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IHOACHUTEJ/IBHASA 3AIIMCKA

Pabouas riporpamMmMa yuebHoro Kypca «I'eoMeTpusi» 6a30BOT0 ypOBHS /151
obyuatoriuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
roCyZIlapCTBEHHOrO  00pa30BaTe/bHOrO  CTaHAAapTa  CpeJHero  OOIIero
oOpa3oBaHus, C YYETOM COBPEMEHHBLIX MHUPOBBIX TpeOOBaHMM, TIPeAbIBISIEMbIX
K MaTeMaTHueCKoMy 00Opa30BaHHIO, W TPaZMIMi POCCHUHCKOTO 00pa30BaHUSI.
Peanuzarus MpOrpaMMbl obecrieurBaeT OBJIaJleHue K/TFOUeBbIMU
KOMIeTeHLUSIMH, COCTaB/ISIOIIIUMU OCHOBY /ISl CAMOPA3BUTUS 1 HETIPePhIBHOT'O
obOpa3oBaHusl, 11eJIOCTHOCTh OOIIeKYIbTYPHOTO, JTUYHOCTHOTO u
M03HABATE/ILHOTO Pa3BUTHSI IMUHOCTH 00YUaFOIINXCS.

OE/IN U3YYEHNSA YYEBHOI'O KYPCA

BakHOoCTh yueOHOTO Kypca TeOMeTPHH Ha YypOBHe cpefHero o0iiero
oOpa3oBaHust 00YyC/IOB/IEHA MPAaKTHUECKOW 3HAUMMOCTBIO MeTallpeIMeTHBIX U
MpeIMETHBIX Pe3y/IbTaTOB 00yueHUs] TeOMeTPHH B HallpaB/IeHUH JIMUHOCTHOTO
pa3BuTHsl 0Oydaromuxcsi, GopMHUPOBaHUs (PYHKIIMOHATBHON MaTeMaTUueCKOun
rPaMOTHOCTH, HW3y4YeHUs JPYIMX yueOHbIX AuCLMILUIMH. Pa3BuTtne y
00yuaroIMXcs MPaBUIBHBIX ITPECTAaBEHUA O CYIITHOCTH W IPOMCXOKIEHUU
reoMeTpuuecKdx aOCTpakiiii, COOTHOILIEHHWH peajibHOTO U W/ealbHOTO,
XapakTepe OTpa)kKeHMsi MaTeMaTW4eCKOM HayKoW SIBJIeHWW U TIPOL|eCCOB
peasibHOTO MUpa, MecTe TeOMeTpHH B CUCTeMe HayK M pOJIi MaTeMaTU4ecKoro
MO/IeJTMPOBAaHUSI B HAyuYHOM TIO3HAHWM W B TIPaKTHKe CII0COOCTBYeT
(OpMHUPOBaHHI0O HAyUYHOTO MHMPOBO33DEHMS VUYaIl[MXCsS, a TakKkKe KadecTB
MBIIIIeHYs], HeOOXOUMBIX /IS a/IaTiTaljii B COBDEMEHHOM 00I1leCTBe.

['eomeTpusi siBsieTCsl OfHAM U3 0a30BbIX TIPeMETOB Ha YPOBHE CpeiHero
obmiero oOpa3oBaHus, TaK KakK oOecrieuMBaeT BO3MOYKHOCTb H3yueHHs Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO! HarpaB/eHHOCTH, TaK U T'yMaHATapHOM.

Jlornueckoe MblieHHe, GopMUpyeMoe TPy U3yueHWH O00ydJarol[dMHUCs
TOHSATUMHBIX OCHOB TeOMEeTPUM U TIOCTPOEHUU LIeTOYKH  JIOTHYeCKUX
YTBEP)KAEHUM B XO/l¢ PeIlleHHs] reOMeTPUUeCKHUX 3a/lau, YMeHHe BbIJBUTATb U
OTIPOBEpraTh TUIOTe3bl HETIOCPeZCTBEHHO HCITO/Ib3YIOTCS TPH PelleHrH 3a7au
eCTeCTBEeHHO-HayYHOTO I[UK/Ia, B YaCTHOCTH U3 Kypca (GU3UKH.

YMeHe OpueHTUPOBAThCS B IPOCTPAHCTBE UIPaeT CYIeCTBEHHYO POJIb BO
BCeX 00/1acTsAX [esTe/IbHOCTH uesioBeKa. OpreHTalysl YejioBeKa BO BpEMEHU U
MIPOCTPaHCTBe — HeoOXOoAMMOe YC/IOBUe ero COlMaabHOro ObITvs, (opma
OTPa’KeHHsI OKPY’KaroIllero MUpa, yCJ0OBHe YCIeIIHOTO TO03HAHUS Y aKTUBHOTO



npeobpa3oBaHusl  JelCTBUTeNIbHOCTH. OmneprpoBaHre TMPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bequHSEeT pa3Hble BUbLI yueOHON W TPYZOBOU [JesiTebHOCTH,
SBJIIETCS OAHUM M3 NPOdeCCHOHAMbHO Ba)KHBIX KauecTB, T03TOMY aKTyasbHa
3ajava (popMHpOBaHUS Y OOYyYarOIIUXCS TIPOCTPAHCTBEHHOTO MBIIIIEHUST KaK
Pa3HOBUAHOCTU 00pa3HOTO MBIILIEHUS] — CYIL[eCTBEHHOr0 KOMIIOHeHTa B
MO/ITOTOBKE K MPAKTHUYEeCKOU ZesiTe/IbHOCTH 110 MHOTMM HaITpaBJ/IeHHSIM.

Llens ocBoeHusi TIporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM
ypoBHe 00yueHHsI — 00IIeoOpa3oBaTe/lbHOe W OOIEKY/IbTYPHOE pa3BUTHE
oOyuarommxcss uepe3  obecrieueHre  BO3MOKHOCTH — MpHOOpeTeHHs U
WCII0/Tb30BaHUsl CHUCTeMaTUUYeCKUX TeOMeTpPUUeCKUX 3HAaHUM U JeMCTBUM,
cieliMPUUHBIX ~ TeOMETPHH, BO3MOKHOCTH  YCITEIITHOTO  TIPOJOJ/DKEeHUS
oOpa3oBaHUsT TI0  CIEI[UA/IbHOCTSIM, He CBSI3aHHBIM C  TIPUK/IQJHBIM
WCTI0/Tb30BaHHEM TeOMeTpHH.

[TporpamMmMa 1o reomMeTpud Ha 0a30BOM ypOBHe MpefHa3HaueHa /ISt
oOyuaroluxcss CpefHed IIIKOMbI, He WCIbIThIBABIINX  3HAUUTETHHBIX
3aTpyJHEHUM Ha ypOBHE OCHOBHOrO o0imiero obpa3oBaHus. Takum ob6pasom,
oOyuaroriecss Ha 6a30BOM YPOBHE JI0JDKHBI OCBOUTBH OOIIHe MaTeMaTH4YecKue
yYMeHWs], CBSI3aHHbIE CO Crielii(UKON TeoMeTpUurd U HeoOXOAUMbIe /ISl )KU3HU B
coBpeMeHHOM o001ijecTBe. KpoMe 3TOro, OHM WMEIOT BO3MOYKHOCTb H3YUMTb
reoMeTpHio OoJjiee ri1yb0KO, ec/iv B JajbHEeHIeM BO3HUKHET He0OXOAMMOCTb B
reoMeTpUUeCKHX 3HAHUSIX B TIPo(deCcCroHaIbHOM [1esiTeTbHOCTH.

IlocT>KeHWe 11eJTd OCBOEHHUsSI IPOrpaMMbl 00eCTieurBaeTCs peleHreM
COOTBETCTBYIOLUX 3a/lau. [IpHOpUTETHBIMU 3aJjauaMd OCBOEHHs Kypca
«['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 K/maccax sIBJISTFOTCS:

® dopmupoBaHUe TIpe/CTaB/eHHUs O TeOMeTpPUM KaK YaCTh MUPOBOM
KYJIbTYPbI U OCO3HaHUE €€ B3aMMOCBSI3U C OKPY>KalollM MUDOM;
® (QopmupoBaHUe TMpe/CTaB/leHHs 0 MHOTOIPaHHUKAaX U TejaxX BpallleHus

KaKk O Ba@KHEMIIMX MaTeMaTHueCcKHX MOJe/idX, II03BOJIAIOINUX
OIMMCBIBATH U U3yUdThb Pd3HbIE ABJI€HHA OKPY>XdIOIEero Myupd,

® (QopmupoBaHMe yMeHHs pacliO3HaBaTb Ha YepTeXkax, MoJensiXx U B
pearbHOM MHpe MHOTOTPDaHHUKH U TeJla Bpall[eHNs;

@ OBJIaJileHNe MeTO/IaMU PellieHus 3a/jau Ha TIOCTPOeHHs Ha U300payKeHUsIX
MPOCTPAHCTBEHHBIX (QUTYD;

® (QopmMupoBaHMe yMeHHs ONEepUpOBaTb OCHOBHBIMU TIOHATHSIMU O

MHOI'OIrpaHHHKAX M Te/laX BpadllleHUAd 1 HX OCHOBHBIMH CBOﬁCTBaMH;



@ OBjia/ieHre  aJropuTMaMuM  pelleHuss  OCHOBHBIX  THUIIOB 34144,

dbopmMUpoBaHHe yMeHUs TPOBOJUTb HEC/IOXKHbIE JlOKa3aTe/bHbIe
pPacCy’X[eHusl B XOJ/le pelleHusl CTepeOMeTpUYeCcKrX 3a/ad U 3a7ad C
MPAKTUYECKHUM COZlepKaHueM;

@ Dpa3BUTHE  WHTE/UIEKTyaJbHBIX U TBOPUYECKHWX  CITOCOOHOCTeM

O6Y‘-IEII-OIJ.II’IXCH, T03HaBaTeILHOM dKTHMBHOCTH, HCC/IeJ0BdTe/IbCKHUX
YMEHHﬁ, KPUTHUYHOCTH MBIII/IEHHA,;

® (QopmupoBaHue  (QYHKI[MOHA/bHOW  TI'PaMOTHOCTH,  pejleBaHTHOU

reoOMeTpUMHU: YMeHWe pacrio3HaBaThb IIPOSIBJIEHUS] TeOMeTpUUYeCKUX
TOHATHM, OOBLEKTOB M 3aKOHOMEPHOCTeM B peasnbHbIX >XU3HEHHBIX
CUTYyaL[UsIX U TIPU U3yUYeHUU JIPYTUX yueOHbIX TIPeIMEeTOB, TIPOSIB/IEHUSI
3aBMCHMMOCTeM Y 3aKOHOMepHOCTel, (OopMy/MpoBaTh WX Ha SI3bIKe
reoOMeTpMd M CO3/laBaThb TeoMeTpUUeCcKhe MOJIe/id, TIPUMEHSITh
OCBOEHHbI/i TeoMeTpUuYecKuil ammapar /Jisg pellleHds TIPaKTHUKO-
OpPHEeHTHMPOBAaHHBIX 33/lau, MHTePIPeTUPOBaTh U OLIEHUBATh 0/lyYeHHbIe
pe3yJbTaThl.

OT/unTeTbHOM 0COOEHHOCTBIO TTPOrPAMMBI SIBJISIETCSI BK/TFOUEHHE B KypC
CTepeoMeTpUM B Hauajie ero Wu3yueHWs 3a/lau, pelllaeMbIX Ha YpPOBHe
WHTYUTHMBHOTO TI03HAHUS, W OMpe/ie/IEHHBIM 00pa30oM opraHr30BaHHasi paboTa
HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTUIO JIOTMUYECKOTO M MPOCTPAHCTBEHHOT'O
MBIIILJIEHUS, CTUMYJIUPYeT NMPOTeKaHWe WHTYUTUBHBIX MIPOLIeCCOB, MOTUBUPYET K
JanbHeuIeMy U3yueHuto rpemeTa.

[TpenmouTeHre OTAAETCS HATSIAHO-KOHCTPYKTUBHOMY MeTOZAY oOyueHwus,
TO eCTb TeOpeTUYeCcKhe 3HaHUsi MMEIOT B CBOEHM OCHOBE UYYyBCTBEHHOCTb
rpe/IMETHO-TIPAKTUYECKON  /leATe/IbHOCTH.  Pa3BuUTHE  TPOCTPaHCTBEHHBIX
Mpe/iCTaB/eHUd y y4Yallluxcsi B KypCe CTepeoMeTpUU TPOBOJUTCS 3a CUET
pellieHUs] 3aJay Ha CO3/laHHWe TIPOCTPAHCTBEHHBIX 00pa3oB W 3afau Ha
orepupoBaHUe MPOCTPAHCTBeHHbIMU 00pa3amu. Co3ziaHre o6pasa IMPOBOAUTCS C
OTOpOM Ha HArJISITHOCTh, a OTiepUpOBaHre 00pa30M — B YC/IOBUSIX OTBJIEUEHUS OT
HarJisiIHOCTH, MbICJIEHHOTO U3MEeHEeHUsI ero UCXOZHOTO COJlepyKaHusl.

OcHOBHBIE CcOofeprKaTe/ibHble JIMHUM Kypca «I'eometpun» B 10—11 kiaccax:
«MHororpaHHuKn», «lIpsgMble U IIJIOCKOCTM B [POCTPAHCTBe», «Tesa
BpaljeHusi», «BeKTopbl W KOOpAWHAThI B TIpOCTpaHCTBe». dopmupoBaHue
JIOTUYEeCKUX YMEeHUU pacripeie/isieTCsi He TOJIbKO TI0 COjiep>KaTe/IbHbIM JIMHUSIM,
HO U TI0 ro/ilaM o0yueHusi Ha YPOBHe cpefiHero o01riero o6pa3oBaHusl.

Copep>kaHue oOpa3oBaHusl, COOTBETCTBYIOL[ee MpeJMeTHbIM pe3yJibTaTaM
ocBoeHHSI paboueii TMporpaMMbl, pacripefile/léHHBIM II0 TrofiaM O00yueHws,



CTPYKTYPHUPOBAaHO TakuM 00pa3oM, uTOObl OBJIZIeHWE TeOMeTpHUUYeCKUMHU
TIOHSTUSIMA M HABBIKAMH OCYIIIeCTBJ/ISIOCh TI0C/IeZI0BaTe/IbHO U ITOCTYIIaTebHO,
c cobmrofileHWeM TPUHI[MIIA TIPEeMCTBEHHOCTH, uTOObI HOBBIE 3HAHMUS
BK/FOUQ/IMCb B OOL[yI0 CUCTEMy Te€OMETPUUYeCKHUX  TIpe/JCTaB/eHUH
00y4JaroIMXCsl, paciIupss U yrayosss eé, oOpa3ys ITPOYHbIe MHOXKECTBEHHbBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha n3yueHue reometpuu oTBOAUTCA 2 yaca B Hezento B 10 knacce v 1 yac
B HeJlento B 11 Kiacce, Bcero 3a /iBa rofia 00yuenus - 102 yueOGHbIX uaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMBbIe U IJIOCKOCTH B POCTPAHCTBE

OCHOBHbIE TIOHATUS CTepeoMeTpud. Touka, TipsMasi, IUIOCKOCTb,
MpocTpaHCTBO. [loHATHE 00 aKCHOMaTHUYeCKOM TIOCTPOEHUH CTepeoMeTPHM:
aKCHUOMBI CTePeOMETPUH U CJIeICTBUS U3 HUX.

B3anMHOe pacrionokeHre TIpsIMbIX B MPOCTPAHCTBE: MepeceKaroluecs,
rnapajjiejibHble U CKpelluBarolvecss rmpsMble. [lapaienbHOCTb TIPAMBIX U
TJIOCKOCTe B TIPOCTPAHCTBe: Tapajlie/ibHble TpsiMble B TPOCTPAHCTBE;
rapasiesibHOCTh TPEX TIPSIMBIX; Mapasiie/lbHOCTh MPSMOU U MJIOCKOCTU. YTJIbI C
COHArpaB/IeHHBIMU CTOPOHAaMH; Yrojl MeXAYy TMPSIMbIMU B TIPOCTPaHCTBe.
[TapannenbHOCTH  TUIOCKOCTEM:  Tapasule/ibHble  TUIOCKOCTHA;  CBOMCTBA
rapasiesibHbIX TiockocTeu. [IpocTelilliie MNPOCTpaHCTBEHHbIE (QUIYpbl Ha
TIJIOCKOCTH: TeTpas3p, Ky0, rnapasuiesnenuriesi; MOCTPOeHUe CeUeHUH.

