mapasuiesenurnes

20 [TocTpoeHue ceueHUH https://m.edsoo.ru/DI3AX05J8

21 [TocTpoeHue ceueHUH https://m.edsoo.ru/20GC3ZP9P
KontponbHast paboTa o Teme

22 HpsiMbIe U MT0CKOCTH B https://m.eds00.rw/BI4OSQIEB
ripoctpaHcTBe. [TapaniensHOCTb
MPSIMBIX U TJIOCKOCTeN"
[TeprieHVKYISIPHOCTD MPSIMOU U

23 IIJIOCKOCTHU: MepIieHIUKYJISPHbIe https://m.edsoo.ru/RN45YBO8R
TIpsiMble B IPOCTPAHCTBe

24 Hpsmbte napajnetbHbe 1 https://m.eds0o.ru/32MXRZDDL
TeprieHMKYJIsIpHbIe K MJIOCKOCTH

25 IpAMbie mapa/ienbHpie i https://m.edsoo.ru/JPUOTOI3N
NepreHUKYIsIpHbIe K MJIOCKOCTH

26 TpH3HAK MeprIeHAKY APHOCTH https://m.edsoo.r/DCAIW6K 14
NIPSIMOM M TJIOCKOCTH

27 HpmHeK TEPIICHANKYIAPHOCTH https://m.edsoo.ru/HD3D63S5P
MPsIMOM M TJIOCKOCTH

28 Teopema o mpsmoit https://m.edsoo.ru/YOIQSMOH1

TNieprieHJMKYISIPHOU MJIOCKOCTH

41



29

Teopema o0 npssMon
nepreH/IMKYJISIpHOM IJIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o mpsimoii
TieprieH/IMKYISIPHOM MJI0OCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[TeprieHUKY /ISP ¥ HAK/IOHHBIE:
paccTosiHue OT TOUKHU /10
TJIOCKOCTH, PacCTOsSIHHE OT
TIPSIMO# /10 TIJIOCKOCTH

https://m.edsoo.ru/638GKWY7V

32

[TeprieHAVKY/IIp U HAK/IOHHBIE:
paccTosiHue OT TOYKU /10
IUIOCKOCTH, PacCTOsIHHE OT
NIPSIMOM /10 TVIOCKOCTH

https://m.edsoo.rt/AD6RCACRA

33

[TeprieHAUKYISIP ¥ HAK/IOHHBIE:
paccTosiHue OT TOUKHU /10
TJIOCKOCTH, PaCCTOSIHHE OT
TIPSIMO#A /10 TIZIOCKOCTU

https://m.edsoo.ru/VLLIQ7HXC

34

[TeprieHAVKY P U HAaKJIOHHbIE:
paccTosiHue OT TOYKU /10
IJIOCKOCTH, PacCTOSIHHE OT
NIPSIMOM /10 TVIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

YT/ibl B IpOCTpaHCTBe: Yo/
MeXX1y IPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/PSFJXUA1I

36

JByrpaHHbI{ yro, TUHeNHbIN
yroJ1 ABYTPAHHOIO yIJia

https://m.edsoo.ru/6R4A0EOMD

37

[ByrpaHHbIl yroJ, TUHeNHbIA
yroJ1 IBYTPaHHOIO yrja

https://m.edsoo.ru/ML0ZZYZC7

38

[TeprieHAUKYIIPHOCTH
TMIJIOCKOCTEN: MPU3HaK
NepreHJUKYIAPHOCTH JBYX
TMIJIOCKOCTEN

https://m.edsoo.ru/
YRQDSMINH
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[TeprieHAVKY/ISPHOCTD
IIJIOCKOCTeN: NPU3HAK

https://m.edsoo.ru/DY2AF84T?2
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TNeprieH UKy ISIPHOCTU ABYX
[JIOCKOCTeH

40

[TeprieHAUKYISIPHOCTD
IIJIOCKOCTeN: TPU3HaK
TMepreHUKYISIPHOCTHY JABYX
TIJIOCKOCTEeN

https://m.edsoo.ru/TS8OAINH?2

41

Teopema o Tpéx
NepreHuKYyisipax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema 0 Tpéx
TeprieHINKYsipax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
riepreHuKYyisipax

https://m.edsoo.ru/
OWGS81WDV3

44

KonTponbHas paboTa 1o Temam
"[leprieHVKY/IIPHOCTD TPSIMBIX
Y TUI0CKOCTel" U "YTJIbl MeXAy
MPSIMBbIMU U TIJIOCKOCTSAMU''

https://m.edsoo.ri/VOXABPOPB

45

[ToHsiTHe MHOTOrpaHHUKA,
OCHOBHbIE 37IeMeHThI
MHOTOI'PaHHUKA, BLIMYKJble U
HEBBIMYKJ/Ible MHOTOTDaHHUKWY;
pa3BEépTKAa MHOTOTpaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Tpusma: n-yrosibHas IpU3Ma;
I'PaHU ¥ OCHOBAHUS [IPU3MBI;
rpsiMasi U HaKJIOHHasl [IPU3MBlI;
GoKoBasi ¥ TIO/THAs! IOBEPXHOCTh
TIPU3MBbI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenumnep,
MPSIMOYTOJIbHBIN
rapa’siiesieniunesi ¥ ero CBOKMCTBa

https://m.edsoo.r/ITCOB1WIO

48

[Mupamuga: n-yronbHas
npamu/ia, FpaHy U OCHOBaHMe
nMpamMu/ibl; 60KOBasi U MoJiHast

https://m.edsoo.ru/ITOFX00PA
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TOBEPXHOCTb TTUPAMU/IbI;
NpaBWIbHAsl U yCeuéHHast
nipaMu/ia

49

[TpaBU/IbHBIE MHOTOTPAHHUKU:
TIOHSATHE MPABUIBLHOTO
MHOTOTDAHHUKA; TTPaBUJIbHAs
npr3Ma U NpaBUJIbHAS
NMPaMU/ia; TIPaBU/IbHAST
TpeyroJibHasi MMpamMuza u
TIPaBU/IBHBIN TeTpPaszp; Kyo

https://m.edsoo.ru/
LWNGFZTWE

50

[IpencraBneHue 0 MPaBUIbHBIX
MHOTOTPaHHHWKaX: OKTasIp,
JI0/IeKa3ip ¥ UKOCA3IP.

https://m.edsoo.ru/06SHO2IDD

51

CuMMeTpus B ITPOCTPAHCTBe:
CUMMETPHSI OTHOCHUTE/IEHO
TOUKHU, IPSIMOM, MJIOCKOCTH.
O/1leMeHThl CUMMETpUH B
nvpaMu/iax, napasuiesnenunesax,
TIpaBU/IbHBIX MHOTOTPaHHUKAX

https://m.edsoo.rt/SWEUC9ENR

52

BriuniciieHue 3/1eMeHTOB
MHOTOTPaHHUKOB: pé0pa,
JIMaroHasIy, yrJjbl

https://m.edsoo.ru/EUP4MN760

53

[Tnoraab 60KOBOM TOBEPXHOCTH
Y TI0JIHOM TIOBEPXHOCTH TIPSIMOi
TIPU3MBbl, TI/IOIa/Ib OCHOBAaHUM,
TeopeMa 0 OOKOBOM TTIOBEPXHOCTH
TIPSIMOM TIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

[Tnoraab 60KOBOM TOBEPXHOCTH
Y TIOBEPXHOCTH TIPaBU/IbHOMN
MTUPaMU/IbI, TEOPEMa O TUIOIIAZM
60KOBO} TOBEPXHOCTU
yCeuEéHHOM MUpaMU/Ibl

https://m.edsoo.ru/R22FHBG60
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KonrposnbHast paboTa o Teme

https://m.edsoo.ru/

25 "MHOrorpaHHuKn" 1 VHYNJQMQD
56 ITousiTHe 06 06BEMe 1 https://m.edsoo.rt/GM1LC394G
57 OOBEM TTUPAMU/IBI 1 https://m.edsoo.ru/B307P8WTC
58 OOBEM ITUPAMU/IBI 1 https://m.edsoo.ru/PQZI9ED3YF
59 OOBEM ITUPAMU/IBI 1 https://m.edsoo.ru/RZ8BITMU9
60 OOBEM ITUPAMU/IBI 1 https://m.edsoo.ru/OHRFO2LCT
61 OOBEM TTPU3MBI 1 https://m.edsoo.ru/YEQP637ZD4
62 OO6BEM MPU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 OO6BEM MPU3MBI 1 https://m.edsoo.rt/FIMQW6KFT
64 KggigﬁﬁfifogﬁfsgﬁfsziMe 1 https://m.eds00.ru/23S50180N
[ToBTOpeHMe, 060011[eH1e
65 CHCTEMATHIALYA SHATHH. 1 https://m.eds00.n/KXTOCIOJG
[TocTpoeHue ceueHunit B
MHOTOTPaHHHKE
[ToBTOpeHue, 06001IeHNE
CUCTeMaTH3aLUs 3HaHUM.
Brrunciienne pacCTosHUM:
66 MeX/ly IBYMs TOUKaMH, OT TOUKH 1 https://m.edsoo.ru/HKP6I13JUC
[10 IPSIMOM, OT TOYKHU [0
TUIOCKOCTH, MEXY
CKPEIMBAIIIUMUCS TTPSIMBIMU
67 VToroBast KOHTpoJIbHast paboTa 1 https://m.edsoo.rut/KB3EKOA9U
[ToBTOpeHue, 06001IeHNE
CHCTeMaTH3aLUs 3HAaHUM.
Brerunciienue yrios: mexzny
68 CKPELLMBaIOLIUMUCS MPSIMbIMHU, 1 https://m.edsoo.ru/X7CJUSL.O0