[leprieHAUKYISPHOCTb NPSIMOM Y TIJIOCKOCTH: MepPHeHAUKY/ISIPHbIE TIPSIMbIe
B TPOCTPAHCTBe, TIpPsIMble Mapaslie/ibHble U MepreHAUKY/IspHble K TMI0CKOCTH,
MpY3HaK MepreHUKY/ISIPHOCTA MPSIMOM W TUIOCKOCTH, TeopemMa O TMpsSMOU
TreprieHIUKYJ/ISIPHOW TIJIOCKOCTH. YTJIbl B TIPOCTPAHCTBE: YO/ MEXAY MPSIMOM U
MJIOCKOCTBIO;  IBYTPaHHbIM YroJ, JIMHEWHBIM Yroa JABYTPAHHOrO yrJia.
[TeprieHAVKY /ISP Y HAK/IOHHbBIE: paCCTOsIHHE OT TOYKHU /10 IVIOCKOCTH, PACCTOsSTHUE
OT TMpsSMOM [0 TIJIOCKOCTH, TIpOeKIMsi GUrypbl Ha  IJIOCKOCTb.
[TeprieHIUKY/ISIPHOCTb TJIOCKOCTEW: TMPU3HAK MEePHeHAUKY/ISPHOCTH ABYX
r0cKocTer. Teopema 0 TpEX MeprneHuKYJispax.

MHororpaHHUKH

[ToHsTMe MHOrorpaHHUKa, OCHOBHbIE 3JIeMEHTbl MHOTOTrPaHHMKA,
BBIYK/IbIe U HEBBINyK/Ible MHOIOTDAHHMKHW; pPa3BEPTKAa MHOTOrpaHHUKA.
[Ipu3Ma: n-yroJibHasi ipu3Ma; IpaHy U OCHOBAHKS IPU3MBbI; TIpsiMasi U HaKJIOHHas
npu3Mbl; OOKOBasg U TI0JiHAsi TIOBEPXHOCTh TIpU3Mbl. [laparnienenuries,
MpsSIMOYTOJIbHBINA Tlapasiesienumnel; U ero cBoucTBa. [lupamuza: n-yrosibHas
MUpaMu/ia, TpaHU W OCHOBaHHWE TMpPaMU/bl; OOKOBasi W TIOJHasi TIOBEPXHOCTh
NMpaMu/pbl; TIpaBUIbHAasg M YyCeuéHHas IMpamMuja. OJIeMeHTbl TIPU3Mbl U
mvupamugbl.  [IpaBusibHbIe  MHOTOrpaHHUKU:  TIOHATHE  TIPaBUJIBHOIO
MHOTOTPDAaHHHMKA; TpaBU/IbHAsI MpU3Ma U TpaBW/IbHas MUpaMUZa; MpaBUIbHas
TpeyronbHas TMpaMu[a W TIPaBWIbHBIM TeTpaszap; Kyb6. IlpencraBneHue o
MpaBUIbHBIX MHOTOTDaHHUKAX: OKTa3Jp, AoJeKasap U ukocasap. CeueHusd
TPU3MbI U TUPAMU/BI.



CuMMeTpuUsi B TIPOCTPAHCTBe: CUMMETPUSI OTHOCUTETbHO TOUKH, MPSMOM,
MJIOCKOCTU. JJieMeHTbl CHMMETPUM B MHUpaMUZAX, T[apassesenuresax,
MPaBUIbHBIX MHOTOTPaHHUKAX.

BbiuricieHre 371eMEHTOB MHOTOI'DAHHMKOB: péOpa, [quaroHaid, YTJIbl.
[Tnomjaze OOKOBOM TMOBEPXHOCTA W TIOTHOM TTOBEPXHOCTH TIPIMOM TIPU3MBI,
M/IoIIa/Ib OCHOBaHWM, TeopeMa O OOKOBOW TTOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomjazsb OOKOBOM TIOBEPXHOCTHM M TIOBEDXHOCTH TIPAaBU/ILHOW MHUPaMU[BI,
TeopeMa O IUIOL[aZ yceuéHHOW Tupamufbl. IloHatve o6 o6béme. OOBEM
MTUPAMU/IbI, TIPU3MBI.

[TogobHble Tesa B mpocTpaHcTBe. COOTHOIIEHUsST MeXIY TUIOLIaJsMU
MoBepxXHOCTel, 00bEMamMu 10/J0OHBIX TeJ.

11 K/TACC

Tena BpameHust

[unuHapuueckass ~ MMOBEPXHOCThb,  OOpasyiolue  LUMHPUUeCKOH
MOBEPXHOCTH, OChb LWIMHAPUYECKOM MOBEPXHOCTU. LIWIuMHApP: OCHOBaHUSI U
OoKOBasi TIOBEPXHOCTh, OOpa3yoIjasi W 0Ch; ITUIO[AZAL OOKOBOW U TIOTHOMU
TOBEPXHOCTH.

KoHunueckasi TOBepXHOCTh, 00pa3yloliie KOHNUeCKOM TTIOBepXHOCTH, OCh U
BepIIMHA KOHWYEeCKOM TOBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHa,
oOpa3ytolijasi ¥ 0Ch; TUIOIIAfb OOKOBOM U TIOJIHOM TOBEPXHOCTU. Y CeuEHHBIN
KOHYC: oOpa3ytolijre 1 BbICOTa; OCHOBaHUS Y OOKOBasi TOBEPXHOCTh.

Cdepa u map: 1eHTp, pajuycC, AUamMeTp; IIOLaJb TOBEPXHOCTU CQepsl.
B3aumHoe pacriosnio)keHrde cdepbl U TJIOCKOCTH; KacaTe/bHasi TUIOCKOCTh K
cdepe; uiomaab cepsl.

M306pakeHre Tes BpalljeHUs] Ha TUIOCKOCTH. Pa3BépTKa I[WIMHApa U
KOHYyCa.

KombOuHaliy Tesl BpalljeHusI W MHOTOTPAHHMKOB. MHOrOTrpaHHUK,
OMUCaHHbIA OKOJIO cepbl; cdepa, BNKMCAHHAs B MHOTOIDAHHUK, WA TeJO
Bpall|eHus.

[Tonste 06 o6béMe. OCHOBHBIE CBOWMCTBa 00BEMOB Tel. Teopema 00
00bEMe TIPSIMOYTOJILHOTO Tapajiiesieridriefia U cieAcTBus u3 Heé. OObEM
LUINH/PA, KoHyca. O6bEM 111apa U 1ioijaib cephl.

[TomobHble Tema B mpocTpaHcTBe. COOTHOIIEHUST MEXy TIIoLafsMU
ToBepXHOCTel, 00bEMamMu 1OJ0OHBIX TeJ.



Ceuenuss LWaMHApa (MapasieNbHO U MEPIeHJUKYJISPHO OCH), CeYeHUs
KOHycCa (Mapasijie/lbHOe OCHOBAHUIO U IPOXOJslliee yepe3 BepLUVHY), CeueHUs
1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAaHCTBE

BekTtop Ha mockoctd M B mpocrpaHcTBe. C/ioKeHUWe U BblUMTaHUE
BEKTOPOB. YMHOXKeHHe BeKTOopa Ha uuci10. PasyiokeHue BekTOopa IO TpPéM
HEeKOMIUIaHapHBIM Bekropam. IlpaBuwio mnapaienemnurnefa. Permienue 3azad,
CBSI3aHHBIX C [PUMEHeHHeM IIpaBU/ [JeMCTBUM C BeKTopamu. [IpsmoyrosnbHas
cuctema KoopzauHar B ImpoctpaHcTBe. Koopaunatel BekTopa. [Ipocrenine
33/laud B KOOpJWHATaX. YTO/1 Mexay BekropaMmu. CkajsipHOe Ipou3BejeHue
BEKTOpOB. BrrunciieHue yrioB Mexay NpsAMbIMU U IIJIOCKOCTAMU. KoopiHAaTHO-
BEKTOPHBIU MeTO/, [IPU pellieHuH reOMeTpUJeCcKuX 3azau.



IVIAHUPYEMBDIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIPOrpaMMbl y4eOHOTO TIpeiMeTa
«MaremaTrKa» XapaKTepUu3yroTCs:

I'paxxpanckoe BocnuTaHue:

c(OpMHUPOBAHHOCTBIO  T'PAKIAAHCKOW TIO3WIMM  OOydJaromierocs Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 0011lecTBa, MpefCcTaB/IeHueM
O MaTeMaTHMYeCKMX OCHOBaX (PYHKI[MOHUPOBAaHUS Ppa3/IUUHBIX CTPYKTYD,
SIBJIEHUN, TIPOIeAlyp TPpakJaHCKOro oOIrecTBa (BbIOOPBI, OIMpPOCHI U TMp.),
yMEeHHEeM B3ahMO/IelCTBOBATh C COLMA/IbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
UX (PYHKIUSIMA Y Ha3HaUeHHEM.

IlaTpuoTHUecKoe BOCIIUTAHUE:

chOpMUPOBAaHHOCTBI) ~ POCCUMCKOM  TPaKJAHCKOM  WJAEHTUUYHOCTH,
YBa)KeHUSI K TPOIIJIOMY U HaCTOSI[EMY POCCHUMCKON MaTeMaTHKH, LIeHHOCTHbIM
OTHOIIIEHHEM K [IOCTW)KEHHUSIM PpOCCUMCKHMX MaTeMaTMKOB U POCCHUKCKOU
MaTreMaTU4eCKOM IIKOJbl, K MCIO0JIb30BAHUKD STUX AOCTW)KEHUM B [IPYTHUX
HayKax, TeXHOJIOTHsX, chepax SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHWEM JyXOBHBIX LIeHHOCTeu POCCHICKOT0 Hapo/ja;
c(hOpMUPOBAHHOCTBI0 HPABCTBEHHOTO CO3HAHWS, STUYECKOTO TOBeleHus,
CBS3aHHOTO C TIpaKTUUeCKUM TpUMeHeHWeM JOCTWXKeHWNW HayKu U
JleATeJIbHOCThIO YUEHOr0; OCO3HaHWeM JIMYHOTO BK/IaJla B TOCTPOEHUE
yCTOHUMBOTO Oy yIIeTo.

JcTeTUYeCcKoe BOCIIMTaHue:

3CTeTUYECKUM OTHOIIIeHWEeM K MUPY, BK/IHOUasi 3CTETUKY MaTeMaTUueCKUX

3aKOHOMEpPHOCTeH, 00BEKTOB, 3a7iau, pelleHunH, pacCy>kJeHul;
BOCIIPUMMYMBOCTBI0 K MaTeMaTU4YeCKUM acreKTaM pa3/IMuHbIX —BUZOB
MCKYCCTBa.

dusnyeckoe BOCIIUTAHME:

C()OPMUPOBAHHOCTBLI) yMeHUs] TIPUMEHSTb MaTemMaThUuecKhe 3HaHWUsI B
WHTepecax 370pOBoro U 0Oe30macHOro oOpa3a >KU3HHW, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOeMy 3/I0pPOBbIO (370pOBOe MUTaHWe, COasaHCHPOBAHHKIM
PEXXUM 3aHATUW U OTAbIXA, peryJ/isipHast (pr3nyeckass akTUBHOCTh); (PU3UUECKOT0
COBepILIeHCTBOBaHUS, npu 3aHATHUSAX CHIOPTUBHO-03,0POBUTETEHOM
JleITeTbHOCTHIO.

TpyaoBoe BocliMTaHue:



TOTOBHOCTBIO K TPY/ly, OCO3HAaHWEM LIeHHOCTU TPY/10/t00Hsl; THTepecoM K
pa3/iuuHbiM cepaM MpodeccHoHaTbHOM  [JIeATe/IbHOCTH, CBS3aHHbIM C
MaTeMaTUKOW U eé TMPUIOKeHUSIMU, YMeHUeM COBepIllaTh OCO3HaHHbBIN BbIOOD
Oyayiieii mpodeccu W peasrM30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE TI/IaHbI;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaThyeCKOMy O0Opa30BaHHMIO M
camMoo0pa3oBaHUIO0 Ha TIPOTSDKEHUU BCel »KW3HU; FOTOBHOCTBIO K aKTHBHOMY
yUaCTHIO B pPelleHUM MPaKTUYeCKUX 3a/lay MaTeMaTH4eCKOW HarpaB/IeHHOCTH.

JKO0/IOrHYecKoe BOCIIUTaHue:

c(OPMUPOBAHHOCTBIO SKOJIOTUUECKOW KYJ/bTYPbl, TOHUMaHUEM B/IUSTHUS
COLIMA/IbHO-5KOHOMUUECKUX ~ TIPOLIECCOB Ha  COCTOSIHME TIPUPOAHOW U
COL[MA/ILHOM Cpejibl, OCO3HaHWeM TII00aJbHOT0 XapakTepa 3KOJIOTHYeCKUX
npobJieM; opreHTaIfel Ha IpUMeHeHre MaTeMaTUUeCKUX 3HaHUM [J1sl pellieHus
3ajau B 00/1aCTU OKpY»Karolllel cpe/ibl, TJIaHWPOBAHKSI MOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX MTOC/IEICTBUM /1Sl OKPY>KaroLel CpeJibl.

IleHHOCTH HAyYHOT'0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33peHus, COOTBETCTBYIOILIErO
COBpEMEHHOMY YDOBHIO Da3BUTHSI HAyKhu U O0OIL[eCTBEHHOW TIPAaKTUKH,
MOHMMaHVeM MaTeMaTUUeCKOW HayKU Kak C(pepbl YeJ0BeueCKou J1eTe/IbHOCTH,
3TaroB eé pa3BUTUS M 3HAUMMOCTHU JI/Isl Pa3BUTHSI LIMBUIK3ALMK; OBJIaJleHUeM
SI3bIKOM MaTeMaTUKWA M MaTeMaTUueCKOW KYJbTYpOl Kak Cpe/ICTBOM I03HaHUS
MHpa; TOTOBHOCTBIO OCYLIECTB/SITb TPOEKTHYHD U MCC/IeJ0OBaTeNbCKYIO
JesiTe/IbHOCTh UHMBU/YaabHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

MeTarnpesMeTHbIe pe3y/bTaTbl OCBOEHHS ITPOrpaMMbl YUeOHOro IipeiMeTa
«MaTemaTHKa» XapaKTepPU3YIOTCS OBJIaZIeHUEM YHHUBEpCaTbHBIMU
nosxHasamesibHbIMU  OeliCmeusiMU, YHUBEPCA/AbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/IbHbIMU pe2yAsimueHbIMU OeliCmeusiMu.

1) YHuueepcanbHble no3HasamesnbHble Oelicmgusi, obecneuugarom
¢opmuposaHue 6a306bIX KOZHUMUBHbIX Npoyeccos8 obyuarowuxcs (oceoeHue
Memooo8 NO3HAHUs  OKpyxycarouwjeeo Mupd; nNpuMeHeHue /02U4ecKux,
uccnedosamebCKuUx onepayutli, ymeHuli pabomamsb ¢ uHgopmayueti).

Ba3oBble loruyecKue JAeiiCTBHS:

@ BbLISIB/IATH u XapaKTepu30BaTh Cyll|eCTBEHHbIe TIpPU3HAKU

MaTeMaTUUeCKUX 0ObeKTOB, TIOHSATHH, OTHOIIIEHUM MEX/IY TTOHSTHUSIMHU;
dbopMynMpoBaThb orpejeneHust TIOHSITU; yCTaHaB/IUBaTh



CyILeCTBeHHbIH MPU3HaK Kaaccu(ukaiiu, OCHOBaHUs st 000011ieHus 1
CpaBHEHMS1, KpUTEPUU MMPOBOJAUMOIO aHa/IN3a;

BOCTIpMHUMAaTh, (OpMyMpoBaTh U TIpeoOpa30oBbIBaTh  CYXK/EHUS:

yTBepAuTe/IbHble W OTpUIiaTe/bHbIe, eJUHUYHbIE, UYaCTHbIe U 00IIHe;
YCJIOBHBIE;

BBIABJIATH MaTeMdTHh4ecKue 3dKOHOMEPHOCTH, B3dMMOCBA3U1 41

npoTuBOpeunsi B (akTaX, AAHHBIX, HAOMIOJEHUSIX U yTBepXKeHUsX;
npejjaraTb  KpUTepUW [JJid  BBbIABJIEHHS  3aKOHOMEDHOCTEM U
MPOTHUBOPEYNH;

AejlaTb BBIBO/JIbI C HMCII0/Ib30BaHHWEM 3dKOHOB JIOTHKH, O€AYKTHUBHBIX U
NMHAYKTHUBHBIX YMOBaKHIOHEHHﬁ, YMOBaKJHOLIEHI/Iﬁ I10 aHaJ/IOTHH,
NpOBOJUTH CaMOCTOATE/IbHO A0Ka3aTe/IbCTBad MdTeMdTH4YeCKHUX

yTBep)XJeHnd  (TpsiMble W OT  MPOTHUBHOIO),  BBICTpauBaTh
apryMeHTaL1I0, IPUBOJUTD TIPUMePbI U KOHTPIIpUMepbl; 000CHOBBIBATh
COOCTBEHHbIe CY)K/IeHUs U BbIBO/bI;

BLIOMpATh Croco0 pelleHHsT yueOHOM 3a7iaun (CpaBHUBATh HECKOJIBKO

BAapUAHTOB peIlleHHs], BbIOMpaTh Haubosee MOAXOAMAIINNA C YYETOM
CaMOCTOSITe/TbHO BbIZIe/IeHHbIX KDUTEPUER).

Ba3oBble HcciejoBaTe/IbCKHE el CTBHA:

HCI1I0/Ib30BATH BOIIPOCHI KdK HCC]IE,Z[OB&TE]IBCKHIZ WMHCTDYMEHT

Mo3HaHus; (HOpPMY/IMPOBaTh BOIPOCHI, (DUKCUPYIOIIYe TMPOTHBOpeuue,
npobsieMy, yCTaHaB/IMBaTh UCKOMOE U IaHHOe, (POPMUPOBATh TUTIOTe3Y,
apryMeHTUPOBAaTh CBOIO MO3ULIUIO, MHEHUE;

MPpOBOJNUTH CaMOCTOATEJ/IbHO CHJIaHI/IpOBaHHbIﬁ SKCIIeEpUMEHT,

HCCeloBaHWe T10 YCTAaHOB/IEHWIO OCOOEHHOCTEM MaTeMaTHYeCcKOTo
o0beKTa, SIBJAEHWS, TIPOLleCCa, BBISBEHUIO 3aBUCUMOCTEH MEXAY
00BbeKTaMH, SIBJIEHUSIMH, TIPOIeCCAMU;

CaMOCTOSITeJTbHO  (hOpMY/IUPOBaTh  000OIIEHHsT YW BBIBOZBI  I10

pe3y/nbTaTaM TIPOBeAEHHOT0 HaOMIOZeHus, WCCeZl0OBaHUs, OI|eHHUBATh
JIOCTOBEPHOCTh MOJTyUeHHbIX Pe3y/bTaTOB, BLIBOJOB U 000011[eHN;

MPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpoliecca, a TakKe BbIJBUTraTh

npeariojao>KeHus O ero pa3BMTHHU B HOBBIX YC/IOBUAX.

Pabora ¢ uaopmanmeii:



@ BLIB/IATH JeUIMTHI MHOOPMAIHH, TaHHBIX, HEOOXOUMBIX [/Is1 OTBETA
Ha BOIPOC U /IJis pellleHus 3aJauu;
@ BbiOMpaTh UH(pOpPMAIMIO U3 MCTOYHUKOB  pa3lWUHbIX  TUIIOB,

aHa/IM3UpPOBaTh, CUCTeMAaTU3MPOBaTh u VIHTEpIIPeTUPOBATh
MH(OPMAaLMIO Pa3/IMYHbIX BUZOB U (DOPM Mpe/iCTaB/IeHNS;

@ CTPYKTypHUpOBaTh WHGMOpPMaIUIO, TPeACTaBAsATh €€ B  Ppa3IMuHbIX
dbopmax, WITFOCTPUPOBATh rpauuecKy;
@ OIleHMBAaTb  HAZEKHOCTh ~ MH(OpPMALIMA  TI0  CaMOCTOSITeTbHO

chopMy/TMPOBaHHBIM KPUTEPHSIM.
2) YHugepcanbHble KOMMYHUKamMueHble Oelicmeusi, obecneuugarom
CchopMUPOBAHHOCMb COYUA/bHbIX HABLIKO8 00YUaIOUUXCH.
Oo01enmue:

@ BOCIpUHUMMATh W (OPMY/IHMPOBaTh CYXJEHUS] B COOTBETCTBUM C

YC/IOBUAMMU U LEJ/IAMA O6H.[€HI/IH; SICHO, TOYHO, 'PAaMOTHO BbIPpa’>kdTh CBOIO
TOUKY 3p€HHA B YCTHBIX U ITMCBbMEHHBIX TEKCTAX, AdBATh ITOSICHEHHUS T10
Xo4y pemieHud 3a4d49, KOMMEHTHUPOBATH HOJ'[Y‘-IEHH]:IIZ pe3yJibTaT;

@ B x0Jie 00Cy)/IeHUusI 3aj/jaBaTh BOIMPOCHI TI0 CYILECTBY 00CY»Xjaemoi

TeMbl, PO0/IeMbl, pelllaeMoit 3a/jlauM, BbICKa3bIBaTh UeU, HalleJleHHbIe
Ha TIOMCK peIleHMs]; COTOCTaB/STh CBOU CYXKJEHHS C CYXXAeHUSIMH
NPYTUX YUYaCTHUKOB Auasiora, oOHapy)KHWBaTh pa3Iuude U CXOZCTBO
MO3ULIMM; B KOppeKTHOl ¢dopme ¢dhopMy/IMpoBaTh pa3HOrIacus, CBOU
BO3Pa’KeHUS;

@ TMpe/CTaB/lsSTb  pe3yJibTaTbl  pelleHus  3ajjaud, SKCIepUMeHTa,

WCC/IeIOBaHUs], TIPOEKTa; CAMOCTOSITeJIbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUsT C Y4YéTOM 3a/lay [pe3eHTalud U 0cobeHHOCTel
ay/IUTOPUHU.

CoTpyaHuyecTBoO:

@ IIOHUMAThH n HCITI0J/Ib30BATH MmperumMy1igecTBad KOMaH,Z[HOﬁ n

WHAWBU/Iya/JIbHOM pabOThI TIPU pellleHrny yueOHbIX 3a/lay; MPUHUMATh
I[e/lb COBMECTHOM  /IeITeJIbHOCTH, IIJIAHUPOBaThb  OpPTaHHU3AI[HI0
COBMeCTHOM paboThl, pacrpefeniaTb BHABI pabOT, A0roBapHBaThCH,
oOcy>kgaTh TIporiecC MW pe3yabTaT paboTel; 0000IaTh MHEHHS
HECKOJIbKMX JTFO/IeH;



@ YyuaCTBOBaTh B TPynmoBbiX ¢GopMax paboTel (0OCykaeHUs, obOMeH

MHEHWH, «MO3TOBbIe IITYPMbI» 1 HHBIE); BLITIOTHITH CBOIO YaCTh PabOThI
M KOODJWHUDPOBAaTh CBOU [JEWCTBUSI C [PYTMMM UjeHaMU KOMaHJbI;
OLIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIIHi MPOJYKT 10 KPUTEPUSIM,
c(hOpMy/TMPOBAHHBIM yUYaCTHUKaMU B3aUMO/IeHCTBUS.
3)  YHueepcanbHble  pezynsimueHble  Oelicmeusi,  obecneuugarom
¢popmMupo8aHue cMbIC108blX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

@ COCTaBJISATh TJIaH, a/IFOPUTM peIlleHus 3a/jJauM, BLIOUpaTh Criocob

pellleHysI C YIYETOM UMEIOIIUXCSl PeCypCOB U COOCTBEHHBIX
BO3MO>XHOCTeU, apryMeHTHPOBaTh U KOPPEKTUPOBATh BapUAHThI
pelleHui C y4éTOM HOBOM UH(MOPMaLUU.

CaMOKOHTPOJIB:

@ B/aJeTh HABBIKAMHU T03HaBaTe/ILHON pECbJ'IEKCI/II/I KdK OCO3HadHHuA

CoBepIllaeMbIX JeNCTBUIN U MBIC/IUTE/TbHBIX TTPOLIECCOB, UX Pe3y/IbTaToB,;
BMa/leTh CrocobamMu CaMOIpOBEepKH, CaMOKOHTpPOJISi Tipoljecca |
pe3y/ibTaTa pellleHHsi MaTeMaTUUeCKO# 3aZiau;

@ Tpe/BUETh TPYJHOCTU, KOTOPble MOTYT BO3HUKHYTb TPHU DPelleHUU

3a/jaud, BHOCHUTb KOPPEKTHBBbI B JeSTeJbHOCTb Ha OCHOBE HOBBIX
0OCTOSITENILCTB,  [AHHBIX,  Hal/IeHHbIX  OLIMOOK,  BBISIBJIEHHBIX
TPYZHOCTEW;

@ OIleHMBAThL COOTBETCTBHE pe3yJjbTaTada Lie/IM M YC/IOBUAM, 00BSACHATE

TIPUUMHBI JOCTW)KEHHSI UM HeJJOCTU)KeHHUsI pe3yJ/IbTaTOB AesiTeIbHOCTH,
HaXOJUTb OLIMOKY, /laBaTh OLIEHKY TIPUOOPeTEHHOMY OIIBITY.

INPEAMETHDBIE PE3YJ/IBTATBI
10 K/TACC

OnepupoBaTh MOHATUSIMU: TOYKA, NpsiMasi, MJI0CKOCTb.

[IpyMeHSITh aKCUOMbI CTEPEOMETPUM U CAeACTBUS U3 HUX TIPU pelleHUU
reoMeTpUYecKux 3azau.

OrnepypoBaTh MOHATUSIMU: TlapajuleJIbHOCTh UM TEepIeHAUKYISIPHOCTD
MPSMBIX U MIJIOCKOCTEM.

KnaccudunmpoBate B3avMHOe PacrioyioyKeHUWe TIPSIMBbIX U TIJIOCKOCTeN B
TIPOCTPaHCTBE.



OrnepypoBaTh MOHATUSAMU: [JBYIPDAHHBIM YrOJ, FTPaHU ABYTPAHHOIrO YIJIa,
pebpo /AByrpaHHOTO yTJa; TMHEeWHbIN yroJ ABYrpaHHOrO yria; TpaZyCcHasi Mepa
JIBYTPaHHOIO yTJa.

OrnepypoBaTh MOHATUSIMA: MHOTOTDAaHHUK, BBIMYK/IbIM W HEBBIMYK/IbIU
MHOT'OTDaHHUK, 3JIEMEHTbl MHOTOI'DaHHUKA, MPaBU/IbHBIM MHOTOIPAaHHUK.

Pacrno3HaBaTh OCHOBHbIE BH/Ibl MHOTOTPDAaHHUKOB (MMMpamuia; TpH3Ma,
TIPSIMOYTO/TbHBIN Mapasiienenuries, Kyo).

KnaccupunpoBaTh ~ MHOTOTDAaHHUKW,  BbiOWpasi ~ OCHOBaHWS /ISt
K/accu(UKalyy (BbINYK/Ible KW HEBBINYK/Ible MHOIOTDAHHUKW; ITIpaBU/IbHbIE
MHOT'OTPaHHUKWY; TMPsIMble Y HAK/IOHHBIE MIPU3MBbI, Mapasljie/enurie/ibl).

OnepupoBaTh NOHATHUAMMU: CEKYLasi JIOCKOCTh, CEYeHre MHOTOTPaHHHKOB.

OOBSACHATH TIPUHLIMITBI TIOCTPOEHUSI CEUeHHM, UCII0/Ib3YsI METO/] CJIeJIOB.

CTpouTh CeueHUs] MHOTOTPDAaHHUKOB METOJOM CJIE[JOB, BBIMOJIHATh
(BBIHOCHBIE) TIJIOCKME UepTe)KH U3 PUCYHKOB MPOCThIX 00BEMHBIX (UIYpP: BUJ
CBepxy, cOOKY, CHU3Y.

Pemath 3aZiauy Ha HaXOK[eHHe TeOMeTPUUYeCKUX BeMUuH 10 obpasijam
WY a/ICOPUTMaM, MPUMEHSISI U3BeCTHbIEe aHAIMTUYEeCKe MeTO/bI TIPU pelleHrr
CTaHJaPTHbIX MaTeMaTUUeCKHX 3a/lau Ha BbIYMC/IEHHEe PAaCCTOSTHUM MeX/y ABYMSI
TOYKaMH¥, OT TOYKHA [JO TMPSAMOW, OT TOUKH [0 IUIOCKOCTH, MEeXIy
CKPeLVBALMUCS TPSIMBIMHU.

Pemath 3aZiauy Ha HaxXOK[eHHe TeOMeTpUUYeCKUX BeJMuuH 1o obpasijam
WY a/IFCOPUTMaM, MPUMeHsisi U3BeCTHbIe aHAIUTUUeCKe MeTO/bl TIPU pellieHru!
CTaHJApPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIYUC/IEHHWE VYIJIOB MeXAY
CKPELMBALMMUCS TIPSIMBIMUA, MEXAY TPSMOU U TUIOCKOCTBI, MEXIY
TJIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

BbruncsiTe 060bEMBI 1 TIJI011IaJ1 IOBEPXHOCTe MHOTOTPAaHHUKOB (TIpH3Ma,
ndpaMyzia) C TpuMeHeHWeM (OpPMYJ; BbIUYMC/ISATh COOTHOLLIEHUS] MEeXIY
TUTOIIA/[IMHU TIOBEPXHOCTeH, 00béMaMu T10/J0OHBIX MHOTOTPAHHUKOB.

OrnepypoBaTh MOHATUSMH: CUMMETPUSI B MNPOCTPAaHCTBE; LIEHTP, OCb U
MJIOCKOCTh CUMMETPHUH; LIEHTP, OCb U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3BnekaTb, MpeoOpa3oBbIBaTh U WMHTEPIIPETUPOBaTh WHGOPMAIUI0 O
MPOCTPAaHCTBEHHBIX reoOMeTpUUecKUx (hUrypax, npeJCcTaB/leHHY0 Ha dyepTexax
Y PUCYHKaXx.

[IpuMeHsTH TeoMeTpuueckre (akThbl [Jis pellleHHs] CTepeoMeTpUUeCcKUxX
3a/jay, IpeArno/ararluX HEeCKOJIbKO IIaroB peILIeHWs, eCcId yCJIOBUSA
NpUMeHeHUs1 3a/laHbl B SIBHOM (hopMme.

[IpyMeHsTP MpOCTeWIlie TIpOrpaMMHble CpeAiCTBA M 3JIEKTPOHHO-
KOMMYHHKALIMOHHbIE CUCTEMBI [TPH PELIeHUH CTePEOMETPUYECKUX 3a/1au.



[TpyBOAUTL MIpUMeEpPbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TpUpPOJe U
JKW3HH, Pacrio3HaBaTh TMPOsiB/ieHHe 3aKOHOB reOMeTPUH B UCKYCCTBe.

[IprMeHSITh TIO/TyUeHHbIe 3HAaHUSI Ha TPaKTUKe: aHa/JIM3UPOBaTh peasbHble
CUTyallUd U TIPUMEHSTb U3yueHHble TOHSTUSI B TIpoliecce TMOMCKa pellieHust
MaTeMaTUueCcKd CGOpPMYJUPOBAaHHOW Tpo6/ieMbl, MO/IeTMPOBaTh peasbHbIe
CUTyallud Ha S3blKe TeOMeTpHH, UCCe[iloBaTh TMOCTPOeHHble MOJEMN C
HCTI0/Tb30BaHEM TeOMEeTPUUYEeCKHUX TOHATHM W TeopeM, ariapara anreOphbi;
pelliaTh TMpaKTUYeCKWe 3aJauM, CBsi3aHHble C HAXOXK/€HWeM TeoMeTpUYeCcKuX
BeJIMYMH.

11 K/IACC

OmneprpoBaTh TOHATUSIMU: LWJIMHAPHUYECKas: TTOBEPXHOCTh, 00pa3yroliue
LWIVHDUUECKON TIOBEPXHOCTH; LWIWHAD;, KOHWYecKasi TIOBEpXHOCTb,
oOpa3ytolie KOHUUeCKO# MoBepXHOCTH, KOHYC; chepruecKast TOBepXHOCTb.

Pacno3HaBathk Tena BpaieHusi (UIMHAP, KOHYC, cdepa U 1miap).

OOBACHATD CTIOCOOBI TIOTyUeHUsT TeJT BPALl[eHHS.