MeXX/ly MPSIMOM U IJIOCKOCTBIO,
[BYI'PaHHbIX yIJIOB, YIJIOB
MeXX/1y TJIOCKOCTSIMU

45



OBHIEE KO/IMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

Bcero

KoHTpo/1bHBI
e padoThI

IIpakTHyecku
e padoThI

Jara
HU3yUYeHHU
A

J/IeKTpPOHHbIe LU(POBbIE
oOpa3oBaTe/IbHbIE PeCypChI

Cdepa u 1map: LeHTp, pauyc,
JMameTp; TIIoIIalb
TIOBEPXHOCTHU Cepbl

https://m.edsoo.ru/TW8Z59CHJ

B3aumMHoe pacriosioxkeHue
cdepsl U MJI0CKOCTH;
KacaTeJibHasi IJI0CKOCTb K

ctepe; niouaab chepbl

https://m.edsoo.ru/
YCMWC4M3I

M3o6paxxeHue cdepsl, 11apa Ha
r1ockocT. CeyeHusd 11apa

https://m.edsoo0.ru/QDCF8UGXE

LunuHpuueckast TOBePXHOCTb,
oOpa3ytoliye [UIUHIPUYeCKOon
MOBEPXHOCTH, 0Ch

L[WIMH/IPUUeCKOU MOBePXHOCTH

https://m.edsoo.ru/8516BBEQO7

LIWMHAp: OCHOBAHUS U
OOKOBast TOBEPXHOCT,
obpa3ytolriasi ¥ 0Cb; TUIOLIA/b
OOKOBOW ¥ TTOJTHOM
TIOBEPXHOCTH

https://m.edsoo.ru/W0OJR979V9

V306pakeHue LUIMHApPA Ha
IJIOCKOCTH. Pa3BépTrka
muHgpa. CeueHus HUIMHADa
(MI0CKOCTBIO, Mapasie/ibHON
WY TIepIieH/JUKYJISIPHOM OCH

LIWTMHAPA)

https://m.edsoo.ru/OYMSPW10Z

KoHnueckas moBepxXHOCTb,
obpasytolie KOHUUeCKon
TIOBEPXHOCTH, OCh U BepllIMHA

https://m.edsoo.ru/H64QF3E6R
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KOHHWUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMe U BepllMHa,
obpa3ytoiias ¥ 0Cb; IJIOL[Ab
OOKOBO U MOJTHOM
TIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

YceuéHHbIN KOHYC:
obpa3yroliye 1 BbICOTa;
OCHOBaHUs1 U OOKOBast
TIOBEPXHOCTh

https://m.edsoo.ru/80VNITU20

10

M306paxeHre KOHyCa Ha
TJIOCKOCTH. Pa3BépTKa KOHyCa.
Ceuenus KOHyca (TIJIOCKOCTBIO,
rapasijie/lkHOM OCHOBaHUIO, U
IIJIOCKOCTBIO, IPOXOASLLeN
yepe3 BepIINHY)

https://m.edsoo.ru/OPV9CKUYU

11

KombuHatus Tes BpaljeHust 1
MHOTOTDAaHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHororpaHHUK, OMTMCaHHbIH
okoJio cdepsl; cdepa,
BIMCaHHasi B MHOTOTPAaHHUK
WM B TeJIO BPalLl[eHUsI

https://m.edsoo.rt/RMYY1STLP

13

TTousaTtue 06 0OBEMe.
OCHOBHBIE CBOICTBA 00BEMOB
Ten

https://m.edsoo.ru/4ACENHGLOZ

14

OO6BEM LWMHJPA, KOHYCa

https://m.edsoo.ru/W8TGN5Z99

15

OO61BEM 111apa ¥ TI0mazab Chepbl

https://m.edsoo.ru/G7AYCMITT

16

ITomo0OHEIE Tena B
ripocTpaHcTBe. COOTHOIIEHUS
MEXKY TUTOILaZIsIMU
MOBEpPXHOCTEH, 00BEMaMu
MO/IOOHBIX TeJT

https://m.edsoo.ru/4N04FYUUX

17

KoHTpospHast paboTa o TeMam

https://m.edsoo.ru/
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"Tena Bpamienus" u "O6bemMbl
Ten"

KCOMHISWW

BekTop Ha IJI0OCKOCTH U B

18 https://m.edsoo0.ru/AQ405SB7C
TIPOCTPaHCTBE

19 CroxeHve U BblUUTaHUE https://m.edsoo.ru/
BEKTOPOB PMNHTUK7G

20 YMHOKeHHe BeKTopa Ha YnCJIio https://m.edsoo.ru/4H7PLGBI1
Pa3nosxeHue BekTOpa 10 TPEM

21 HEKOMII/IaHApHBIM BEKTOpaM. https://m.edsoo.rt/NZSOLFWN1
IIpaBuio napannenenvneza
PerieHne 3ajau, CBSI3aHHBIX C

22 IpYMeHeHUeM MpaBuJl https://m.edsoo.ru/73F23EPUS
JIeliCTBUM C BEKTOPAMH
KoopanHaTHO-BEKTOPHbIM

23 MeTO/, I1pY pelleHU! https://m.edsoo.ru/BBII39Z7U
reoMeTpUYeCKHX 3a/1au
[IpssmoyrosnbHas cucteMa
KOOD/IMHAT B MPOCTPAHCTBE.

24 KoopauHats! BeKTopa. https://m.edso0.ru/X9TSDNSQ3
[Tpocreiiive 3asauu B
KOOp/IMHATax
Yron me BEKTOpaMHU.

25 Ckans H)OKg}II'I 01/13135 eHve Fups._edsoo.rr

p P A RPAQMBCDO

BEKTODOB

26 Bbruncrienue yrios Mexay https://m.edso0.r/EGRV3NF84
TIPSIMBIMU U TJIOCKOCTSIMU
KontposnbHast pabora 1o Teme

27 "BekTOopbI ¥ KOOpAMHATHI B https://m.edsoo.ru/NSKELEBHL
MpOCTpaHCTBe"
[ToBTOpeHMe, 060011[eHHe U

28 CHCTeMaTH3al[usl 3HaHUM. https://m.edsoo.ru/16ASE1TYU

OcHOBHbIe GUTYPHI, (DAKTHI,
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TeopeMbI KypCa IJIaHUMeTPpHHU

29

[ToBTOpEHUE, 0600ITIEHUE U
CHUCTeMaTH3al[1s 3HAaHU.
OcHOBHbIe (UTypHl, (PaKThI,
TeopeMbl Kypca TJIaHUMeTPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHMe, 060011[eHHe U
CUCTeMaTHr3aLus 3HaHWUM.
3aiauM MIaHUMETPUU U
METO/IbI UX pellleHUs]

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 06001IeHNE U
CHUCTeMaTH3aL1s 3HAaHUM.
3a/ilauv IVIaHUMETPUU U
METO/Ibl UX pelleHHs

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHMe, 060011eH1e U
CUCTeMaTH3alvs 3HaHUM.
OcHoBHbIe QUrypsbl, QaKThl,
TeopeMbl Kypca CTepeoMeTpUu

https://m.edsoo.ru/ZY6BYLY7W

33

VToroBast KOHTpOJIbHast paboTa

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpeHue, 06001IeHNE U
CHUCTeMaTH3alysl 3HaHUM

https://m.edsoo.ru/70QSTDCAP

OBHIEE KO/IMYECTBO YACOB II0
[TPOI'PAMME

34
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TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOMU OBPA30OBATEJ/IbHOM ITPOT'PAMMObI

10 KJTACC

Kop
nposepsieMor
0 pe3yJjibTaTa

IIpoBepsieMble MpeAMETHBIE Pe3y/IbTaThl 0CBOEHHA OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/Hero o01ero 00pa3oBaHus

7

['eomeTpus

7.1

OHepI/IPOBaTb TMOHATUAMM: TOUKA, IpsAMasd, MJI0CKOCTb

7.2

HpI/IMeHHTb dKCHOMBI CTEPEOMETPHH U C/IeACTBUSA U3 HUX TIPU pEIIeHUH
reoMeTpruyeCKux 3ajad4

7.3

OHepI/IpOBaTB MOHATUAMM: T[Iapa/lJIEJIbBHOCTh W TEePIIeHAUKY/JIAPDHOCTb
MPpAMBIX 1 TIJIOCKOCTEe

7.4

KnaccuguumpoBaTe B3aMHO€e pacrosioyKeHue MpsIMbIX U IJIOCKOCTelN B
TIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: ABYIPaHHbIN yroJi, TPaHU JBYTPaHHOIO yTJa,
pebpo [JBYrpaHHOrO yIJia, JMHEWHBIA yroa [ABYTPaHHOTO yria,
rpajycHas Mepa JBYTPaHHOrO yrja

7.6

OHepI/IpOBaTb MOHATUAMMN: MHOT'OIr'PAaHHUK, BLIHYKHLIﬁ 4 HEBLIHYKHbIﬁ
MHOI'OrpaHHUK, 3/IEMEHTEI MHOI'OI'PaHHMKA, HpaBI/IfIbHHﬁ MHOI'Or'paHHUK

7.7

Pacrio3HaBaTb OCHOBHbIE BH/bl MHOTOTPAaHHUKOB (MMpamMuza, MpU3Ma,
TIPSIMOYTOJTBHBIN TIapasuiesienumnes, Ky0)

7.8

KnaccubunupoBat  MHOTOTPAHHUKH, BbIOMpas OCHOBaHHUSI  [ijis
Kj1accuduKauu  (BBIMYK/JIbIe W HEBBIMYK/ble  MHOTOTPaHHUKH,
MpaBWIbHbIE MHOTOTDAHHUKH, TIpsIMble U HAK/JIOHHbIE TIPU3MBI,
Triapasuiesienureibl)

7.9

OnepupoBatb TIOHSTUSIMU: ceKy1ias TJIOCKOCTB, ceueHre
MHOTOIDaHHUKOB

7.10

OOBSICHATb  TIPUHLIMITBI  TTIOCTPOEHUS] CEUeHWH MHOTOrPaHHUKOB,
WICII0JIb3Y$1 METO/] CJ1e[IOB

7.11

CTpouTb CeyeHUs] MHOTOTPAaHHHMKOB METO/IOM CJIefIOB, BBIMIO/HATh
(BBIHOCHBIE) TIOCKME UepTeXM M3 PUCYHKOB TPOCThIX OOBEMHBIX
¢uryp: Buz cBepxy, cOOKy, CHU3Y

7.12

PemiaTh 3a/1audl Ha HaXOXK/eHWe TeOMeTPUUeCKUX BeJTMUWH 110 0Opasiiam
WM aJropuTMaM, MpPUMeHsisi U3BeCTHble aHA/IMTUUeCKUe MeTOAbl MpU
pellieHWM CTaHJAPTHBIX MaTeMaTUuecKWxX 3a/lad Ha BbIUKC/IEHUe
pPacCTOSIHUM MeXXly ABYMsI TOUKaMH, OT TOUKH 10 MPSIMOM, OT TOUYKHU /0
TJIOCKOCTH, MKy CKPellMBAIILIMMUCS TIPSIMbIMU

7.13

Pemath 3a7laun Ha HaXOXK/eHHe reOMeTPUYeCKHX BeJTMYMH 110 00Opasijam
WU ajropuTMam, NPUMeHsisi M3BeCTHble aHa/MTHYeCKUe MeTO/bl MpH
pellleHNH CTaH/JapTHbIX MaTeMaTHYyeCKUX 3a/au Ha BbIUKC/IEHHE YTJIOB
MeX/ly CKpeLIUBaIIMMUCA NPSMbIMH, MEX/Yy NPSIMON U IJIOCKOCTBIO,
MeXX/1y TJIOCKOCTSIMH, JBYTPaHHbIX yIJIOB




Bbiunciiite 00BbEMBI U TUIOLIAIM  TIOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuja) C [puUMeHeHHMeM  (OPMYJ,  BBIYHC/ATH

7.14 o ..
COOTHOIIIEHUS] MEX/Y TUIOLA/IIMH TTOBEPXHOCTelH, 00bEMaMu MO100HBIX
MHOT'OIPaHHUKOB
715 OnepupoBaTh MOHATUSIMU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP, OCb U
) MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIJIOCKOCTb CUMMETPHH (PUTyPbI
7.16 W3Bnekatb, mpeoOpa30oBbIBaTh W WHTEPNPETUPOBATh MH(OPMALUIO O
MIPOCTPAHCTBEHHBIX T'eOMeTpUUecKuX (QUrypax, Ipe/CTaB/leHHY Ha
yepTekax U pUCyHKax
7.17 [TprMeHATh reoMeTpUuecKre (hakThbl [JIs1 PelleHUs] CTepeoMeTPHUUeCKUX
3afiau, TpeJIo/ararliiX HeCKOJIbKO 111aroB pelleHusi, eCcliyd YCIOBHUS
TIpUMeHEeHHs 3a/laHbl B IBHOW (hopMe
718 [lpyMeHATH MpocTellliMe TMporpaMMHble CpeJCTBa U 37IeKTPOHHO-
) KOMMYHHUKALJMOHHbIE CUCTEMbI [PU pellleHUH CTepeoOMeTPUYeCcKUX 3a7iau
719 [TpuBOMTE MpUMeEpPbI MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeU B MPUPOZe U
) JKM3HM, Paclio3HaBaTh NPOsIBIeHUe 3aKOHOB eOMeTPUU B UCKYCCTBe
[lpyMeHATH MO/ydyeHHble 3HaHUS Ha IIpaKTHKe: aHaJIu3UpOoBaTh
peasibHble CUTyalluM W IIPUMEHATb U3yueHHble IOHATHS B Ipoliecce
TOMCKa pellleHuss MaTeMaTU4yeCKd C(hOpPMYyJIMPOBaHHON Mpo6sieMsl,
7.20 MO/Ie/IMPOBaTh peajibHble CUTyaly Ha SI3bIKe TeOMeTpyH, UCC/efloBaTh
MOCTPOEHHbIE MOJe/IM C UCIO/Ib30BaHWEM IeOMeTpUYeCKUX TMOHATHU U
TeopeM, anrapara ajarebpbl, peliaTs MPaKTHYeCKUe 3aJjauH, CBsI3aHHBIE C
HaxXO0X/JeH’eM reoMeTpUYeCKUX BeJIMYUH
11 K/TACC
Kopg .
DOBEDSEMOro IIpoBepsiemMble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNS OCHOBHOU
poBep o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/Hero o01ero 00pa3oBaHus
pe3y/bTarTa
6 ['eomeTpust
OneprpoBaTh MOHATHSMU: LIWIMH/pHUYecKasi IOBePXHOCTh, obpasyrolye
6.1 LWIVH[PUYECKON TOBEepXHOCTH, LWIMHAD, KOHWYeCKas I10BEePXHOCTb,
) oOpa3syroimiye  KOHMUECKOW  TIOBEPXHOCTH, KOHyC, cdepuueckas
TIOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpaljeHus (LIWIUHP, KOHYC, cdepa U 11ap)
6.3 OOBSICHSITh CTIOCOOBI MOJTYYeHUsI TeJl BPallleHUs]
6.4 KrnaccuduippoBats B3aMMHOe pacrio/ioykeHre cdepbl U MI0CKOCTU
OneprpoBaTh MNOHATHSMU: IIAPOBOM CErMEHT, OCHOBaHME CerMeHTa,
6.5 BBICOTA C€rMeHTa, L1apOBOW CJIOM, OCHOBaHWE IL1apOBOrO CJIOsl, BHICOTA
111apOBOI0 CJ104, IIIapOBOW CEKTOP
6.6 Boeuncnsate 00bEMBI M TUIOLIAM  TIOBEPXHOCTEM Tesl BpallleHus,
) reoMeTpUUeCKUX TeJl C IpUMeHeHHeM (opMyJ1
OnepupoBaTh MOHATUSMH: MHOTOTDAaHHMK, BIIUCAHHBIA B cdepy U
6.7 OMMCaHHBIA OKOJIO0 Cc(eprl, chepa, BMCaHHAsi B MHOTOIPaHHUK WUJIU TeJI0

Bpall|eHHs




6.8

BbIUMC/IATE  COOTHOIIEHHSI MeXAy IUIOIAAssMUA TTOBEPXHOCTEH W
00BEMaMH MTOZ0OHBIX TeJT

6.9

N306pakaTh m3y4yaemble (GUTYpPHI OT PYKH W C MPUMEHEHHEeM TPOCTHIX
yepTEXHBIX NHCTPYMEHTOB

6.10

BbInosiHATE  (BBIHOCHBIE) IIJIOCKWE YEepTeXUM M3 PUCYHKOB MPOCTHIX
00bEMHBIX (GUTryp: BUZ CBepXy, COOKY, CHH3y; CTPOWUTH CEUEHHsS Tesl
BpallleHus

6.11

V3BnekaTh, WHTEPIIPeTUPOBaTh W TpeoOpa3oBbiBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX TeOMeTpUUYecKuX (urypax, Mpe/iCTaBlIeHHYI0 Ha
yepTeXax U pUCyHKax