KrnaccuduiimpoBaTh B3auMHOe pacriosioykeHue cephbl U IMI0CKOCTH.

OnepupoBaTh TIOHATHSIMU: I1aDOBOM CErMeHT, OCHOBaHWE CerMeHTa,
BBICOTA CETMEHTa; I11apOBOii C/I0M, OCHOBaHKe 111apOBOI0 CJ1051, BbICOTA I1IapOBOT0
CJ10$1; IIIapOBOU CEKTOP.

Bbruncnste 00BEMBI M TIIOM[AAW  TIOBEPXHOCTEM Tesl  BpalljeHus,
reoMeTpUUYeCKUX TeJl C TIpuMeHeHrneM hopMy/.

OnepupoBaTh TIOHATUSIMHA: MHOTOTDAaHHUK, BMMCaHHBIM B cdepy U
OMUCaHHbIA O0KOMO cdephl; cdepa, BOUCaHHasi B MHOTOTPAHHUK WU TeJO
BpallleHusl.

BbIuMc/IATh COOTHOIIEHUSI MeXKAY TII0IasIMU TTIOBePXHOCTel 1 00bEMaMu
MO/I0OHBIX TeJT.

M306paxkath m3yudaeMble (UTYPhl OT PYKH U C MPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbIno/HATh  (BBIHOCHBIE) TUIOCKME YepTeXXHM W3 PUCYHKOB TIPOCTBIX
00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTHL CEUeHHs TeJl Bpall[eHHS.

3B/iekaTh, WHTEPNPETHPOBAaTH M Tpeo0pa30BbIBaTh HWH(OPMAIMIO O
MIPOCTPAHCTBEHHBIX TeOMeTpUUeCKUX (PUrypax, rpejCcTaB/leHHYI0 Ha YepTeXkax
Y PUCYHKax.

OmnepupoBaTh MOHSITHEM BEKTOP B TIPOCTPAHCTBE.

BbITIO/IHATL  A€UCTBUSL CJIO)KEHUS] BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKeHHsI BeKTOpa Ha UMC/i0, 00BSICHSATh, KAKUMH CBOMCTBAaMU OHU 00/1a/1atoT.



[TpuMeHsITh TIpaBUJ/IO Mapasienenumnesa.

OnepupoBaTh MOHATHUSAMU: [J€KapTOBbl KOOPAMHATBl B TIPOCTPAHCTBE,
BEKTOpP, MOJy/Ib BEKTOPa, PaBeHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YIOJj
MeXAy BEKTOpaMM, CKaJisipHOe TIpOM3Be/ieHue BEeKTOPOB, KOJIIMHeapHble U
KOMILJITaHapHbIe BEKTOPBI.

HaxoguTe cymMy BEKTOPOB U TpPOMW3BeJleHHWE BEKTOpa Ha YMCJIO, YroJl
MeXXly BEeKTOpaMH, CKa/sipHOe INpOU3BeJieHre, PACK/Ia/iblBaTh BEKTOP MO IBYM
HEeKOJIJIMHeapHbIM BeKTOpaM.

3a/1aBaTh IJIOCKOCTh YpPaBHEHUWEM B /1eKapTOBOM CUCTeMe KOOp/WHaT.

[TpumeHsTE TeoMeTpuyeckre (akTbl [Ji1 PELleHUs CTepeoOMeTPUUYeCKUX
3a/lay, IpeArno/arariuX HEeCKOJIbKO IIaroB peIIeHWs, ecId yCJIOBUSA
TpUMeHeHUs1 3a/laHbl B SIBHOM (hopMe.

PeraTe mpocTeiiiive reoMeTpuueckre 3alaur Ha NMpUMeHeHre BeKTOPHO-
KOOPZMHATHOTI'O MeTOZa.

PemaTe 3amauM Ha /[j0Kas3aTeqbCTBO MaTreMaTUUeCKMX OTHOLIEHWM U
Haxo)XK/leHHe TeoMeTpPUUeCKWX BeMUWH TI0 oOpa3liaM WKW aJropyuTMawm,
MPUMEHSISI U3BECTHbIe METO/bl TIPU DeLleHWU CTaHAAPTHBIX MaTeMaTH4eCKHUX
3a/au.

[IpumeHsiTb MpoCTeulie NporpaMMHble CpeACTBa U 3JIEKTPOHHO-
KOMMYHHUKAILIMOHHbIE CUCTEMBI MPHY PellleHUU CTepeoMeTpUUYeCKUX 3a/iau.

[TpyBOAUTL TIpUMeEpPbI MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TpUpPOJe U
JKW3HH, Pacrio3HaBaTh MPOSIBJIEHME 3aKOHOB F€OMETPHH B UCKYCCTBe.

[TpumeHsATh Mo/yYeHHbIe 3HAHWUS Ha MPaKTHUKe: aHa/IM3UPOBaTh peasbHble
CUTyallUd U TIPUMEHSTb U3yueHHble TOHSTUSI B TIpoliecce TMOMCKA pellieHust
MaTeMaThUueCcKd CGOpPMYJUPOBAaHHOW TpOO/ieMbl, MO/IeTMPOBaTh peasbHbIe
CUTyalUMX Ha A3bIKe TeOMEeTPUM, MCC/Ie0oBaTh TMOCTPOEHHbIE MOJeIu C
WCTIOIb30BaHHWEM T'eOMeTPUYeCKUX TOHSATUNA M TeopeM, armapaTa anredpbi;
pelliaTh TMpaKTUYecKWe 3aJauM, CBsi3aHHble C HAXOXK/€HWeM TeOoMeTpUYeCcKuX
BeJIMYMH.



TEMATHUYECKOE IVTIAHUPOBAHUE

10 KJ/IACC
Ne

o/ HaumeHnoBaHue pa3jesioB
0 U TeM NPOorpaMMsbl

BBE,E[EHI/IG B CTepeOMeTpPHIO

[TpsiMble 1 MJIOCKOCTH B
MPOCTPaHCTBe.
[TapasnnenbHOCTD NPSIMBIX U
TMJIOCKOCTeN
[TepnieHAUKYIAPHOCTD
MPSIMBIX U IJIOCKOCTeN
Yri1el MeXAy NPSMBIMU U
IIJIOCKOCTSIMU

MHororpaHHuKu
OO6BEMBI MHOTOTPAHHHUKOB

IToBTOpEHUE: CeueHus,
PacCTOSIHUSA U YIJIbl

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

KoauuecTBo 4acoB

Bcero

10

12

12

10

11

68

KoHTpo/bHEBIE IIpakTHyeckue

JeKTpoHHBbIe (1U(pPoOBHIE)
oOpa3oBaTe/IbHBIE PeCypChI

https://m.edsoo0.ru/S2X6T9S4N

https://m.edsoo.ru/A4F4T4A1Q

https://m.edsoo.ru/H6S9B2H3C

https://m.edsoo.ru/V1P7V405P

https://m.edsoo.ru/H4T8T003J

https://m.edsoo.ru/MOU7P9J8N

https://m.edsoo.ru/Y0B4Q4U6W



https://m.edsoo.ru/Y0B4Q4U6W
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/S2X6T9S4N

11 K/TACC

Ne
n/n

OBIIEE KOJIMYECTBO

HaumeHoBaHue
pa3fesioB U TeM
NporpamMmsbl

Tesa BpaleHus

O0BEMBI Ten

BexkTtops! u
KOOpJUHATHI B
TIPOCTPAHCTBe

IToBTOpEHUeE,
0600111eHMe,
cucTeMaTtr3anus
3HaHUU

YACOB IIO
[TPOI'PAMME

KosmuecTBo uacoB

Bcero

12

10

34

KoHTpo/ibHBIC
padoThI

1

1

1

3

IIpakTHyeckue
pPadoThI

JneKTpoHHbIe (1{u¢poBbIe)
oOpa3oBaTe/bHbIE PeCypChI

https://m.edsoo.ru/S5Z2P7H5N

https://m.edsoo.ru/U2Z5G4Q9IN

https://m.edsoo.ru/K7Z1X5A7E

https://m.edsoo.ru/T4M8POISF



https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/S5Z2P7H5N




IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ne

n  Tema ypoka
/

n

OCHOBHBIE TTOHATHS
CTepeoMeTpHUU: TOUKa,
nipsimMasi, TJI0CKOCTb,
MpOCTpaHCTBO. [IpaBuia
M300pakeHUs] Ha PUCYHKAX:
M300pakeHus TVIOCKOCTeH,
Trapa’suie/IbHbIX MPSIMbBIX
(oTpe3KoB), cepeIuHbI
oTpe3Ka

ITonsTHS: TIepeceKaroIecst
TJIOCKOCTH,
repeceKarolecs npsmasi u
TJIOCKOCTh

[ToHsTHS: TIepeceKarolecs
TIJIOCKOCTH,
riepeceKaromiyecs npsijasi u
TIJIOCKOCTh

KosmmuecTBO yacoB

Bcero

KouTpo/ibHbIE
padoTsI

IIpakTHUecKue
padoThI

Jara
HU3y4YeHus

JJ/IeKTPOHHbIE

nudpoBbIe
oOpa3oBaTe/IbHBIE

pecypchbl

https://m.edsoo.ru/
S0S2Y9027Z

https://m.edsoo.ru/
N8V5J9H6P

https://m.edsoo.ru/
U2I2H4R9X



https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/S0S2Y9O2Z

3HAaKOMCTBO C
MHOTOTpPaHHUKaMH,
n300pa’keHue
MHOTOTPaHHHUKOB Ha
pUCYHKax, Ha
MIPOEKLIMOHHBIX YepTeXKax

HauanbHble cBefieHUs 0 KyOe
Y TIMpamMu/ie, UX Pa3BépTKU U
Mozenu. CeueHust
MHOT'OTDaHHUKOB

HauasibHble cBefieHUs 0 KyOe
Y MUpaMu/ie, X pa3BépTKU U
mogemu. CeueHust
MHOTOI'PaHHUKOB

ITousaTHe 00
aKCOMaTUYeCKOM
MOCTPOEHUU CTePEOMETPHH:
aKCHOMBI CTEPEOMETPUH U
C/TeICTBUSI U3 HUX

[TousaTHe 00
aKCUOMAaTUYeCKOM
MIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U
C/IeZICTBUSL U3 HUX

https://m.edsoo.ru/
N4W7I0ASS

https://m.edsoo.ru/
D3G0U4V6T

https://m.edsoo.ru/
C7R7N3P77

https://m.edsoo.ru/
Y5R6S2W4D

https://m.edsoo.ru/
X4H7V6K7P



https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/N4W7I0A5S

10

11

12

13

[TousaTHe 00
aKCMOMAaTUYeCKOM
MOCTPOEHUU CTEPEOMETPUH:
AaKCHUOMBI CTEPEOMETPUU U
C/IeICTBUS U3 HUX

[TousaTHe 06
aKCOMaTUYeCKOM
MOCTPOEHHUU CTEPEOMETPHH:
AKCHOMbI CTEPEOMETPUH U
C/IeICTBUS U3 HUX

B3aumHoe pacriojioXxeHue
MPAMBIX B ITPOCTPAHCTBE:
rnepecekarommecs,
Mapa/iie/ibHbIEe U
CKpeliuvBaromuecs rpsmbie

HapaJI]IEJIbHOCTb MPpAMBIX U

TVIOCKOCTEH B MpOCTPAHCTBE:

rapasuie/ibHbIe TIpsSIMbIe B
MIPOCTPAHCTBE;
rapa’siieNlbHOCTb TPEX
TIPSIMBIX

HapaJI]IEJIbHOCTL MPpAMBIX U

TVIOCKOCTEM B MpPpOCTPAHCTBE:

[TapannenbHOCTb NPSIMON U

https://m.edsoo.ru/
Y1T1U8Y5S

https://m.edsoo.ru/
U9FIN7T3X

https://m.edsoo.ru/

Q4H1S54S9C

https://m.edsoo.ru/
BI9HONG6RIT

https://m.edsoo.ru/
U4B514D00



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/Y1T1U8Y5S

14

15

16

17

18

19

20

21

22

IIJIOCKOCTH

YTJIBI C COHAIpaB/IeHHBIMU
CTOpOHaMH

Yron mexay npsiMeIMU B
NIPOCTPaHCTBe
Yron Mexay npsiMbIMU B
IIPOCTPaHCTBe

[TapannensHOCTh
IIJIOCKOCTeN: rapasiesibHble
IIJIOCKOCTH

CaoricTBa napaienbHbIX
IVIOCKOCTeM

[Tpocreiiiivie
MIPOCTPaHCTBeHHbIE (PUTYPHI
Ha IJIOCKOCTU: TeTpaszip,
Ky0, Tlapasiiesienure/

[TocTpoeHue ceueHUi

[TocTpoenue ceueHut

KouTpospHast paboTa o
TeMe "[IpsiMble U TIJIOCKOCTH
B IMPOCTPAHCTBe.
[TapaniensHOCTb NPSIMBIX U
rI0cKocTen"

https://m.edsoo.ru/

OSE7E7S7L

https://m.edsoo.ru/

M2W6K4M1C

https://m.edsoo.ru/
U4P7UONSC

https://m.edsoo.ru/
W5SI1H7VIH

https://m.edsoo.ru/
V3C9A0LOE

https://m.edsoo.ru/
K2B6X6Z6F

https://m.edsoo.ru/
C3U4V3I5K

https://m.edsoo.ru/
V0J4J9P1L

https://m.edsoo.ru/
L418D3P1J



https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/O9F7F7S7L

23

24

25

26

27

28

29

30

31

[lepnieHAUKYIAPHOCTD
MPSIMOU Y TJIOCKOCTH:

TNepreH Ky IsIpHble MpsiMble

B [IPOCTPAHCTBE

I[TpsiMble napasniesnbHble U
neprieH/IMKyIsipHble K
TIJIOCKOCTH

[Tpsimble napasuienbHbIe U
nepreH UKy IspHbIe K
MJI0OCKOCTH

[TpusHak
NepreHuKyISIpHOCTH
MPSIMOM Y TJIOCKOCTH

[TpusHak
TNepreHUKy/IIpHOCTH
MIPSIMOU Y TJIOCKOCTH

Teopema o mipsiMoit
nepreH UKy ISIPHOU
MJI0OCKOCTH
Teopema o nipsiMon
repreH Ky ISpHOU
MJI0OCKOCTH
Teopema o nipsamon
neprieH UKy IsipHOM
TJIOCKOCTH

[TeprienguKynsAp U

https://m.edsoo.ru/
GI9L6L7U1I

https://m.edsoo.ru/
N20302C3R

https://m.edsoo.ru/
ESESZ5R4W

https://m.edsoo.ru/
C4F9P3B6C

https://m.edsoo.ru/

E6R4R2Q2J

https://m.edsoo.ru/
S8U6GI904R

https://m.edsoo.ru/
L7F8S0I6D

https://m.edsoo.ru/
0O7L4V3D6U

https://m.edsoo.ru/



https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/G9L6L7U1I

32

33

34

35

36

37

HaKJIOHHBIE: paCCTOSIHHE OT
TOYKH /10 TJIOCKOCTH,
paccTosiHue OT NpSMOM 10
MJIOCKOCTH
[TeprieHauKyIsp U
HaKJIOHHbIE: paCCTOSIHUE OT
TOUKHU [0 TJIOCKOCTH,
paccTosiHUe OT TIPSIMOM /10
MJI0OCKOCTH

[TeprieHAUKY ISP U
HaK/IOHHbIE: paCCTOSTHUE OT
TOYKH [I0 TJIOCKOCTH,
paccTosiHUe OT TIPSIMOM /10
TIJIOCKOCTH

[TepnieHAUKYJIAp U
HaKJIOHHbIE: paCCTOSIHUE OT
TOUKHU [0 TIJIOCKOCTH,
paccTosiHUe OT TIPSIMOM /10
MJI0OCKOCTH

YT/Ibl B IPOCTPAHCTBE: YO/l
MeXy NpsIMON U
TJIOCKOCTBIO

[IByrpaHHbIN yroJ,
JTUHEeUHBbIN yroJa
[IByTPaHHOIO yrJa
JByrpaHHbIi yrou,
JIUHENHBIN Yo/l