6.12

[TpumeHsTH TeoMeTpUueckue (akThl [/Is PellleHHs] CTepeoMeTPUUecKUX
3ajjau, TIPe/TO/ararIuX HEeCKOIbKO I1aroB PpeIleHusi, eC/d yC/IOBUS
TIpUMeHeHusl 3a/IaHbl B sIBHOU (hopme

6.13

OnepypoBaTh NMNOHSITHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIMOMHATL [EHCTBUS C/IOKEHUS] BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO>KE€HUSI BEKTOpa Ha 4YMC/I0, OOBSICHATh, KAKUMH CBOWCTBAMHM OHU
obj1aziaroT

6.15

[TpyMeHsITH NpaBUIIO Napasuiesenurne/ia Npy CI0XKeHUU BEKTOPOB

6.16

OneprpoBaThb MOHSATUSIMU: [1€KapTOBbl KOOpPJAMHAThl B IIPOCTPAHCTBE,
BEKTOp, MO/yJib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJAWHATHI BEKTOPA,
yrojl MeJy BeKTOpaMH, CKajsipHOe TIpOM3Be/leHHe BeKTODOB,
KOJIJIMHeapHble ¥ KOMIJIaHAPHbIe BEKTOPbI

6.17

Haxoautb cymMmy BeKTOpPOB W TIpOM3Be[ieHHMe BeKTOpa Ha UMCJIo, YroJi
MeX/ly BeKTOpaMH, CKaJsipHOe TIPOM3Be/leHre, pacK/ablBaTh BEKTOP 10
JIBYM HEKOJIJIMHeapHbIM BEKTOpaM

6.18

3a/ilaBaTh MJIOCKOCTb YPaBHEHUEM B JIeKAPTOBOM CUCTeMe KOOpWHAT

6.19

PemiaTe mpocTeliiMe reoMeTpuueckue 3aJjaud  Ha TpUMeHeHHe
BEKTOPHO-KOOPAMHATHOTO MEeTOZa

6.20

Pemmath 3aJda4 Hd [J0Kad3aTe/JbCTBO MaTeMaTH4YeCKUX OTHOIIIeHUN H
HaXOXX[eHUue reoOMeTprUuYeCKMX BE/IMUUH I10 06pa3uaM WK aJIrOpUTMdM,
MpUMeHsA Hn3BeCTHbIE MeTO/bI npu pelieHnun CTaHapTHBIX
MdTeMaTHYeCKHX 3d/1d4

6.21

[IpumeHATH MpoCTelIMe TMpOrpaMMHble CpPeACTBA U 3/€KTPOHHO-
KOMMYHHUKALJMOHHbIE CUCTEMbI IPU pellleHUH CTepeoMeTPUYEeCKHX 3a7iau

6.22

[TpyBOAWTE MpHMepbl MaTeMaTUUeCKMX 3aKOHOMEPHOCTel B Mpupojie U
JKWU3HH, pacrio3HaBaTh NPOsIBJIEHNE 3aKOHOB T'eOMEeTPHUHY B UCKYCCTBE

6.23

[lpuMeHsITH TIOJlyueHHble 3HAHWs Ha TpPaKTHKe: aHaIu3UpOBaTh
peanbHble CUTyallUd M TIPUMEHSTb H3yueHHble TOHATUS B IIpoLiecce
MOWCKa pelleHWss MaremMaThyecKu C(HopMyIupoBaHHON TMpoOeMsl,
MO/Ie/IMpPOBaTh peasbHble CUTyalldy Ha f13blKe reOMeTpUM, UCCIe[0BaTh
TOCTPOEHHbIE MOJIe/IU C WCII0J/Ib30BaHUEeM T'eOMeTpPUUeCKUX TIOHSTHU U
TeopeM, arrapara anre0Opbl, pelaTs MpakTHUeCKre 3aJjaul, CBs3aHHbIE C
HaXO’KJeHWeM reoMeTPUYeCKUX BeIMYUH




ITPOBEPAEMBIE 3J/IEMEHTBI COAEP KAHUA

10 KJTACC

Kopg

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

I'eomeTpust

7.1

OcHOBHble MOHSITUSI CTepeoMeTpuM. Touka, TpsiMasi, TJIOCKOCTb, TPOCTPAHCTBO.
[ToHaTHe 00  aKCMOMATHYECKOM  TIOCTPOEHWM  CTEPEOMETPUM:  AKCHOMBI

CTepeoOMEeTPHHU U CJ1eJCTBUA U3 HUX

7.2

B3aumHoe  pacrnono)keHuWe TpPsSMbIX B TPOCTPAaHCTBe:  IepeceKaroluecs,
napasyie/ibHble M CKpellMBarolvecss TipsMble. [lapanienbHOCTh MpsIMBIX U
IJIOCKOCTeM B  TMPOCTPAHCTBe: Tapajjie/ibHble TIpsMble B  IIPOCTPAHCTBE,
rapasiie/ibHOCTb TPEX TPSIMbBIX, MapajielbHOCTh MPSMOM U TJIOCKOCTU. YTJIbl C
COHAmpaB/eHHbIMA CTODOHaMM, YTrojl MeXAy TIpSMbIMA B  TIPOCTPaHCTBe.
[TapannensHOCTD TJIOCKOCTEH: Tapasiie/ibHble MI0CKOCTH, CBOMCTBA Tapasiie/bHbIX
riockocTeil. TIpocreiiiive npocTpaHCTBeHHbIe (Urypbl Ha TUIOCKOCTH: TeTpas[p,

Ky0, mapasisiesienivrie/i, ToCTpOeHUe CeueHu

7.3

[TepnieHVKYASIPHOCTb TPSIMOM M TUIOCKOCTU: TepIeHAUKY/sIDHble TIpsMble B
MIPOCTPAHCTBe, MpsiMble MapasebHble U MeprieHAUKYIspHble K MJIOCKOCTH, PU3HaK
NepreHUKyISIpPHOCTH NIPSIMOM Y MJIOCKOCTH, TeOpeMa O NPsSIMOM NeprieHAUKY/ISPHOM
MJIOCKOCTU. YTJIbI B TPOCTPAHCTBE: Yrojl MeXJy TMpsSIMOM U TIJIOCKOCThIO,
[BYIPaHHBIA yroJs, JIMHEeWHBIA yron [BYrpaHHOro yria. [lepneHAVKYsip W
HaK/IOHHbIe: pacCTOsiHWe OT TOYKM /0 TUIOCKOCTH, PACCTOsTHME OT TMpPSMON [0
TJIOCKOCTH, TIPOeKLusi (PUrypbl Ha IJIOCKOCThb. [leprneHAUKy/IsIpHOCTh TJIOCKOCTE:
MpU3HAK  MepHeHJWKY/ISIPHOCTU  JBYX  IulockocTeil. Teopema 0  Tpéx

NepIrieH UKy Ispax

7.4

[TonsTie MHOrOrpaHHMKa, OCHOBHBbIE 3JIEMEHTbl MHOIOTDaHHMKA, BBINYK/ble U
HeBBINyK/Ible MHOIOIDaHHMKM, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
Npy3Ma, TPaHW M OCHOBAHUSI TPU3MBI, TIpsiMasi ¥ HAKJIOHHAs TIPM3Mbl, OOKOBas U
T0JIHasl TOBEPXHOCTb NMpU3MbI. [lapanienenunes, mpsMOYTO/IbHBIN Napasuieenumnes
U ero cBoicTBa. Ilupamuja: n-yrospHas nupamu/ia, FpaHd U OCHOBaHUe TTMPaMU/bI,

O0KOBast ¥ ITO/IHAS MOBEPXHOCTL IMUPAMU/JBI, TIDABW/IbHASA W YCeqéHHaﬂ MnmrpaMHu/ad.




OnemMeHTbl TMpU3Mbl U NUpaMubl. [lpaBu/ibHblIE MHOTOTPAHHUKU: TIOHSATHE
MPaBWIbHOTO MHOTOTDAaHHMKA, TpaBW/bHAas TMpU3Ma W TMpaBWIbHAasg MHUpaMU/a,
TIpaBU/IbHAsT TPEYTO/IbHAs MTMPaMKZia ¥ TIPaBUIbHBINA TeTpasap, Kyb. [TpeacraBneHue
O TIpaBWIbHBIX MHOIOTPaHHMKAX: OKTas3/p, JA0AeKasAp W uKocasgpyrue CeueHus

MPU3MBI U IMTUPaMH/IbI

CruMMeTpUss B IIDOCTPAHCTBE: CUMMETPHSI OTHOCHUTE/NBHO TOUKH, TNPSMOM,

7.5 TJIOCKOCTH. DJieMeHThl CUMMeTPUU B TIMpaMU/iax, rapasiiesenurieiax, paBUIbHbIX
MHOTOTpaHHHKaX
BbluncsieHre 371€eMeHTOB MHOTOTPAHHUKOB: pEéOpa, AuWaroHamd, yribl. [laorianb
OOKOBOI TIOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TPSIMOM TIPU3MBbI, TLIOIIA/b
7.6 OCHOBaHHH, TeopeMa 0 OOKOBOM TOBEPXHOCTH TIPSIMOM TIpu3Mbl. [1iomjasb 60KoBO
TIOBEPXHOCTH U TIOBEPXHOCTH TIPABWIBHOW MHPAMU[bI, TeOpeMa O TUIOLAAu
yceuéHHOM nupamMuel. [ToHsTHE 00 00bEMe. OOBEM TTUPAMU/BI, TIPU3MBI
25 [Togo6HbIe Tesa B mpocTpaHcTBe. COOTHOLLIEHUSI MeX/Ty TIJIOIIA/IIMHU TIOBEDXHOCTeH,
00bEMaMU MOI0OHBIX Tes
11 KVTIACC
Kop IIpoBepsieMbIli 3/IeMeHT CO/iep)KaHUA
6 ['eomeTpus
LlwmuHApUUecKasi TIOBEPXHOCTh, 0Opa3yrolfie UTUHAPUIECKON MOBEPXHOCTH, 0Ch
6.1 LWIMHAPUYECKOW TOBEpXHOCTU. LIMIMHIP: OCHOBaHWS U OOKOBasi MOBEPXHOCTb,
obpa3ytoliiast ¥ 0Ch, 1I0IIa[b GOKOBOM U TOJTHOM TIOBEPXHOCTH
KoHnueckasi TOBepXHOCTb, 00pa3yroliie KOHUUeCKOoW TTOBePXHOCTH, OCh U BepIIiHA
60 KOHMUECKOW TIOBepXHOCTH. KOHyC: OCHOBaHMe W BepiliMHa, oOpasyrolas U OCbh,
M7I0IIaZib OOKOBOWM M TIOJTHOW TTOBEPXHOCTU. Y CEUEHHBIM KOHYC: oOpasylolue H
BBLICOTA, OCHOBaHUsI U OOKOBasi TOBEPXHOCTh
Cdepa u 1m1ap: 1eHTp, pajuyc, JUAMETP, IUIOIA/lb MIOBEPXHOCTH cdepbl. B3aumHoe
6.3 pacriosio>keHre cepbl M TUIOCKOCTH, KacaTe/ibHasi TUIOCKOCTh K cdepe, TUION[a/Ib
cdepbl
6.4 M306pakeHre Tesl BpallleH!s Ha TJIOCKOCTH. Pa3BépTKa [WIMH/IPA U KOHYyCa
6.5 KomOuHaly Ten BpalleHWs] U MHOTOTPaHHMKOB. MHOTOrpaHHMK, OMMCAHHBIN
0KoJ10 ceprl, cdepa, BMCcaHHass B MHOTOTPaHHUK, WM TeJI0 BPALl[eHUSI
6.6 [TonsiTie 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tesn. TeopemMa 00 00BEMe
MIPSIMOYTOJIbHOTO Mapasiie/ienuriesia u caeicTBUs u3 Heé. OObEM ITMTMH/IPA, KOHYCA.




OO6BEM 1mapa U TUIoLIafb ChepsI

[MogobHble Tema B mpocTpaHcTBe.  COOTHOIIEHUS  MEXIy — TUIOMA/IIMU

67 MOBepXHOCTel, 00bEMaMH MTO00HBIX Tes
68 Ceuenusi MAMHApa (Tapa/ule/lbHO W TEPHeHJUKY/ISIPHO OCH), CeUeHUs KOHyca
' (mapasieslbHOe OCHOBAHUIO U MPOXO/SAIIiee uepe3 BepIlrHy), CeUeHus 11apa
BekTop Ha TUIOCKOCTH W B mipoctpaHcTBe. Ci0)KeHHWe W BBIYMTAHHE BEKTOPOB.
69 YMHOXXeHHe BeKTopa Ha 4uMc/io. Passio)keHue BeKTOpa IO TPEM HEKOMILIaHAPHBIM
' BeKkTOpaM. IlpaBwio Tmapasiienenunena. PelleHue 3aja4, CBSI3aHHBIX C
MIpUMEeHeHWeM TIPaBUJI IEUCTBUI C BEKTOPaMH
[MpssMoyTO/nbHAsE CHCTeMa KOOpPAWHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [pocTeiiiie 3a/jaud B KOOpAMHATAX. YTON MexAy BekTopamu. CKkaispHoe

MMpou3BeJieHre BEKTOPOB. Briuncnenue YIJIOB MeXAy IIpAMBIMHA W IIJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIM MeTO/, TIPU pellieHHH TeOMeTpUYecKrX 3a/iau




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

Kop ITpoBepsieMble TPe0OBaHKA K NPeAMETHBIM pe3y/IbTaTaM 0CBOEHHSI
NIPOBEPSIEMOro | OCHOBHOI 00pa3oBaTe/IbHON IPOrpaMMBbI CpeJHero 001ero
TpedOBaHUs oOpa3oBaHus

Bnasenne merozaMu Ji0Ka3aTesnbCTB, aJlrOPUTMaMM pelleHUsl 3a/ay;
yMmeHue (opMy/uMpOBaTh M OMEpUpPOBaThb TOHSATUSIMU: OIIpejiesieHue,
aKkCcuoMa, TeopeMa, CJe/ICTBUe, CBOMCTBO, MpHU3HAK, J0Ka3aTelbCTBO,
PaBHOCUJIbHbIE ¢dhopMyMpOBKY; MIPUMEHSITh ux; yMeHHe
¢opmynupoBate 00OpaTHOe ¥  TPOTHBOIIOJIOXKHOE  YTBEPXK/eHHe,
NIPUBO/IUTh TIPUMEpPbl W KOHTPIIPUMephl, HCIO/b30BaTh  METOJ
MaTeMaTHueCKOW WHJYKLWW; NPOBO/WTh J0Ka3aTe/bHble pacCyK/eHUs
Npyd  pellleHWA 3a/jay, OLIeHWBaTh JIOTUYEeCKYyl TPaBUILHOCTb
pacCyK[ieHrli; yMeHHe OIepupoBaTh TOHATUSAMU:  MHOXKECTBO,
TOJJMHOXKeCTBO, OMepaly HaJi MHOXXeCTBaMH; YMeHHe HCII0/b30BaTh
TEOPEeTUKO-MHOKeCTBEHHBI ~ ammapaT /s OINUCAHWs  peasbHbIX
TIPOLIECCOB U sIBJIEHUM W TIPY PellleHWH 3a7layu, B TOM UHUCJie U3 PYTux
yueOHBIX TIPeZIMETOB; YMeHUe OMepHUpOBaTh MOHATUSMU: Tpad, CBSI3HbIHI
rpad, JepeBOo, LMK/, rpap Ha IUIOCKOCTH; YMeHWe 3aJjaBaTb U
OTHUCBIBATh rpadbl pa3MuYHBIMU CIIOCO0AMU; WCTIO/IB30BaTh rpadbl MpH
pellleHnH 33124

YMeHve oreprpoBaTh MOHATUAMM: HaTypaJbHOe UYMUCIIO, Liejioe YUCIIO,
CTerneHb C Lie/IbIM MoKa3aTesieM, KOpeHb HaTypa/IbHOM CTeIeHH, CTeleHb
C pauMoOHA/bHBIM T[IOKa3arejeM, CTelleHb C [IedCTBUTE/IbHbIM
rokasaresieM, Jiorapudm uWcCaa, CUHYC, KOCUHYC U TaHTeHC
IIPOU3BOJIBHOI'O UMCJ/1a, OCTAaTOK [0 MOAYJ/IO, palOHAaJbHOE YHCJIO,
VMppaLMOHA/IbHOE  YMC/I0, MHOXKeCTBA  HAaTypajibHbIX,  LIeJbIX,
pallMOHa/IbHbIX, IEeMCTBUTENbHBIX UHWCeI; yMeHHe WUCIO0/b30BaTh
TIPU3HAKU JIeTMMOCTY, HaUMEHbBIINN OOIUiA /Ie/uTeNlb U HauMeHbIIlee
o011iee KpaTHOe, airoput™M EBK/IM/a MpU pellieHuH 3a/jad; 3HAKOMCTBO C
pPas/MuYHbIMA ~ TO3WLIMOHHBIMM  CHCTEMAaMHM  CUMC/IeHUs; YMeHHe
BBLITIOJTHATh BBIUMC/IEHHE 3HAuUeHUW U TipeoOpa3oBaHUsl BhIpaXKeHUM CO
CTereHsIMM U jiorapudmamu, npeodOpa3oBaHust APOOHO-PALMOHATBHBIX
BbIpDa)KeHUM; yMeHHe OIepupoBaTh TMOHSITUSIMU: T0C/e[0BaTebHOCTD,
apudmMeTrueckas rporpeccus, reomMeTpuuecKas rporpeccus,
OeckoHeuHO yObIBaiolljasi TreoMeTpUuUecKas TIPOTPecCcHs; yMeHue
3a/laBaTh  MOC/IeOBAaTe/IbHOCTH, B TOM UWCIe C T[OMOLIbIO
pPeKyppeHTHbIX  (OpMyJi;  yMeHWe  OINepupoBaTh  TOHSITHSIMU:
KOMILJIEKCHOE YMC/I0, COMNPSDKEHHbIe KOMIUIEKCHbIE UMC/Id, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Mc/ia, (popMa 3arvcCyd KOMIIJIEKCHBIX UucCesl
(reoMeTprYecKasl, TPUTOHOMETpUYeCKass U anrebpanueckas); ymeTb
MPOU3BOAUTEL apU(pMeTHUecKre JeHCTBUS C KOMIUIEKCHBIMM UKC/IaMu;
MPUBOJUTH  TIPUMEPbI  HWCIO/b30BaHUS  KOMILUIEKCHBIX  UMCeI;
OMEepupoBaThb TMOHATUSIMU: MaTpuua 2x2 u 3%3, onpejeiuTeb