R7P7D2B27Z

https://m.edsoo.ru/
V701R9G6M

https://m.edsoo.ru/
S0Q9Z5D9X

https://m.edsoo.ru/
S6G8J9U00

https://m.edsoo.ru/
Z4J2E9W3F

https://m.edsoo.ru/
COX9F9B1H

https://m.edsoo.ru/
A3Y2P8PI9R



https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/R7P7D2B2Z

38

39

40

41

42

43

44

45

JIBYTPAHHOrO yrJia
[leprieHAUKYIIPHOCTH
TIJTIOCKOCTeM: pU3HaK
nepreHJUKYISIPHOCTU JABYX
TJIOCKOCTeMn
[TeprieH UKy ISIPHOCTD
TMJIOCKOCTEN: MMPU3HaK
NepreHUKyISIPHOCTU JBYX
TMJI0OCKOCTeMN
[TepnieHAVKYASIPHOCTh
MJIOCKOCTEN: MMPU3HAaK
repreHAuKYISIPHOCTH ABYX
TJIOCKOCTeM

Teopema o Tpéx
NepreHuKyasipax
Teopema o Tpéx
neprieH UKy asipax
Teopema o Tpéx
repreHuKyasipax
KonTposbHas paboTa 1o
TeMam
"[lepnieH Ky /IAPHOCTH
TIPSIMBIX U TIJIOCKOCTeN" 1
"Yrel MeXAy NPSIMBIMU U
IJIOCKOCTAMU"

[ToHATHE MHOTOIpaHHUKA,
OCHOBHBIE 3/IeMeHTbI

https://m.edsoo.ru/
Z1L1L.4W00

https://m.edsoo.ru/
F3K7G7B3Z

https://m.edsoo.ru/
P0OQ7H2S4U

https://m.edsoo.ru/
Y8YOR3X7G

https://m.edsoo.ru/
F8W6G1I14K

https://m.edsoo.ru/
E7W7RINSK

https://m.edsoo.ru/
X5U3G6K5F

https://m.edsoo.ru/
K4P319C8T



https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/Z1L1L4W0O

46

47

48

49

MHOTI'OI'PaHHUKaA, BBIMYKJ/Ible
Y HeBBbINYKJIble
MHOT'OrpaHHUKU; pa3BEpPTKa
MHOTI'OTpaHHUKAa

[pu3Ma: n-yroabHast

IMpH3Mad, 'PaHH 1 OCHOBAHUA

MIPU3MBI; TIpsIMasi U
HaKJ/IOHHAsl PU3MBI;
OOKOBas U 1MoJHast
MMOBEPXHOCTD MPU3MBI

[Mapannenenumne,
TIPSIMOYTO/TbHbBIN
rapa’sisiesieriurnes U ero
CBOICTBaA

[Tupamuza: n-yrosbHas
nvpamMu/ia, FpaHy v
OCHOBaHUe M1UpaMu/bl;
OoKoBast ¥ To/THast
NOBEPXHOCTb NUPaMU/IbI;
TpaBWIbHAs U yCeuéHHast
nvpamuzia

[IpaBubHBIE
MHOI'OTPaHHUKU: [TOHATHE
TIPaBWILHOTO
MHOI'OIDaHHUKa;

https://m.edsoo.ru/
B5V5V7J1]

https://m.edsoo.ru/
O1Y5N7C5G

https://m.edsoo.ru/
EOP3T7B8Q

https://m.edsoo.ru/
P5D7S5W2N



https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/B5V5V7J1J

50

51

52

53

TipaBWIbHAs TIpU3Ma 1
TIpaBWIbHast TUPaMU/IA;
TIpaBWIbHast TPEYTOIbHAsk
TTMpaMUZia U TIPAaBUTbHBIN
TeTpaszp; Kyo

[Ipencrasienue o
NPaBUJIbHBIX
MHOI'OIPaHHUKaX: OKTas/p,
[l0ZleKasp U UKocasp.

CummeTtpus B
[IPOCTPAHCTBEe: CUMMeTpUs
OTHOCUTEJILHO TOYKH,
TIPSIMOM, TJIOCKOCTH.
O/leMeHTbl CUMMeTPUU B
npamMuzax,
rapasiiesienunesax,
NIPaBUIbHBIX
MHOTOTpaHHUKaxX

BrruniciieHue 3/1eMeHTOB
MHOTOTPaHHHKOB: pEOpa,
JaroHasy, yrJjibl

I[Tnomazb 60KOBOM
TIOBEPXHOCTH U TIO/THOM
MIOBEPXHOCTH MPSIMOMA
TIPU3MBbI, [1/I0I1[a/Ib

https://m.edsoo.ru/
Q1D7D1T8B

https://m.edsoo.ru/
H6H3K8Y2V

https://m.edsoo.ru/
V6G2M2X5]

https://m.edsoo.ru/
Q7L2K9F3R



https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/Q1D7D1T8B

54

55

56

57

58

59

60

61

62

63

OCHOBaHUM, TeopeMa 0
OOKOBOI1 TTOBEPXHOCTH
MPSIMOU TIPU3MBI

[Tnomaas 6o0KoBOM
MOBEPXHOCTH U
MOBEPXHOCTH MPaBUIbHON
nUpaMu/ibl, TeOpeMa o
TI0IIaZM OOKOBOM
TOBEPXHOCTH yCeUEHHOU
MUpaMuU/ibl

KoHTponbHast paboTa o
TeMe "MHOrorpaHHUKH"

[TonsiTve 06 06béme
O06Bém nUpaMubI
OOBEM TTUPAMU/IBI
OO6BEM MUPaMU/IBI
OO6BEM MUPaMU/IBI
OOBEM TTPU3MBI

OOBEM TTPU3MBI

OOBEM TTPU3MBI

https://m.edsoo.ru/
Y9D4A9IMOX

https://m.edsoo.ru/
S1S1U3I3Y

https://m.edsoo.ru/
S8H2N6170

https://m.edsoo.ru/
V8Q5A2P2L

https://m.edsoo.ru/
Y176B6I8C
https://m.edsoo.ru/
R6WOVSEI3N
https://m.edsoo.ru/
J1IV6I2C7M
https://m.edsoo.ru/
ZOE6G9A8Q

https://m.edsoo.ru/
T6P703L5M

https://m.edsoo.ru/



https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/Y9D4A9M0X

64

65

66

67

68

KoHTponbHast paboTa o
teme "OOBEMBI
MHOI'OrPaHHUKOB"

[ToBTOpEHMe, 0000IIIeHE
CUCTEMATHU3aLIUs 3HAHHUH.
[TocTpoeHue ceueHui B
MHOTOIDaHHUKE

[ToBTOpEHUE, 0000IIIEHE
CHUCTEMAaTHU3aLUs 3HAHUH.
Bblunc/ieHHe PacCTOSTHUI:
MeX/y JIByMsI TOUKAMH, OT
TOUKH /10 TIPSIMOM, OT TOUKH
[0 TUIOCKOCTH, MEXY
CKPELIUBAOILMUCS
TPSIMBIMU

VToroBast KOHTPOJIbHAsA
pabora

[ToBTOpEHMe, 06001IeHEe
CHUCTeMaTHU3aLysl 3HaHHU.
Brlunic/ieHHe YIJIOB: MEXIY
CKPeLMBaOI{UMHUCS
TIPSIMBIMH, MeXX/[y TIPSIMOU U
TIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEX/Y

M5G4J509U

https://m.edsoo.ru/
GOP0OS7M6B

https://m.edsoo.ru/
C2R7A6B1E

https://m.edsoo.ru/
M6T9Q1G7C

https://m.edsoo.ru/
O6W904C4F

https://m.edsoo.ru/
C6J1P206S



https://m.edsoo.ru/C6J1P2O6S
https://m.edsoo.ru/C6J1P2O6S
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/M5G4J5O9U

IIJIOCKOCTAMMK

OBIIEE KOJIMYECTBO
YACOB II10 ITPOI'PAMME

68



11 K/TACC

Ne
o/ Tema ypoka
n

Cdepa u 111ap: 1I€HTP,
pazjuyc, juameTp;
T/IOIIAZb TIOBEPXHOCTH

cdepbl

BsanmHoe
pacriosioxkeHue cdepbl U
TMJIOCKOCTY;
KacaresbHasi MJI0CKOCThb
K chepe; nioiiagb
cdepbl

N306pakeHne cdepol,
I1apa Ha TUIOCKOCTH.
Ceuenus 11apa

LunuHapruueckas
TOBEPXHOCT,
obpa3yrormye
LWTMH PUYeCKON
MOBEPXHOCTH, OChb
LWTMHPUYeCKON
MOBEPXHOCTH

KosmmuecTBo uacoB

Bcero

KonTpo/ibHBIE
pPaboThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JJIEKTPOHHbIE
nu¢poBbIe
o0Opa3oBaTe/bHbIE

pecypchbl

https://m.edsoo.ru/
Y7S2X9Y1D

https://m.edsoo.ru/
Y1L6L3Q9W

https://m.edsoo.ru/
F97Z1J5V2M

https://m.edsoo.ru/
T4X8R6S5P



https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y7S2X9Y1D

LynuHAp: OCHOBaHUSA U
OOKOBasi IOBEPXHOCTh,
obpa3yrortias ¥ oCh;
1013k 60KOBOM U
TIOJTHOM MOBEPXHOCTU

M306pakeHue
LWIMH/pPA Ha
TUVIOCKOCTH. Pa3BépTkKa
tmnuHpa. CeueHust
LWIUHpa
(T10CKOCThIO,
rapasuie/;ibHOM WiIn
MeprneHAuKyIIPHOW 0CU
LATMHAPA)
Konnueckas
TOBEPXHOCT,
obpa3yrormye
KOHUYeCKOou
MOBEPXHOCTH, OCb U
BeplIMHA KOHUYECKON
MOBEPXHOCTH

https://m.edsoo.ru/
T3I0OT9EOD

https://m.edsoo.ru/
S3WIMIK8N

https://m.edsoo.ru/
P5F6Z919X



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/T3I0T9E0D

10

11

12

Konyc: ocHOBaHue U
BepIIMHa, 00pa3yrorast
Y OCh; TUIOIIA/Ib
OOKOBO¥ U TTOJTHOM
TOBEPXHOCTHU

Y ceuéHHBIN KOHYC:
oOpa3ytoliye 1 BBICOTa;
OCHOBaHUsI M OOKOBast
TIOBEPXHOCTh

N306pakeHne KOHyca
Ha IJIOCKOCTH.
Pa3BépTka KoHycCa.
CeuyeHusi KOHyCa
(n10CKOCThIO,
rapasuie/lbHOM
OCHOBaHHUIO, U
TJI0CKOCTBIO,
TIpOXO/siiiiel uepes
BepILKHY)
KombuHariys ten
BpallleHus 1
MHOTOTPaHHUKOB
MHororpaHHUK,
OMMCAHHBIA OKOJIO

cdepsl; cdepa,
BITHCAHHAs B

https://m.edsoo.ru/
R8Z5E7C2T

https://m.edsoo.ru/
N5D8T8T4J

https://m.edsoo.ru/
14D8U2M2W

https://m.edsoo.ru/
O4E3T6W0D

https://m.edsoo.ru/
JIKS5F8C2A



https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/R8Z5E7C2T

13

14

15

16

17

18

19

20

MHOTOTPaHHUK W/TH B
TeJIO BpalleHUs

ITouatre 06 0bbéme.
OCHOBHBIE CBOHCTBA
00BEMOB TeJ

O0BEM LIUIMHAPA,
KOHyca

OO6BéM mapa u
niomazb chepbl
[Tomo6HbBIE TEIa B
TIPOCTPAHCTBe.
CooTHol1lIeHHs Mexay
TUIOLA/IIMU
TOBEPXHOCTEH,
00BEMaMH TOZ0OHBIX
Tes

KoHTtponbHast paboTa 1o
TemaM "Tesa
BpateHus’ 1 "O0beMbl

n

TeJI

BeKTOP Ha ITIJIOCKOCTHU U
B ITIPOCTPaHCTBE

CnoyxeHue u
BbIUMTaHHE BEKTOPOB

YMHOKeHHe BeKTopa Ha

https://m.edsoo.ru/

QOWS5V2D4Y

https://m.edsoo.ru/
N4K3R2H3I

https://m.edsoo.ru/
N4Z000K3V

https://m.edsoo.ru/
H3R3M2NI9R

https://m.edsoo.ru/
171710K5Z

https://m.edsoo.ru/
X9K2X0Q4E

https://m.edsoo.ru/
Z3S9D1F7W

https://m.edsoo.ru/



https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/Q0W5V2D4Y

21

22

23

24

25

YncCJIo

Pa3noxxeHue BekTopa 1o
TPEM HEKOMIIJIaHAPHbIM
BekTopaM. IIpaBuio
napasuiesienunesa

Pe1tienue 3agau,
CBSI3aHHBIX C
TIpUMeHeHreM IIPaBUJl
JIeACTBUM C BEKTOPaMH

KoopauHatHo-
BEKTODHBIN METO/, TPpU
peleHuu
reoMeTpUYeCcKUX 3ajay

[IpssmoyrosbHas
CUCTeMa KOOpJUHAT B
MIPOCTPaHCTBe.
KoopauHats! BeKTopa.
[Ipocrelilive 3aauu B
KOOpJMHaTax

Yron mexny
BekTOpaMu. CkasnsipHoe
rpov3Be/ieHre
BEKTOPOB

B6M9COH8G

https://m.edsoo.ru/
J175D574K

https://m.edsoo.ru/
Z20J2C1G2L

https://m.edsoo.ru/
N9Q4H2D20

https://m.edsoo.ru/
R21.4B1S4Q

https://m.edsoo.ru/

Q7R3Q6DI9T



https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/B6M9C0H8G

26

27

28

29

30

Belurciienue yriioB
MeX/y TIpSIMbIMU U
TJIOCKOCTSMHA

KoHTposbHast paboTa 1o

TeMe "BeKTopsl U
KOOpJMHATHI B
IpoCTpaHCcTBe"

IToBTOpEHUE,
0600111eHMe U
cucTeMaTU3aLus
3HaHui. OCHOBHBIE
burypsl, QakThl,
TeopeMbl Kypca
TJIAHUMETPUH

IToBTOpEHUE,
0606111eHMe U
cucTeMaTU3aLus
3HaHU. OCHOBHbIE
burypsl, GakThl,
TeopeMbl Kypca
TJIAHUMETPUH
IToBTOpEHUE,
00o00111eHe U
CUCTeMaTH3aLus
3HaHUM. 3a7jaumn

MJIaHUMETPHUH U METObI

VX pellleHus

https://m.edsoo.ru/
N6I1F1V3X

https://m.edsoo.ru/
D2J7V7E7W

https://m.edsoo.ru/
E7B6D4D6U

https://m.edsoo.ru/
O8WIN3W5HH

https://m.edsoo.ru/
H2H5NOR0Q



https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/N6I1F1V3X

31

32

33

34

[ToBTOpEHwUe,
00o00b111eHre U
cUCTeMaTH3aLys
3HaHUU. 3azaun
MJIaHUMETPUU U MeTO/IbI
HX pelleHust

[ToBTOpEHUe,
060611eHMe U
cucTeMaTH3aLus
3HaHui. OCHOBHBbIE
¢urypsl, ¢paxThl,
TeopeMbl Kypca
CTepeoMeTpum

WTorosast KOHTPOJIbHAsA
pabora

[ToBTOpEHMUe,
00006111eHre U
cUCTeMaTH3aLys
3HaHUM

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34

https://m.edsoo.ru/
NOT3S8F4A

https://m.edsoo.ru/
AB8C3N2J5C

https://m.edsoo.ru/
YOX8ROF9J

https://m.edsoo.ru/
T6X6ESK7I



https://m.edsoo.ru/T6X6E5K7I
https://m.edsoo.ru/T6X6E5K7I
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/N0T3S8F4A




ITPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30BATEJ/IBHOM
ITPOI'PAMMBI

10 KITACC
Koj npoBepsieMoro IIpoBepsiemMble MIpefMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CPe/JHero
pe3y/ibTarTa o011ero oopa3oBaHusi
7 I'eometpus
7.1 OriepypoBaTh MOHATHAMU: TOUKA, MPsIMas, MI0CKOCTh
7.2 [TpyUMeHsTh aKCUOMbBI CTEPEOMETPHUU U C/Ie[ICTBHUS U3 HUX MPH PEIIEHUH TeOMeTPUUECKUX 3a/1au
7.3 OrnepypoBaTh MOHATHSIMU: TIapa/lIe/IbHOCTh U TIEPIEeH/IUKY/IIPHOCTD MPSMBIX U TJIOCKOCTeH
7.4 KnaccuduippoBaTh B3aUMHOE PacIio/iOXKeHUe MPsSIMbIX U TVIOCKOCTeH B IPOCTPAHCTBE
. OrnepupoBaTh MOHATUSMU: JBYTPaHHBIN YTOJl, TPAHU JBYTPAaHHOTO yTjia, peOpo ByrpaHHOrO YT, TUHeHHBIN
' yTOJT IByrPAaHHOrO yTJ1a, FpajyCHasi Mepa JByTPaHHOTO yrJia
26 OmnepupoBaTh TOHATUSMHM: MHOTOTPAHHUWK, BBIMYK/IbId W HEBBIMYK/IbIA MHOTOTDAHHHUK, 3/I€EMEHThI