MdaTpHIbI, FeOMETpI/IquKI/Iﬁ CMBICJT OorpeaejnTesId

YMeHue ornepupoBaTh MOHATHSIMU: paljMOHa/bHble, MppalMOHa/IbHbIE,
ToKa3aTe/ibHble, CTeleHHble, JorapupMuyeckrie, TPUrOHOMeTpUUeCKue
ypaBHEHHSI W HepaBeHCTBAa, WX CUCTEMbl; YMeHHe OleprupoBaTh
TIOHSTUSIMH: TOXK/I€CTBO, TOXKAECTBEHHOe TpeoOpa3oBaHKe, YpaBHEHNE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUM U HEepaBeHCTB, PaBHOCHU/IbHOCTb
ypaBHEHUM, HepaBeHCTB M CHUCTeM; YyMeHue pellaTb YpaBHEHUS,
HEpaBeHCTBA U CUCTEMbI C TOMOILBIO pa3/MYHbIX TPUEMOB; pellaTh
ypaBHeHUsl, HepaBeHCTBAa M CHUCTeMbl C IlapaMeTpoM; IIPUMEHSTb
yPaBHEHHS, HePaBeHCTBA, UX CHUCTEMBbI //Isl pellleHrs] MaTeMaTHYeCKUX
3a/la4 Y 3a/1a4 M3 pa3nruyHbIX 0071acTell HAyKH 1 peabHOM )KU3HU

YMeHUe oOrepupoBaTh TMOHATUSIMU: (YHKIUS, YETHOCTh (DYHKLIUH,
MepUOAUYHOCTb (PYHKLIUM, OrPaHUYEHHOCTh (YHKIJMH, MOHOTOHHOCTb
byHKIMH, 3KCTpeMyM (DYHKI[UH, HauOosblllee M HAUMEeHbIIIee 3HaueHHst
(GYHKLIMM Ha TIpOMEeXYTKe, HernpepbiBHasg (YHKLHMS, aCUMIITOThI
rpadvika QyYHKIUM, TiepBasi W BTOpas MPOU3BOAHAs (PYHKLIUU,
reoMeTpuuecKruii U GU3NUECKU CMBIC/ IMPOU3BOJHOM, repBooOpa3Has,
orpefie/iEHHbIA WHTerpaja; yMeHWe HaXOAWTb AaCUMITOThI Trpaduka
(GYHKLMM; YMeHHe BBbIUMC/ISTh MPOU3BOJHBIE CYMMBbI, IPOM3Be/leHus,
YaCTHOTO U KOMIT03ULIMK (YHKIMM, HaX0UTh YpaBHeHUe KacaTelbHOU
K rpadvKy (PyHKLMH; YMeHHe HaxO[JUThb MPOW3BO/JHbIE 3/1eMEHTapHBIX
GyHKIMM; yMeHWe WCMO/b30BaTh IIPOM3BOAHYIO [Jii UCCAe0BaHUs
GyHKI[MM, HAXOAWUTh HauOO/bIlIe ¥ HauMeHbIIMe 3HaueHus1 QyHKIUH;
CTpouTh TpadvKU MHOTOUJIEHOB C MCIO/Jb30BaHWEM  arrapara
MaTeMaTUUeCKOro aHain3a; NPUMeHSITb TIPOM3BOJHYIO [/1s1 HAXOXK/eHUs
Hawlyylllero pellieHds] B TPUKIAAHbIX, B TOM 4YMC/ie COLIMAIbHO-
5KOHOMUYECKUX U (PHU3NYeCKUX 3aflauaxX; HaXOAUTh TUIOIIAZAN U 0OBEMBI
¢bury c moMoipl0 MHTerpasa; MpUBOAUTL MPUMeEPbl MaTeMaTHUUeCKOro
MO/Ie/TMPOBaHMs1 C MOMOLBI0 ArddepeHLIaTbHbIX YPaBHEHUN

YMeHue orepupoBaTh TOHATUSIMU: TpaduKk (yHKIMM, obOpaTHas
byHKIMs, KOMIO3ULUS GYHKIMM, JrHelHas (QyHKIUs, KBaJipaTUUHasi
GyHKLMs,  palMoHanbHas  (QYHKLWSA, cTerieHHass  (YHKLWS,
TPUTOHOMeTpHYecKrue (YHKIMMA, OOpaTHble TPUTOHOMETPHUUYECKHe
GyHKLMM, TOKasarenbHass W Jiorapupmuyeckass (QyHKLUMW; YyMeHHe
CTPOUTb TpaUKi M3yueHHBIX (PYHKIWH, BBHIMO/HATH MPeoOpa30BaHus
rpavKoB (PyHKLMH, UCTI0/Ib30BaTh TpadyKy JJ1s U3yUYeHUs MPOLIeCCOB
Y 3aBUCUMOCTeH, NTPY PelleHnH 33/1a4 U3 IPYTUX yueOHBIX MTPeMeTOB 1
3a/lau U3 peasbHOM XKU3HU; BbIpaXkaTb (POPMY/IaMH 3aBUCUMOCTH MeXAY
Be/IMYMHAMH; UCIMO/b30BaTh CBOWCTBA M rpaduku (QyHKUMN [
pellieHUsl ypaBHeHU, HepaBeHCTB U 3a/lau C rapaMeTpaMu; u300paxaTb
Ha KOOpDAWHATHOM IIJIOCKOCTM MHOXECTBAa pelIeHWHd YpaBHEHUH,
HEPaBeHCTB U UX CUCTEM

YMeHMe peliaTh TEKCTOBble 33/lauyM Pa3HbIX TUIOB (B TOM 4HC/Ie Ha
TIPOLIEHTBI, IO/ U YaCTH, Ha [JBIKeHHe, paboTy, CTOMMOCTb TOBapOB U
yCIyT, HaJor¥, 3ajaud U3 00/lacTh yIIpaB/ieHUs JIMUHBIMU U
ceMelMHbIMM  (PUHAHCAMM); COCTaBJSATh BbIPa)KEHHUs, ypaBHEHUS,
HEpaBeHCTBA M MX CUCTeMbl M0 YCJIOBUIO 3a/lauM, UCC/Ie[oBaTh
TIO/Ty4eHHOe pellleHre W OLIeHWBATh TPaBAONof00HOCTb pe3y/bTaToB;
yMeHHe MOJeJIMpOBaTh peasibHble CUTyallud Ha sI3blKe MaTeMaTHKU;




COCTaB/ISITh BbIDA)KEHUS, YpPaBHEHUs], HEpaBeHCTBA U UX CUCTEMBI I10
YCJIOBUIO  3alaud,  UCC/IefloBaTb  IIOCTPOEHHble  MoOJend  C
WCII0/Tb30BaHUEM arlfapaTa aareOpbl, UHTEPIPEeTUPOBATh MOTyUYeHHBIN
pe3y/bTar

YMeHue onepupoBaTb TOHATUSIMU:  CpefjHee apu(MeTHUecKoe,
Me/iiaHa, HauboJiblllee ¥ HavMeHblllee 3HaueHus, pa3Max, JUCTIepCHs,
CTaH/lapTHOe OTK/JOHEHHe YWC/IOBOro Habopa; yMeHHe W3BJIeKarTh,
WHTeprpeTUpoBaTh HMH(GOpPMALUIO, Tpe/ACTaBleHHY0 B Tabiulax, Ha
JuarpaMmax, rpaukax, OTpa’karollyl0 CBOMCTBA peasbHbIX MPOLIeCCOB
U sB/IeHUM; TIpeACTaBisSTb WHPOPMALMI0 C TIOMOLbIO0 Tab/ul u
JvarpaMM; HCC/Ie[oBaTh CTaTUCTHUeCKUe JaHHble, B TOM YHC/e C
npuMeHeHWeM rpadUyecKUX MeTOJOB M 3JIeKTPOHHBIX CPe/CTB;
rpapuyeckd HCCIe[oBaTb COBMECTHbIe HAO/MIOJEHUSI C TIOMOIIBIO
JMarpaMM paccerBaHUs U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: C/Ay4yaliHbIM ONBIT W Cloy4yaliHOe
coObITHe, BEpOSATHOCTb CAYYalHOTO COOBITHS; yMeHHe BBIYUCTATH
BEPOATHOCTh C MCIOJb30BaHUMEM TIpadUueckux MeTOJ0B; IPUMEHSTb
(bopMy/ibl CI0KEHUSI 1 YMHOXKEHUsSI BepOSITHOCTel, (hOpMyJy IMOJIHOU
BeposiTHOCTH, (opmyny bBepHy/mid, KoMmOuHaTopHble (aKTbl U
(opMysibl; OLIEHMBATh BEPOSTHOCTU peanbHBIX COOBITHI; yMeHue
OMepupoBaTh TMOHATUSMM: C/lydyaiiHas Be/JMYMHA, paclpejeneHye
BepOSITHOCTel, MaTeMaTUUecKoe O)KH/laHue, JAUCIepCrsl U CTaHapTHOe
OTK/IOHEHWe CJIy4aiHOM BeIWUMHBIL, (YHKLUU pacrpejeneHus u
IVIOTHOCTWU  PAaBHOMEPHOIrO,  TI0Ka3aTe/lbHOT0 U HOPMAaJIbHOTO
pacripefie/ieHuii; YMeHMe  MCIO/b30BaThb  CBOWCTBA  M3YyYEHHBIX
pacripefie/ieHM Jjisl pellieHUsl 3a7jau; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
Oo/MBIIMX uuCes, MeTOAbl BBIOOPOYHBIX WCC/Ie/OBAHUMN; yMeHUe
NPUBOJWTL TIPUMEPhI  TIPOSIBJIEHWs] 3aKOHa OOJbLIMX —4Yucesn B
TIPUPOAHBIX U  OOILeCTBEHHBIX SIBJIEHUSIX; yMeHHe OIepHupoBaTh
TOHATUSIMU: COYeTaHWe, IIepeCcTaHOBKAa, YWC/IO COYeTaHWH, YMCII0
repecTaHoOBOK; 6vHOM HbIOTOHA; yMeHHe MpPUMeHsTh KOMOWHATOPHbIE
GbakThl M pacCyX[eHUs [Jis pelleHrsl 33/lay; OLeHWBaTb BEPOSITHOCTH
peanbHbIX  COOBITHH; COCTaB/IATb BEpPOSTHOCTHYIO  MOJAeNb U
VHTepHpeTUpPOBaTh NOAYYEeHHbIM pe3yibTaT

YMeHue orepupoBaTh TMOHATUSIMU: TOYKa, TMpsiMasi, TJIOCKOCTb,
IIPOCTPAHCTBO, OTPe30K, JIy4, BeJWYMHA yI/a, IUVIOCKUM YroJ,
[BYTPaHHbIA YroJ, TPEXTPaHHbIM Yro/, CKpelLjuBaroIyecs: MpsiMble,
rapasiie/lbHOCTb U MepreHAUKY/ISIPHOCTh NPSMBIX U TJIOCKOCTeH, yroi
MeX[Jy TPSIMbIMH, YTOJ MeXZy MpsIMOM W IJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PaCCTOsIHMe OT TOUKU [0 IJIOCKOCTH, PACCTOSIHUE MEXY
NpSIMBIMU, PAacCTOSIHWE MeX[Y TJIOCKOCTSIMU; YMeHHe HCII0/b30BaTh
MpU pelleHuM 3a/au U3yueHHble (akTbl U TeOpeMbl MJIaHUMETPUU;
yMeHHe OL|eHHBaTb pa3Mepbl 00OBEKTOB OKPY’KaloIlero MUpa; CTPOUTh
MaTemMaTUuecKhe MOJle/lM C TOMOLIbI0 TeOMEeTPUYEeCKUX MOHITUA U
Be/IMYMH, PellaTh CBsi3aHHbIE C HUMM MPAKTUYeCKHe 3a[jauu
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YMeHHe OreprupoBaTh MOHATUAMU: TIOMAaAb (GUrypel, 00béM GUrypsHI,
MHOTOIPaHHMK, TIPaBU/IbHBIM MHOIOIPDaHHUK, CeueHHe MHOIOIpaHHMKaA,
Ky0, mapasienenunes, Tpu3Ma, NMUpaMupza, (urypa U TOBEPXHOCTb
BpallleHNs], OWIMHAP, KOHYC, ap, cdepa, miowaap cdepsl, MIoLasb




TIOBEPXHOCTH THMPAMU/IbI, TIPU3MbI, KOHYCa, LWJIMHApPA, 00BEM KyOa,
NPSIMOYTO/IbHOTO Mapasiiesienuresia, NUpamMH/bl, TPU3Mbl, LWIWHADA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CeYeHHsI KOHyca W LUIUH/PA,
napasle/ibHble OCM WM OCHOBaHUIO, CeyeHHe I1apa, IJIOCKOCTb,
Kacarouasicss cgepsl, LUWIMHAPA, KOHYCa; yMeHHe CTPOWUTh CeyeHHe
MHOTOrpaHHMKA, 1300pakaTh MHOTOTPaHHUKH, (DUTyPhl U TIOBEPXHOCTH
BpallleHHsl, UX CeueHus, B TOM YMCJIe C TIOMOLIbI 3/IeKTPOHHBIX
CPe/CTB; yMeHHe TIpUMEHSTb CBOMCTBAa TIeOMeTpUuUecKux uryp,
CaMOCTOSITeJIbHO (POPMYJIMPOBaTh OMpeJie/ieHusl M3ydyaeMbIX (QUryp,
BBbIIBUraTh TUIOTe3bl O CBOWMCTBAaX M IPU3HAKaX TIeOMeTpUUecKuX
¢uryp, oOOCHOBBIBaTb WM OIPOBEpPraTh WX; YMeHHe MPOBOAUTH
KjJaccuuKanuo (Uryp M0 pas3/MyHbIM [pU3HAaKaM, BBIIOJIHATh
HeoOXOMMbIe /IOTIOJTHUTE/IbHBIE TTIOCTPOEHUST
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YMeHHe OrepupoBaTh TOHATUSMU: JIBWKEHHWE B TIPOCTPAHCTBE,
Triapasiie/lbHbIl TIePeHOC, CHMMETpUST Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
TOBOPOT, TIpeoOpa3oBaHue TMOA00MsA, MOZOOHbIE (UIYPHI;, YMeHHe
pacrno3HaBaTh paBHbIE U TOZ0OHBIE (DUTYpBI, B TOM UHC/Ie B TIPUPOJE,
WCKYCCTBE, apXWUTEKType; UCIO/b30BaTh reOMeTPUYeCcKre OTHOIIEeHUS
TpY pellleHud 3a/jau; HAaXOJWTh TeOMEeTPUUYEeCKHUe BeTHMUWHBI (J/IMHa,
yroj, TUIomaab, O0BEM) MPH peIIeHWH 3a/au M3 APYrHX yueOHBIX
TIPe/IMETOB U U3 PeaTbHOM KU3HU; YMEHUEe BbIUUC/ISATh TeOMEeTPUUECKHe
BeJIMUMHBI (IJIMHA, YTOJI, TUIOL[a/lb, 00BEM, IJIOM[a/ib TIOBEPXHOCTH),
UCTIONB3ysl U3yueHHble (OPMYJIbl U METO/bI, B TOM UHCJ/e: TUIOIIA/b
TIOBEePXHOCTH MTUPAMU/IbI, TIPU3MBI, KOHYCa, [IWIMH/PA, TJIOMaAb Cheph;
00BEM Ky0a, MpSAMOYTO/LHOTO TapasulesieNnure/ia, MUPaMU/Ibl, TTPHU3MBbI,
LWIMHAPA, KOHYyCa, I1apa; yMeHHe HaxOAUTb OTHOLIeHHe O00bEMOB
MoZI00HBIX hUryp
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YMeHue  onepupoBaTb  TOHATHSIMU:  [PSIMOYTOJibHasi — CHCTeMa
KOOp/IMHAT, BEKTOP, KOOP/IMHAThI TOUKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOMU3Be/leHHe BEKTOpa Ha UMCJIO, Pa3/io’KeHHe BeKTopa Mo
Oasucy, cka/nsipHOe NpOM3BeJieHHe, BEKTOpHOe IIpOW3Be/leHue, YroJj
MeXX/Jly BeKTOpaMH; YMeHMe UCI0/b30BaTh BEKTOPHBIN U KOOP/AWHATHBIN
MeTOZ, [i/Is pellieHUs] reOMeTpUUeCKUX 3a/lay U 3ajjau Apyrux yueOHbIX
1ipeiMeTOB
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YMeHuve BbIOMpaTh TOAXOASAIIMN MeTO[, /s pelleHds 3aJaud;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKd B U3yUeHUM TMPUPOAHBIX U
OOLeCTBEHHBIX TMPOLIECCOB U  SIBJIEHWH; yMeHHe pacIio3HaBaTb
MpOsIBJIEHWE 3aKOHOB MaTeMaTUKU B WCKYCCTBe, yMeHUe IMPUBOJUTH
MpUMepbl MaTeMaTUYeCKUX OTKPBITUA POCCHWCKOW W MHUPOBOU
MaTeMaTUueCcKOM HayKu