MHOI'OrpaHHHKa, HpaBH]’ILHbIﬁ MHOTI'OrpaHHUK

7.7 Pacno3HaBaTh OCHOBHBIE BHU/JIbl MHOTOTPAHHHUKOB (HI/IpaMI/I,Z[a, Tpr3Mad, HPHMOYFOHBHbIﬁ rapaJsuienernuaren, Ky6)



7.8

7.9

7.10

7.11

7.12

7.13

7.14

KJIaCCI/I(i)I/IL[I/II)OBaTb MHOIr'OrpaHHHUKH, BBI6I/IpaH OCHOBaHHA OJi4 KJIaCCI/I(bI/IKaL[I/II/I (BBIHYKJ'I]:IE M HEBBIITYKJIbIE

MHOTI'OrpaHHUKH, ITPAaBUJIbHbIE MHOT'OT'DAHHUKH, TIPAMbIE€ U HAK/IOHHbIE TTPU3MBI, napannenennne,qbl)

OHepI/IpOBaTB MOHATUAMU: CeKYIllasd IM/I0CKOCTh, CeUeHre MHOI'OI'DAaHHHUKOB

OOBACHATD MPUHLMUIIEI TIOCTPOEHHSA CeuyeHuH MHOTI'OrpaHHUKOB, UCIT0J/Ib3ySd MeTOJ C/1eJ0B

CTpOI/ITb Ce4yeHUs MHOI'OIrpaHHUKOB METOA0M C/ieJOB, BBITIO/IHATD (BLIHOCHBIE) TJIOCKKE YepTeXXu U3 PUCYHKOB

TIPOCTBIX 00BEMHBIX (PUTYP: BU, CBEPXY, COOKY, CHU3Y

Pemarsb 3ald4Y Ha HaX0XXIeHHWe TreOMeTPpHUYeCKUX BeJIMYHH I10 o6pa3uaM WJIW a/IrOpUTMaM, IMPUMEHSAA
N3BECTHbIE aHA/IMTUYECKHE METO/bI IMPWU PEIIeHWH CTAHAdPTHBIX MaT€MdTHUUYECKHUX 3d/ld4 Ha BbIUMC/IIE€HHE
paCCTOHHI/Iﬁ MeXAy AByMs TOYKAaMH, OT TOUKH A0 HpHMOﬁ, OT TOYKHU 10 IIJIOCKOCTH, MEXY CKPEeIWMBaOIUMUCA

NpAMBIMHA

Pemarsb 3ald4Y Ha HaX0XXIeHHe TeOMeTPpHUYeCKUX BeJIMYHH I10 06pa31_[aM W/IW a/IrOpUTMaM, IMPUMEHSAA
N3BECTHbIE aHA/IMTUYECKHE METO/bI ITPU PEIIE€HWH CTAHAAPTHBIX MdTEMATHYECKUX 3d/1d4 Hd BbIUKMC/I€eHKWEe YTJIOB
MeEXAy CKpelMUBalIUMUCA TIPAMBIMH, MEXOYy HpHMOﬁ " TJIOCKOCTBIO, MeXYy IIJIOCKOCTSIMH, ABYTDAHHBIX

yIJI0B

Bbruncisite 06bEMBI M TUIONIA[M TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TpH3Ma, MHUpaMuja) C TIpUMeHeHHeM

(hopMyJ1, BBIYUCIATE COOTHOIIEHUS MEX/Y TIIOL[a/IIMH TOBEPXHOCTel, 00bEMaMy MOZ0OHBIX MHOTOTPaHHHKOB



7.15

7.16

7.17

7.18

7.19

7.20

OHepI/IpOBaTB MOHATUAMU: CUMMETPHA B IIPOCTPAHCTBE, LIEHTD, OCb U IIJIOCKOCTH CUMMETPHUHU, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHU (PUTypPbI

M3BnekaTb, npeoOpa3oBbIBaTh W WHTEPIIPETUPOBaTh MH(OPMAL[MIO O TIPOCTPAHCTBEHHBIX T€OMeTPUUeCKUX

(urypax, peJcTaB/ieHHYI0 Ha YyepTe)Kax U pUCYHKax

[TpuMeHATb TeoMeTpuueckre (akThl [Jis PellieHus] CTepeoMeTPUUeCKUX 3aZiau, MpeAroarawluX HeCKOIbKO

[Iaros pelaeHuvs, eCjiv yC/JI0BUs IIPUMEHEHNS 3d/JaHbI B SIBHOM Q)opMe

[TprMeHSTH NpOCTelire NporpaMMHbIe CPe/ICTBa U 3/1eKTPOHHO-KOMMYHUKALIMOHHbIE CUCTEMBI TIPY pellleHur

CTepeoMeTpPUUEeCKHX 3a/jau

[TpuBOUTE NpUMepbl MaTeMaTHYeCKUX 3aKOHOMEPHOCTeN B IMPHUPOJe M JKU3HH, paclio3HaBaTh IPOsIB/IEHVE

3dKOHOB IreOMeTpHH B UCKYCCTBE

[TprMeHATH 0/TyyeHHble 3HAaHWsI Ha NIPaKTHKe: aHa/IM3UPOBaTh peaslbHble CUTYalluy U NIPUMEHSTh H3y4YeHHble
TIOHATHSI B TIPOLIECCe TIOMCKA pelleHHss MaTeMaTHuecku COopMyIMpOBaHHOM TPoO/ieMbl, MOJeIrpoBaTh
peasibHble CUTyallUd Ha S3bIKe TeOMeTpPHH, MCC/Iel0BaTh IIOCTPOEHHblE MOJeIu C HCI0J/Ib30BaHWEM
reoMeTpUUeCKUX TIOHATHA M TeopeM, arrapaTa anareOpbl, pellaTh IpakKTHUeckKWe 3a/jaud, CBsi3aHHbIE C

HaXO0XXAEeHUEM I'eOMETPUYECKUX BEJIMUYNH



11 K/TACC

Kop npoBepsiemoro
pe3y/ibTara

6.1

6.2
6.3

6.4

6.5

6.6

6.7

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOMW 00pa30BaTe/IbHOI MPOrpaMMbI
cpeHero oomero oopa3oBaHus

'eomeTpust

OmnepupoBaTh MOHATHSIMU: [WJIMHAPUUECKasi TIOBEPXHOCTh, 00pa3yoliye [UINHAPUUeCKOU TTOBEePXHOCTH,
I[WIMH/ID, KOHWUYEeCKasi TOBEPXHOCTh, OOpa3yrolljie KOHWUUECKOW TTOBEPXHOCTH, KOHYC, cdepuueckast

MOBEPXHOCTh

Pacnio3HaBaTh Tena BpaileHus (UIMH/D, KOHYC, cdepa U 11ap)
OOBSICHITH CTIOCOOBI TTOJTyYeHUsI TeJT BPallleHHsI

KnaccuduimpoBath B3aMHOe pacrio/ioxkeHue cdepbl U TIJI0CKOCTU

OmnepupoBaTh MOHATHSIMU: 11aPOBOM CerMEHT, OCHOBaHME CerMeHTa, BbICOTAa CerMeHTa, I1apOBOM CJIOW,

OCHOBdHUME LIdPOBOI'o CJ/105, BBICOTA IAapOBOro CJ1o4, mapOBOﬁ CEKTOp

Berunciate 00bEMBI U rJiomaan HOBerHOCTEﬁ TeJI BpallleHHsd, reOMeTPpUUYECKUX Tesl C IPUMEHEHHNEM

opmyn

OneprpoBaTh MOHATHSIMU: MHOIOTPaHHMK, BIMCAHHbIM B C(epy U OMUCAHHBIA OKOJIO cdepsl, cdepa,

BITMCAHHAA B MHOI'OI'DAHHHMK HWJIM T€JI0 BpallleHHWs



6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

BhIUMCASATE COOTHOILIEHUS MeXAy 1uiomagaamMmu HOBerHOCTeﬁ 1 00BbEMaMK HO'Z[O6HBIX TeJsI

N306pakaTh n3yuaeMble GUTYPHI OT PYKH U C TIPUMeHeHHeM TIPOCTBIX YePTEXKHBIX MHCTPYMEHTOB
BbINosHATE (BBIHOCHBIE) TVIOCKHE YepTeXXU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (HUryp: BUZ CBepXy, COOKY,
CHU3Y; CTPOUTH CeYeHHsI Tesl BpallleH!s

V3BnekaTh, MHTEPIIPETUPOBATh M MpeoOpa3oBbIBaTh MH(OPMALIMIO O TPOCTPAHCTBEHHBIX T€OMEeTPUUECKIX

(urypax, npeJCTaBJIeHHYIO Ha UepTeKax U PUCYHKax

[TpyuMeHsTH reoMeTprYecKUe (PaKThl /17151 pellieHrs CTepeoMeTpUYeCKUX 3aZiau, Ipe/nosiararwiiX HeCKOIbKO

111aroB pelleHus, eC/Iv yCJI0BHUSI IPUMeHeHHs1 3a/jaHbl B SIBHOM (popMme

OneprpoBaTthb NOHATHEM: BEKTOP B [IPOCTPaHCTBE

BhInoHATE ,ELEI‘/JICTBI/IH C/IOJKEHHA BEKTOPOB, BBIUMTAHHWA BEKTOPOB W YMHOX>XE€HHA BEKTOPdA Hd YMCIIO,

00BACHATH, KAKUMH CBOMCTBAMU OHM 00/1aZIaf0T

HpI/IMeHHTb IMMpaBUWJIO ITapaJuie/jenudriend rpru CJI0>KeHHHU BEKTOPOB

OneprpoBaTh MOHATUSMU: [€KapTOBbl KOOPJAWHAThI B POCTPAHCTBE, BEKTOP, MO/yJ/Ib BEKTOPA, PABEHCTBO
BEKTOPOB, KOOp/[IMHATbl BEKTOpa, YrojJ MeXJy BeKTOpaMH, CKajsipHOe T[IPOU3Be/leHHe BEeKTOPOB,

KOJ/I/IMHeapHbI€ 1 KOMII/IAHAPHBIE BEKTOPEIL

HaxonuTe CyMMy BEKTOPOB U TpPOM3Be/leHHMEe BeKTOpa Ha 4YWC/I0, Yrojl MeXKAy BeKTOpaMH, CKajsipHOe



6.18

6.19

6.20

6.21

6.22

6.23

TIpOM3Be/leHre, pacK/a/ibIBaTh BEKTOP IO JBYM HEKOJITMHeapHbIM BeKTOpaM

3a/iaBaTh MJIOCKOCTh ypaBHEHHEM B [1eKapTOBOM CUCTeMe KOOpJWHAT

Periate npocreiiiiive reoMeTpruyeckye 3alaul Ha IpUMeHeHre BeKTOPHO-KOOPAMHATHOIO MeTo/ia

PeriiaTth 3d/1d4d Ha JOKd3aTe/IbCTBO MAdTEMdTHUYECKHUX OTHOILIeHUH U HaXOXleHre reoMeTpruiYeCKUX BeJIMYHUH
I10 o6pa3uaM WJIA aJ/ITOPUTMaM, IIpUMeHSIsS U3BeCTHbIE METO/bI ITPU pellleHWH CTaHAdPTHBIX MATEMATHYECKUX

3a/a4

HPHMEHHTB HpOCTEﬁLLIPIE MMporpaMmMHbIe CpeacCTBa MW 3/IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPpH

pellleHny CTePeOMeTPUUeCKUX 3a/jau

HpI/IBO,E[I/ITL MMpUMeEPbI MaTEMATUYECKUX BHKOHOMepHOCTEﬁ B IIpUpOJe U XXH3HH, PACIIO3HABATH TIPOSABJ/I€EHHUE

3dKOHOB IreOMeTpHUHr B UCKYCCTBE

[TpyMeHATH TOMy4YeHHble 3HaHWS Ha IIPAaKTHKe: aHa/AU3UpOBaThb peasbHble CUTyallUd U TPUMEHSTb
M3yuyeHHbIe TIOHATHSI B TIPOLecce TIOMCKA PpelleHWs MaTeMaTH4ecKu C(HOpMYIMpPOBaHHOW TPoOIeMBbl,
MOJIe/IMpOBaTh peajibHble CUTyalluM Ha $3blKe TeOMeTpUM, MCC/Ie/loBaTb IIOCTPOEHHble MOJenu C
WICTI0/Tb30BaHMEM TreOMeTPUUYeCKUX TIOHSITHI 1 TeopeM, amrapara ajreOphbl, pelaTs MpakTHUYeCcKue 3a/1auy,

CBsA3aHHbIE C HAXOXXAEHUEM r'eOMETPHUYECKUX BEJIMYHH



ITPOBEPAEMBIE 3JIEMEHTBI COJEP KAHUA

10 K/TACC

Kopg,

7.1

7.2

7.3

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

['eomeTpus

OcHOBHBIe MOHATHS cTepeoMeTpuH. Touka, psiMasi, IJIOCKOCTh, MPOCTPAHCTBO. [ToHsTHe 06 aKCHOMAaTHYeCKOM MTOCTPOEHUH

CTEPEOMETPHU: aKCUOMBI CTEDEOMETPHUU U CJIENCTBUA U3 HUX

B3aumHoe pacriosniokeHre TpSMBIX B MPOCTPAHCTBE: MepeceKarolyecs, rnapaslefbHble WM CKpeLUBaloLiecs MpsiMble.
[TapannenpHOCTb NPSIMBIX U IJIOCKOCTeN B NIPOCTPAHCTBe: Mapasiie/ibHble NpsIMble B IPOCTPAHCTBe, MapasulelbHOCTb TPEX
NPSIMBIX, Tapasvle/IbHOCTh TNMPSIMOW U IUIOCKOCTH. YTJIbI C COHAIpPaB/IEHHBIMM CTOPDOHaMH, Yrojl MeXAy MpsMbIMUA B
npocTtpaHcTBe. [lapa/ienbHOCTh IJIOCKOCTeM: Iapa/ule/ibHble IIJIOCKOCTH, CBOMCTBA Ilapajje/bHbIX IJIOCKOCTEH.

[TpocTeiimve MpoCTpaHCTBeHHbIE PUTYPBI HA TJIOCKOCTU: TeTpas/ip, Ky0, mapasesnenure], TOCTPOeHHe CeueHni

IleprieHVKYy/ISIPHOCTD NMPSIMOM M TUVIOCKOCTH: TMepreHUKY/ISIpHble INpsMble B MPOCTPAHCTBe, MpsiMble Iapasje/bHble U
NeprieH/IKy/IspHble K TUIOCKOCTH, TPU3HAK TMepreHAUKY/ISIPHOCTH TIPSMOM M IUIOCKOCTH, TeopeMa O TIpsSMOM
NepreHVKY/ISIPHOU IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIoJ1 MeXXAY NMPSIMOW U MJIOCKOCTBIO, BYTPaHHbIN YTr0Jl, IMHENHbIN

yrosj AByrpaHHOIO yrJid. HEPHEH,ELI/IKYIIHP W HaK/IOHHBbIE: paCCTOsAHHE OT TOUKH A0 IIJIOCKOCTH, PACCTOsSAHKME OT l'IpHMOfI A0



7.4

7.5

7.6

IMJIOCKOCTH, MPOEKLHA q)HprbI Ha ITJIOCKOCTb. HepHEH,E[I/IKYJIHpHOCTb TJIOCKOCTe: IMPU3HAK Ie€PIIEHAUKY/IAPHOCTU ABYX

riockocTelt. TeopeMa o TPEX TMeprieHANKYIsipax

[ToHsiTHe MHOTOrpaHHUKA, OCHOBHBIE 3/IeMEHTbl MHOTOTDAaHHUKA, BBIMYK/Ible U HEBbINyK/Ible MHOTOTPDaHHUKH, pPa3BEpTKa
MHOTOrpaHHMKa. [Ipu3Ma: n-yrosibHasi TIpyM3Ma, TPaHW M OCHOBAHHS TIPU3MBbI, TIpsMasi ¥ HaK/JIOHHasi TIpKM3MbI, O0KoBast U
TOJIHasi TIOBEPXHOCTb Mpu3Mbl. [lapannenenunen, mpsMOYTOAbHBIM Tapajienenunes U ero cBoucTtBa. [Iupamupa: n-
yroJibHast TMpaMy/ia, TPaHu U OCHOBaHHe MUpaMU/Ibl, 00KOBast 1 MOTHast TIOBePXHOCTh MUPaMU/IbI, TPaBU/IbHASI U yCeUEHHasT
nupaMyjia. J7eMeHTbl MpU3Mbl UM NUpaMuZbl. [IpaBU/bHbIE MHOTOTDaHHUKHW: TOHSTHE TPaBUIbHOIO MHOTOTPaHHUKA,
MpaBWIbHasl MpH3Ma YW TIpaBWIbHasi TMUpaMK/a, TpaBWIbHAs TpPEYrojibHas MUpaMKa W TIPaBWILHBIM TeTpasap, Ky0.