IIEPEYEHD 3/IEMEHTOB COAEPXXAHUNSA, IIPOBEPAEMbBbIX HA EI'D
I10 MATEMATHUKE

HpOBEpﬂEMLIﬁ JJIEMEHT COAepPKaHUA

Kop
1 Uucna v BBIYMC/IeHUS
1.1 HarypasibHble v Lesible ynca. [Tpu3Haku 1e/IMMOCTH Lie/bIX Yrce)l
1.2 ParoHasibHble  uncia. OOBIKHOBEHHbIE U JIeCATHUHBIE JpOOW, TIPOLIEHTHI,
' OecKoHeuHbIe TIepUoInUecKre pobu
13 ApudmeTtrueckuii KOpeHb HaTypasbHOU cTerneHu. [lelicTBUs C apudMeTHUeCKUMU
KOPHSIMU HaTypaJ/IbHOW CTereHu
1.4 CTervleHb C UenblM Moka3aresnemM. CTeneHb C palMOHAaJbHBIM TIOKa3aTeseM.
CBOMCTBA CTeIeHU
15 CHHyC, KOCMHYC M TaHTeHC YHCJI0BOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOI0 apryMeHTa
1.6 Jlorapu@m uucna. [lecaTiuyHble U HATypaJbHble JI0rapru(Mbl
[HelicTBuTeNbHbIe uMCIa. ApudMeTHyeckde orepalid C JAelCTBUTEIbHBIMU
1.7 yrciamy. [Ipub/IKEHHBIE BBIUMC/IEHUS, TIpaBU/Ia OKPYIJIEHUS, TIPUKUJKA U
OLIeHKA pe3yJibTaTa BbIUMC/IeHUH
1.8 ITpeobpa3oBaHyie BEIpaKEHUH
1.9 KowmruiekcHble unciia
2 YpaBHeHHs U HEPABEHCTBA
2.1 Lenble ¥ poOHO-palIOHATBbHBIE YPAaBHEHUS
2.2 WppauyoHaibHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHeHHs
2.4 [TokasaresnbHble U lorapupmMuuecKrie ypaBHeHHsI
2.5 Llesible ¥ 1pOOHO-paIMOHA/IbHBIE HEpAaBEeHCTBA
2.6 VppanuoHasHble HepaBeHCTBa
2.7 [TokasaresbHble U jorapupMuyeckKrie HepaBeHCTBa
2.8 TpuroHomeTprueckue HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYITHOCTH YPaBHEHUM U HEPaBEHCTB
2.1
0 YpaBHeHus1, HepaBeHCTBA U CUCTeMBbI C TTapaMeTpamMmu
2.1 . o
1 Marpulija cucTemMbl JIMHEWHBIX ypaBHeHUW. Oripe/ieiuTe /b MaTPUL[bI
DyHKIMU U rpaduKu
31 dyHKIWMs, cnocobbl 3azaHus QyHKUuK. ['paduk (yHKiuM. B3auMHO oOpaTHBIE
) dbynkumn. YéTHble U HeuéTHbIe QyHKIMM. [leproguueckre QyHKIMU
OO6sacTh ompefie/ieHHUsT WU MHOMKECTBO 3HaueHWd OGyHKOuH. Hymm  dyHKIUM.
3. [TpoMeXXyTKM  3HAKOTOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.

MakcuMymbl 1 MUHUMYMbI (QyHKIuM. Haubosblllee ¥ HavMeHbIllee 3HaueHUe
(bYHKI[MU Ha TIPOME)KYTKe




CrerneHHass (DyHKLUsI C HaTypajJbHbIM U 1ie/lbiM TOKa3atesneM. Eé cBolicTBa u

3.3 < o
rpacduk. CBoiicTBa ¥ rpadvK KOpPHsI N-0W CTereHu
3.4 TpuroHomerpryeckue GYHKLMHY, UX CBOMCTBA U rPa(UKU
3.5 [TokasaresnbHas U jiorapudmMudeckast GyHKLMH, UX CBOMCTBA U rpauKu
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkiMid. CBolicTBa  (PyHKLMM,
HerpepbIBHBIX Ha OTpe3Ke
3.7 [TocsiefoBaTenIbHOCTH, CIIO0COOBI 3a/laHus [T0C/IeJ0BaTeIbHOCTEH
3.8 ApudmeTnueckasi U reoMeTpruuecKas rnporpeccruid. @opMysa C/I0XKHbBIX POLEHTOB
4 Hauasjia MaTeMaTHyeckoro aHaavsa
4.1 ITpousBojHasi hyHKIMK. [Ipor3BO/IHBIE 3/1eMeHTapHBIX (DYHKIMI
4.2 [IpuMeHeHre TIPOU3BOAHOM K WMCC/IeOBaHUIO (YHKIHA Ha MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoxjeHre Haubo/IbIllero U HauMeHbIIero 3HaueHus: QyHKLWUU Ha
OTpe3Ke
4.3 ITepBooOpa3sHas. MinTerpan
o) MHoOKecTBa 1 JIOTUKa
5.1 MHo0>keCTBO, oriepaljuy Ha/i MHOKecTBaMu. /lnarpammel Ditiepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTh ¥ cTaTUCTUKA
6.1 OrnvcaTesibHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombnHaTopurka
7 ['eometpus
7.1 Purypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tesia ¥ MOBePXHOCTHU BpalljeHusI
7.5 KoopzuHaThl 1 BeKTOPbI




YUYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» MaTtemaTuKa: ajirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/lK3a, TeOMeTpUSI.
Anrebpa v Hauasla MaTeMaTHueckoro aHanm3a. 10-11 kmacc. Anumos 1I1LA.,
Konsirun HO.M., TkaueBa M.B. u aip. AKijoHepHOe 0011jecTBO «/31aTe/IbCTBO
«IIpocserieHue»

» MaTtemaTHKa: asrebpa ¥ Hauaia MaTeMaTHUeCKOTO aHa/li3a, TeOMEeTPHSL.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u ap.
AximoHepHoe o611iecTBO «M3marenscTBo «IIpocBelijeHye»

¢ UHbopMalMOHHO-MeTOAUYeCKOe TTMCbMO 00 0COOeHHOCTSX
nipernofiaBaHus yuebHoro npeamera «Marematrka» B 2025/2026
yuebHOM rogy https://edsoo.ru/wp-
content/uploads/2025/08/matematika .pdf

¢ MeToMuecKrie peKOMeH/jal[iu T10 CO3/IaHU0 K/1aCCOB
TeXHOJIOTUYeCKOT0 U eCTeCTBEHHO-HayUHOTO Tipodusieli U KIacCoB C
yr1y6/IeHHBIM U3y4eHreM MaTeMaTHKHU, (GU3UKA, XUMUH, OUOOTHH B
o0b1ieobpa3oBaTeTbHLIX OpraHU3alUsgX C UCII0/Ib30BaHHUEM
WH(GPaCTPYKTYPhl, CO3/[aHHOM B paMKax HallMOHA/ILHOTO MPOeKTa
«O6pa3zoBanue» (KBanropuymsl, IT-KyOs1, Touku pocTa u ap.) (2025T.)
https://edsoo.ru/wp-content/uploads/2025/09/mr sozd klassov tehnol i

en profilej 2025.pdf

e COOpHMK THUIIOBBIX 3a/]JaHUH [T TEKYII[ETO OLIEHUBAHUS 110 yUeOHBIM
npegMeTaM «MartemaTrka» U «MHpopmaTuka». (2024 1.)
https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika

informatika 2024.pdf

e Meroanueckre pekoMeHgaruu. CrieHapuu KOMITIEKTOB YUeOHbIX
3a/]JaHUM-KOHTEKCTHBIX 3a7lau K yueOHOMY Kypcy «BeposiTHOCTb U
CTaTUCTHKa». 7 Knacc (2024 r.)
https://edsoo.ru/wp-content/uploads/2024/12/mr veroyatnost i statistik
a_komplekty uchebnyh zadanij 2024.pdf

¢ Metoauueckue pekoMeH/jaluu. CrcreMa OL[eHKU JIOCTY)KeHUM
TJIAHUPYEMBbIX ITPeIMETHBIX Pe3y/IbTaTOB OCBOEHHS yueOHOro TpeiMeTa
«MaremaTtrka». 10-11 knaccei (2024 1.)
https://edsoo.ru/wp-content/uploads/2024/12/so _soo_matematika 2024.

pdf




I P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET

® «Mos ikosia» https://academy-content.apkpro.ru/
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