[TpefcTaBneHue O MpaBUIbHBIX MHOTOIPaHHUKAX: OKTas3/p, A0oAeKasAp U ukocasapyrve CeueHUs MPU3MBbI U TMPAMU/IbI

CI/IMMETpI/IH B IIPOCTPAHCTBE: CUMMETPHUSA OTHOCUTE/IBHO TOYKH, HpHMOﬁ, MJIOCKOCTH. DJI€MEHTBI CUMMETDHUM B ITMPpaMU1dX,

Mapasienernurnenax, rpaBU/JbHbBIX MHOI'OI'PaHHUKAX

BbIuncsieHle 371eMEeHTOB MHOTOTDAHHUKOB: DE0pa, AuaroHasd, yribl. [lnomiagbr OGOKOBOW TOBEPXHOCTU W TIOJIHOU
TIOBEPXHOCTH TIPSIMOM TIPU3MBI, TUIOIa/lb OCHOBAaHHWM, TeopeMa O OOKOBOI TOBEPXHOCTH MpsIMOM Tpu3Mbl. [lnoiags
60KOBOM MOBEPXHOCTU U TIOBEPXHOCTH MPAaBUILHOMN MUpaMU/Ibl, TeopeMa O TUIOLaZU yceuéHHOW nupaMu/bl. [ToHsaTue 06

06béme. OOBEM MUPaMU/IbI, IIPHU3MBbI



7.7

11 K/IACC

Kopg,

6.1

6.2

6.3

6.4

6.5

6.6

[Togo6HbIe Tena B ipocTpaHcTBe. COOTHOIIIEHUS MEX/TY TI/IOIIA/ITMU TTOBEPXHOCTeH, 00bEMaMK 1TO[0OHBIX T

HpOBEPHEMbIﬁ 3JIEMEHT CO/i€pPKaHUA

I'eomeTpust

LnmHapudeckasi TIOBEPXHOCTh, 00pa3yrolye WIMHAPUYECKOW TTOBEPXHOCTH, OCh LWJIMHPUYECKOU TTOBEPXHOCTH.

LlunuHAp: ocHOBaHUs U OOKOBasi IOBEPXHOCTb, 00pa3ytolliasi U 0Ch, IJI0Ia[b 60KOBO U MOJTHON MTOBEPXHOCTH

KoHnueckasi moBepxHOCTb, 00pa3yrolijiie KOHNUeCKOoW MOBepXHOCTH, OCh M BepIIHA KOHWYeCKOU roBepxHOCTH. KoHyc:
OCHOBaHWe W BeplIMHa, oOpa3ymoljas W 0Ch, IUIOLIAJb OOKOBOW M TIOJTHOW TIOBEPXHOCTH. YCEUEHHBIA KOHYC:

oOpa3ytoliye 1 BbICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

Cdepa v map: LjeHTp, paiuyc, AuameTp, MJI0IIab TIOBePXHOCTH cdephl. B3anmMHOe pacnonoykeHne chepsl ¥ TVI0OCKOCTH,

KacaTeJibHasi TIJIOCKOCTB K cdepe, MIoIiafb cepsl
M306pakeHre Tesl BpallleHWs Ha TJIOCKOCTH. Pa3BépTKa UIMH/PA U KOHYyCa

Komb6uHary Ten BpalljeHHs © MHOTOTPaHHUKOB. MHOTOTpaHHMK, OIMUCAHHBINA OKOJ0 cdepsl, cdepa, BrUCaHHAs B

MHOI'OI'PaHHUK, WX T€JI0 BpdllleHUs

[TonsiTrie 06 00bEéMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. TeopeMa 06 06bEMe TIPSIMOYTO/ILHOTO Tapasuieienurea u



6.7

6.8

6.9

6.10

cnesicTBYs 3 Heé. OO0BEM LUIMH/PA, KOHyca. OOBEM mmapa 1 TUIoLab Chepsl

[Togo6HbIe Tena B ipocTpaHcTBe. COOTHOILIEHUS] MeXK/1Y TI/IOIIA/IIMU ITOBePXHOCTel, 00béMaMu 10J0OHBIX Ter

Ceuenusi uunvHApa (MapasyielbHO M TeprieH/VKY/sSPHO OCH), CedyeHMsl KOHyca (IapasiielbHOe OCHOBAaHHIO U

MIPOXO/isiliiee Yepe3 BePIIMHY ), CeueHUs I1apa

BekTop Ha mockoctd U B mpocTpaHcTBe. Crio)keHWe U BbIUMTaHWe BEKTOPOB. YMHOXEHHe BeKTOopa Ha YMCJIO.
Pa3noykeHre BeKTOpa Mo TpéM HEKOMIJIaHapHbIM BeKTopaM. [1paBuio napasienenunesa. PelieHye 3asau, CBSI3aHHBIX C

TIPUMEeHEeHHEeM TpaBUJI JeUCTBUM C BEKTOPaMU

[TpsmoyronbHas cucteMa KOOpAMHAT B npocTpaHcTBe. KoopavHaTe! BekTopa. [Ipocreimme 3ajaud B KOOpJUHaTax.
Yron mexy BekTopamu. CKassipHOe TIpOM3Be/leHre BeKTOPOB. BriuncieHre yryioB MeXay MpsIMbIMUA U TJIOCKOCTSIMU.

KOOpAI/IHaTHO—BEKTOprII\/JI MeTO/, TIpU peIIeHHUU IreOMETPUYECKHUX 3a4a4



ITPOBEPSAEMBIE HA EI'3 11O MATEMATUKE TPEBOBAHHNSA K PE3YJ/IBTATAM OCBOEHUA
OCHOBHOW OBPA30BATE/IbHOM ITPOT'PAMMBI CPEJJHEI'O OFIIIEI'O OFPA30OBAHUA

Ko/ npoBepsieMoro ITpoBepsiemble TPeGOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI 0OCHOBHOH 00pa3oBaTe/IbHOM
Tpe0oBaHHUSsA MPOrpaMMBbI CPe/iHero o01mero o6pa3oBaHus



Bnasenne MeTojaMHM JlOKa3aTeslbCTB, ajJrOPUTMaMM pelleHHsl 3ajjay; yMeHHe (OpMy/IvMpoBaTb U
OIepypoBaTh IIOHATHSIMMU: OIIpeJie/ieHHe, akKCUOMa, TeopeMa, CJle[ICTBUe, CBOMCTBO, IIPU3HaK,
[l0Ka3aTeyibCTBO, PaBHOCU/IbHBIE ()OPMYJIMPOBKY; MPUMEHSTh UX; yMeHUe (HOpMyIMpoBaTh oOpaTHOe U
TIPOTUBOIIOJIO)KHOE  YTBEpP)K/eHHe, TIPUBOJWUTL TpPUMepbl M KOHTPIIPUMEpbI, HCMOIb30BaTh MeTOo[
MaTeMaTHUUeCKOW MHAYKLMH; NPOBOJUTh [l0Ka3aTe/bHble PacCy>KJeHUs NpU pelleHrH 3a/iay, OLleHUBaTh
JIOTUYECKYI0  TPaBWIBHOCTb  pacCy)K[eHWil; yMeHHe OIepyupoBaTh  IOHATHUSMHU:  MHOXXECTBO,
MOJJMHO)KECTBO, OIepaliid HaJ MHO)XKecTBaMH; YMeHHMe HCI0/Ib30BaTh TeOPeTUKO-MHOKeCTBEeHHbIN
anrapar /i/isi OfMCcaHUsl peasbHbIX MPOLIECCOB U IBJIEHUN U TP pelleHnH 3a/ay, B TOM UHMC/ie U3 IPYTUx
yueOHBIX TpeMeTOB; YMeHUe OleprupoBaTh MOHATHSMU: rpad, CBS3HbIM rpad, AepeBo, LMK/, rpad Ha
IJIOCKOCTH; YMeHHe 33/]aBaTh M OMUCHIBaTh Ipadbl pa3muyHbIMU CriocobamMu; MCII0/Ib30BaTh rpadbl MpH

pelleHny 3aziau

YMeHue orepupoBaTh MOHITUSMU: HaTypa/JbHOE YMCJIO, LieJIoe UMC/IO, CTeNeHb C LiebIM MoKa3aTesieMm,
KOpPeHb HaTypaJbHOW CTeIeHH, CTeleHb C palyOHa/bHBIM TOKa3aTeseM, CTeNeHb C AeUCTBUTeTbHbIM
roKasaresem, Jiorapupm umcia, CHHyC, KOCUHYC U TaHTe€HC MPOX3BOJIbHOIO YKMCJ/Ia, OCTaTOK 110 MOAY/IIO,
paliMoHasbHOe YMCJIO0, WppalMOHA/bHOe YMC/IO, MHOXKeCTBa HaTypa/bHbIX, LieJbIX, palMOHa/bHBIX,
JleHCTBUTE/IbHBIX UKCes; yMeHHe MCTI0/b30BaTh MPU3HAKU Je/TMMOCTH, HAUMEHBIITNHM 001Ul Jenurens 1
HauMeHbIllee 00Ilee KpaTHOe, airopuT™M EBK/IW[a TIpU peIlleHrH 3a/jad; 3HAaKOMCTBO C pa3/IMuHBbIMU
MO3ULIMOHHBIMKA CHCTEMaMH CUMC/IEHUS; YMEHHUE BBITIOHATh BBIUMC/IEHHE 3HAUEHWM U TpeoOpa3oBaHus

BbIpaXKeHU CO cTerneHsSMU U Jiorapudmamu, Tipeobpa3oBaHusi IPOOHO-paAllMOHA/ILHBIX BbIpaKEHUH;



yMeHMe OTepUpOBaTh MOHATUSIMU: TI0C/IeI0BaTeIbHOCTh, apuMeThUecKasi Mporpeccus, reoMeTpruueckast
nporpeccusi, OeckoHeuHo  yObiBaroiljass ~ reoMeTpuueckasi  TIPOTpPecCHsi;  yMeHHWe  3a/laBaTh
10C/ie/ioBaTeTIbHOCTH, B TOM UKC/JIe C TIOMOIIbI0 DPEeKypPeHTHbIX (OpMy/; yMeHUe OIepUpoBaTh
TIOHATUSIMU: KOMITJIEKCHOE UMCJI0, COTIPSDKEHHBIE KOMITIEKCHbIe UKC/Ia, MOZYJIb U apr'yMeHT KOMIUIEKCHOTO
yrcsa, popma 3anmucy KOMIUIEKCHBIX yuces (reoMeTpruUecKasi, TPUrOHOMeTprUYecKas M ajirebpanyeckas);
yMeTb TIPOU3BOAUTHL apumeTHUecKre AeMCTBUsSI C KOMILUIEKCHBIMA YHWC/IaMH; TPUBOJUTH TPHUMeEphI
UCTIO/Tb30BaHUsI KOMIUIEKCHBIX UHKCesI; OMEepUpPOBaTh TIOHATHUAMU: MaTpulia 2X2 U 3X3, onpenenuTelib

MaTpHUlbl, FQOMETPHHECKHﬁ CMBICJT oripeae/mTesid



YMeHuve onepupoBaTh MOHATHUSMU: pallOHa/IbHblE, MppallMOHa/IbHbIE, II0Ka3aTe/bHble, CTelleHHbIe,
JorapupmMuueckKre, TPUrOHOMeTPUUYEeCKHe YpaBHEHUS] U HePaBeHCTBA, UX CUCTeMbl; yMeHHe OleprpoBaTh
TIOHATHUSIMU: TOXKECTBO, TOXK/|eCTBEeHHOe TIpeoOpa3oBaHue, ypaBHeHHe, HepaBeHCTBO, CUCTeMa YPaBHeHHM
Y HepaBeHCTB, PaBHOCW/IBHOCTb YDaBHEHWM, HEpaBeHCTB W CHUCTeM; yMeHHe pellaTb ypaBHEeHWs,
HepaBeHCTBa M CUCTeMBbI C ITOMOLLbI0 Pa3/IMUHbIX IPUEMOB; pellaTh YpaBHEHUs], HEpaBeHCTBa U CUCTEMBI
C rapaMeTpoM; NPUMeHSITh YpaBHEHUs], HepaBeHCTBa, UX CUCTEeMBI JJIs1 PellleHHs] MaTeMaTUUeCcKuX 3a/iay U

3a/1a4 13 pa3/IMYHbIX 00/1acTell HayKW U peasbHOMN >KU3HU



YMeHve onepupoBaTh [OHATUSAMM: (PYHKLMS, YETHOCTb (YHKLMM, [epPUOAUYHOCTb (YHKLIMY,
OrPaHUYeHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLMH, IKCTpeMyM (hYHKLIMH, HauboJiblliee ¥ HarMeHblIlee
3HaueHUs] PYHKLMU Ha MPOMEeXXYTKe, HelpepbiBHas (YHKLMsS, aCUMIITOTHI Tpadvka (PyHKLMH, TiepBas U
BTOpast MPOU3BOAHAs (YHKLMY, TeOMEeTPUUeCKUi U (U3nYeCKrii CMBIC/ TTPOM3BOAHOM, TiepBooOpasHasi,
orpe/le/IéHHBIM MHTerpaj; yMeHWe HaXOJWThb aCUMNTOThl rpaduka ¢(YyHKLIMW; yMeHHe BbIUMCIIATH
NIPOM3BO/IHble CYMMBbI, IPOM3BeJleHHs], YaCTHOIO M KOMIIO3MLMU (DYHKLMM, HaXOAWTb YpaBHeHHe
KacaTe/qbHOM K rpaduky (QyHKLMM; YyMeHHe HaxO[UTh MPOM3BO/HbIE 3/ieMeHTapHbIX (YHKLWMN; yMeHue
WCTI0/Ib30BaTh TPOM3BOAHYIO /Il WCC/leloBaHUs (YHKLMM, HaxoAWTb HauOosblMe U HavMeHbIVe
3HauyeHUs1 (QyHKLMI; CTPOMTh rpa(UKU MHOTOUIEHOB C WCIO/b30BaHMEM arfapaTta MaTeMaTH4ecKoro
aHa/IM3a; MPUMEHSTh IPOM3BOHYO [/1s1 HAXOXKEHUs] HAWTyullero pelieHus B PUK/IaZHbIX, B TOM YHC/e
COLIMa/IbHO-9KOHOMHUYeCKUX U (PHU3MUeCKUX 3aJauaX; HaXOAUTh IOl U 00BbEMBI (PUTy C TIOMOILIBIO
WHTerpasa; NMpYUBOJWThL MPUMepbl MaTeMaTHYeCKOro MO/Ie/IMPOBaHusl € MOMOIIbI AnddepeHLIanbHbIX

ypaBHeHUM

YMeHHWe oOrepyupoBaTh TOHATUSMH: Tpapuk (yHKUMM, oOpaTHas (GYHKLUS, KOMITO3MLMS (QYHKIMH,
NMVHelHass (YHKLMS, KBajpaTHuHas (YHKLUSA, palyoHalbHass (YHKLUS, CTeleHHas (QyHKLMS,
TPUTOHOMeTpHUYecKrue (QYHKOHMM, oOpaTHble TPUTOHOMeTpUYecKHWe (YHKIMM, TIOKasaTe/abHas U
norapupmuueckas (GyHKLMH; yMeHHWe CTPOUTb rpaduKd U3y4YeHHBIX (YHKLUN, BBINOIHATh

nipeobpa3oBaHusi rpagUKoB HYHKLWM, UCIIO/B30BaTh TPAaUKH [I/Is U3yUeHUs TPOL[eCCOB U 3aBUCUMOCTEH,



TP pelleHny 3a/jau U3 JpyruX yueOHbIX TIPeIMETOB U 3a/1a4 M3 peasibHOM JKU3HHU; BBIPAXKATh (GopMyIaMu
3aBUCHMOCTH MeX[y BeJIWYMHAMM; MCIO/Ib30BaTh CBOMCTBA U TrpapuKy (YHKUMN [Jig pelleHus
ypaBHEeHHI, HEPABEHCTB U 3a/jau C TlapaMeTpaMu; U300paXkaTb Ha KOOPJAMHATHOMW TJIOCKOCTA MHOXKeCTBa

pEH_IEHI/Iﬁ ypaBHEHHﬁ, HEPaBEeHCTB U UX CUCTEM

YMeHue peliath TeKCTOBble 3aflaud pa3HbIX TUIOB (B TOM YMC/Ie Ha MpPOLEHTHI, JOIM M 4YacTH, Ha
JIBIDKeHHe, paboTy, CTOMMOCTh TOBAapOB U yCJIYT, HajOTH, 3a/jaud U3 00/1acTy yrpaB/ieHus] TUYHBIMU U
ceMelHbIMHU (pYiHAHCAMH); COCTABJIATh BhIpa)XKeHHs], ypaBHEHHUs, HEPaBeHCTBA U UX CHUCTEMBI 110 YC/IOBUIO
3ajlauM, UCCIe[oBaTh TIOAyYeHHOe pellleHHWe U OLleHHWBaTh TMPaBZOIO00HOCTh pe3y/bTaTOB; yMeHHe
MO/leIMpOBaTh peasibHble CUTyal[ud Ha S3blKe MaTeMaTWKW; COCTaB/SATb BLIPAKEHUS, YypaBHEHUS,
HepaBeHCTBa M UX CUCTeMbI 10 YCIOBUIO 3ajauy, MCCIej0BaTh TOCTPOEHHbIE MOZENIN C UCTIOIb30BaHUEM

amrapara anreOpbl, UHTepPIIPeTUPOBATh TOyUYeHHBIN pe3y/bTaT

YMeHuve orepupoBaTh TOHATUSIMHU: CpefiHee apudMeTHUecKoe, MeAuaHa, HauOo/blllee U HaUMeHbIlee
3HaueHWsl, pa3Max, AWCIIepCHs, CTaHJAPTHOe OTKJIOHEeHWe YKC/I0BOro Habopa; yMeHWe W3BJIeKarTh,

WHTepNpeTUpoBaTh MH(OPMALMIO, Tpe/CTaB/lieHHyl0 B TabivijaXx, Ha /[Audarpammax, rpadukax,



OTpa’KaroIllyl0 CBOMCTBA peasibHbIX TPOLECCOB U SIBJIEHUM; TIPeACTaB/IsSTh WHPOPMALUI0 C TIOMOLIbIO
Tab/MIL] ¥ IMarpamMMm; UCC/IeIoBaTh CTaTUCTUUECKHe /IaHHBbIe, B TOM YKCJ/le C TIPUMeHeHneM rpahudecKux
METOZIOB U 3JIEKTPOHHBIX Cpe/ICTB; rpadUuyecku UCC/AeJ0BaTb COBMECTHble HaO/IO/IEHUSI C TOMOIIbIO

JlMarpamMM paccerBaHUs U IMHEMHOW perpeccuu



YMeHHe OIepupoBaTh MOHATHSIMH: CTyYalHBIM OMBIT U CAy4daliHOe COOBITHe, BEPOSITHOCTH CTyualHOro
COOBITHS; YMEHUEe BBIUMC/ISATH BEPOSITHOCTh C KCIIO/b30BaHWEM rpaduueckrux MeTO/[0B; TPUMEHSIThH
(hopMyibl CTIOXKEeHHsI 1 YMHOXKeHHs1 BepOsITHOCTeH, (popMysly TIO/THOM BeposiTHOCTH, (hopmyny BepHysiy,
KOMOMHATOPHBIe (PaKThI ¥ (HOPMYJILI; OTIeHHBATh BEPOSITHOCTH PeaslbHbIX COOBITHI; YMeHUe OeprUpOBaTh
MOHATUSIMM:  C/Ty4aiiHasi BeJIMUWHa, PpacripefiejieHe BepOsATHOCTel, MaTreMaTHdeckoe O)KHaHHe,
JIUCTIEPCUST M CTaHZAPTHOE OTK/IOHEeHWe CJyuaiiHOW BeMuuHbI, GYHKLWW pacripefie/ieHUs] U TJIOTHOCTH
pPaBHOMEpHOr0, TOKa3aTebHOr0 M HOPMajbHOTO pacripefie/ieHUl; yMeHHe HCIo/b30BaTh CBOMCTBA
W3yUeHHBIX pacrpeziesieHUid [jiss pelleHusi 3aJau; 3HAKOMCTBO C TIOHSTUSMH: 3aKOH OOJIBILIMX UHCell,
MEeTO/Ibl BBIOOPOUHBIX MCC/IeZIOBAaHUM; YMeHHe TTPUBOAUTE TTPUMEPHI TIPOSIB/IEHUS 3aKOHA OOJIBIINX UHCesT
B MPUPOJHBIX U 00ITIeCTBEHHBIX SIBJIEHUSIX; YMeHUe OTNepHUpoBaTh MOHSATUSIMU: COUeTaHHe, IepecTaHOBKa,
YKCJI0 COYeTaHUH, YKMC/IO TIepeCcTaHOBOK; OMHOM HbIOTOHA; yMeHre PUMeHsTh KOMOWHATOpHBIE (haKThl U
pacCy>XJieHusi [/l PpeIleHus] 3a/lay; OI|eHWBaTh BEPOSITHOCTH pealbHbIX COOBITH; COCTaB/ISTh

BEPOSITHOCTHYIO MO/Ie/Tb M UHTePIPeTUPOBAaTh MOJTyUeHHbIA pe3y/bTaT

YMmeHue orepupoBaTh NMOHATHUSMU: TOYKA, NpsMasi, IIJIOCKOCTb, TIPOCTPAHCTBO, OTPE30K, JIy4Y, BeJIMYMHA
yrJja, MJIOCKUM yroJ, ABYTPaHHBIN yTOJ1, TPEXTPaHHbIM YroJl, CKpeLMBaloL1ecs MpsiMble, apasuielbHOCThb
Y TepleH/UKY/ISPHOCTb TPSMbIX W TUIOCKOCTEM, yroja MeAy NpsSMbIMH, Yrol MeXAy MpsIMOH M

IJIOCKOCTBIO, YIroJl MeXAy IIZIOCKOCTAMH, PdCCTOAHME OT TOUKM O IIJIOCKOCTH, PACCTOSAHHE MeXAYy
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MPSIMBIMH, PacCTOSTHUE MeXAY IJIOCKOCTSIMUA; YMeHHe MCI0J/Ib30BaTh TMPU PelleHUM 3a/jau U3y4YeHHbIe
(hakThl ¥ TEOpPeMbI TJIAHUMETPUH; YMeHHe OLIeHWBaTh Pa3Mepbl 00bEKTOB OKPY)KAIOLL[er0 MUPA; CTPOUTh
MaTeMaTUuecKre MOZe/d C MOMOL[bI0 TeOMeTPpUUYeCKUX MOHSATHM U BeJIMUKH, pelllaTh CBsi3aHHble C HUMU

MMpakTUYeCKHe 3aidaun

YMeHHe OmepupoBaTh MOHATUSAMU: TUIOMIaAb (UTYpPBl, 00BEM (UTyphl, MHOTOTDAHHUK, TPAaBUIbHBIN
MHOTOTpaHHUK, CeueHWe MHOTOTDaHHUKa, KyO, TMapasuienenumnes, Tpu3Ma, NupaMuza, ¢urypa u
MOBEPXHOCTb BpallleHUs], LWIMHAD, KOHYyC, 1Iap, c(epa, miomazb cdepsl, MIOLaAb MOBEPXHOCTH
MUpaMUbI, TIPU3MBI, KOHYCa, LUIMH/PA, 00bEM Ky0a, MpsSMOYTOILHOTO TMapasuiesienuriesia, MApaMHu/bl,
NpU3MBI, IWIMH/PA, KOHYCa, 111apa, pa3BépTKa IOBEPXHOCTH, CeUeHus1 KOHyCa U LIUIMH/Pa, Napasie/bHble
OCH W/IM OCHOBaHUIO, CeueHue 111apa, MI0CKOCTh, Kacatrolascs cepsl, IUIMH/PA, KOHYCa; yMeHHe CTPOUTh
ceueHre MHOTOI'pPaHHMKa, U300pa’kaTb MHOTOTPAHHUKH, (PUTyphl U TIOBEPXHOCTH BpallleHHs], X CeueHus,
B TOM YMCJ/Ie C TTIOMOILBIO 3/IeKTPOHHBIX CPeJICTB; yMeHHe NIPUMEeHSITh CBOWCTBA FreOMeTpUUecKrx Guryp,
CaMOCTOSITe/IbHO (hOPMY/IMPOBATh OIpefie/ieHus U3y4yaeMbIX (UIyp, BbIJBUraTh TUIOTE3bl O CBOMCTBAX U
MpH3HaKaxX TreoMeTpUYecKuX @uryp, 0OOOCHOBBIBAaTH WM OMNpOBEprath HX; YMeHUEe [POBOJUTH
KJacCUPUKALMIO (UIyp M0 pa3M4HbIM TIPU3HAKaM, BBITIOJHATE He0OXOAWMBIe /IOTIO/THUTE/TbHBIE

TOCTPOEHMUS
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YMeHue orepupoBaTh MOHSATUSIMU: IBU)KeHHE B TIPOCTPAHCTBe, TMapasuie/bHbl TepeHoCc, CHUMMEeTPUs Ha
TJIOCKOCTY U B TIPOCTPAHCTBe, TIOBOPOT, MpeoOpa3oBaHue MoAo0us, mMoJo0OHbIe (QUIyphI; yMeHHe
pacrio3HaBaTh paBHble U TO/00HBIe (GUTYpbI, B TOM UKC/e B TMPHUPOJe, WCKYCCTBe, apXUTEKTYPE;
HCII0/1b30BaTh TeOMeTpHUUYeCcKre OTHOILIeHUs MPU pellleHUy 3aJjau; HaXxO[UTh reoMeTpUuecKre BeTMUKHBI
(anvHa, yroJi, TUIOIIaZb, 00BbEM) TPU pellleHWH 3a/jad U3 JPYrUx yueOHbIX MpeJMeTOB U W3 peabHOU
JKU3HHW; yMeHHe BBbIUHC/IATH TeOMeTpUYeCKWe BeJUYMHBI ([JIMHA, YTroj, TUIo[a/ib, 00BEM, TUIOM[A/b
MOBEPXHOCTH), MCIOJIb3ysl WM3ydeHHble (QOpPMYyJbI U MeTOJbl, B TOM 4YMCJe: TUIOLIaZib TTOBEPXHOCTH
MUpaMUAIbI, TIPU3MbI, KOHyCa, I[WIWHApa, TUlomaAb cdepel; 00BEM Kyba, MPSIMOYroJbHOTO
napa’suiesienuneia, MUpaMU/bl, TIPU3MbI, LIWIMHAPA, KOHYyCa, llapa; yMeHHe HaXOJuUTb OTHOLIeHHe

00BEMOB MTOZ00OHBIX GUTYD

YMmeHue onepupoBaTh MOHATUSIMU: NPSIMOYTO/IbHAs CHCTeMa KOOpZAMHAT, BEKTOP, KOOPJWHAThl TOUKH,
KOOpJIMHAThl BEKTOpa, CyMMa BEeKTODOB, IPOM3BeJileHHe BeKTOpa Ha YKCJ/IO, pa3/io’KeHue BeKTopa I10
Oasucy, ckansipHOe TIpOM3Be/leHe, BEKTODHOe TIPOM3BeJeHHe, YrOol MeXy BeKTOpaMu; yMeHHe
WCITI0/1b30BaTh BEKTOPHbBIM M KOOPAMHATHBINA METO/, /sl pellleHrsl FeOMeTPUUeCKUX 3a/jau U 3afiau Jpyrux

yueOHbIX TIPeZIMeTOB

YmeHue BbI6I/IpaTb HO,E[XOAF[LL[I/Iﬁ MeTO[, AJid pelieHUs 3a/iaui; ITIOHHMMdHKE 3HAYHMMOCTHU MAaTeMATHKU B



W3yuYeHWU TIPUPOJHBIX M OOIIeCTBEHHBIX MPOLIECCOB U SIBI€HWM; yMeHHe paclio3HaBaTh IPOsiB/IeHHE
3aKOHOB MaTeMaTHKH B UCKYCCTBe, yMeHHe NTPUBOJUTh IPUMePbl MaTeMaTUUeCKUX OTKPBITUN POCCUHCKON

Y MUPOBOM MaTeMaTUUeCKOW HayKu



IIEPEYEHD 3J/IEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA EI'D IIO MATEMATUKE

Kop, IIpoBepsieMbIii 3/IeMeHT CO/iepPXKaHHUS
1 Uucsia v BBIYUCIIEHUS
1.1 HarypasnbHble v Liesible yncia. ITpU3Haku 1e/IMMOCTH Lie/bIX Yrcer
1.2 ParronasneHbie urcna. OObIKHOBEeHHbIE U [ieCATHUHbIe Apo0u, MPoLeHThI, 6eCKOHeUHbIe Tiepruojuueckre 1poou
1.3 ApudmeTnueckuii KopeHb HaTypabHOU cTereHU. [lelicTBUs C apudMeTUUeCKUMH KOPHSIMU HaTypa/bHOM CTerleHu
1.4 CreneHb c LiesbIM NToKasaTtesneM. CTeneHb € paljMoHa bHBIM MoKa3artesneM. CBOWCTBa CTeeHU
1.5 CuHHYyC, KOCUHYC U TAHI'€HC YMC/I0BOI'O apryMeHTa. APpKCUHYC, aPKKOCHUHYC, apKTAaHT'eHC YMC/I0BOr0 aprymMeHTa
1.6 Jlorapudm umcia. [lecaTryHble ¥ HaTypasbHbIe JI0rapu(pMbl

,Z[el\;ICTBI/ITeJILHbIe Uurc/ia. ApI/ICl)METI/I‘—IECKI/Ie onepaguun C I,ZLEI‘/JICTBI/ITeJ'H:HI:IMI/I UM C/IaMHU. HpI/IGJII/I)KéHHbIe BbIUMCJ/IEHHSA,

1.7

TipaBU/Ia OKPYTJieHUs], MPUKK/IKA 1 OLIeHKa pe3yJibTaTa BbIUMCIeHUH
1.8 [Tpeobpa3oBaHyie BbIpaKeHU
1.9 KomrmnekcHeie urciia

2 YpaBHeHus 1 HepaBeHCTBa



2.1 Llesbie 1 1po6HO-palOHa/IbHbIE YPaBHEeHHsI

2.2 WppauroHanbHble ypaBHeHYs
2.3 TpuroHomeTpuueckue ypaBHeHUs
24 [TokasarenbHble U Iorapu(pmMUUecKre ypaBHeHUs
2.5 Lenbie ¥ [poOHO-paLIMOHA/IbHBIE HEPpAaBEHCTBA
2.6 MppanyoHansHble HepaBeHCTBa
2.7 [TokasaTtenbHble U JorapupMuyeckrie HepaBeHCTBa
2.8 TpUroHomeTpruyeckye HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUI U HepaBeHCTB
2.10 YpaBHeHus1, HepaBeHCTBA U CUCTEMBI C [lapaMeTpaMu
2.11 Martpuliia CUCTeMbl JIMHENHBIX YpaBHEeHUU. Orpesie/nTe/b MaTPHULIbI
3 OyHKI[MY U TpaduKu
31 dynkups, crocobsl 3aganus GyHkuyu. I'padmk dyHkun. B3anmHo obpaTHble GyHKIMK. YETHBIE U HEUETHBIE (QYHKLIMH.
. [Teprosuyeckre GyHKLAU
O6macThb oripeZiesieHUst 1 MHOKeCTBO 3HaueHnH QyHKmy. Hym ¢yskiun. IIpoMeKyTKH 3HaKOTIOCTOSIHCTBA. [IpoMeXKyTKr
3.2 MOHOTOHHOCTU (PYHKLUM. MaKCUMyMbl U MUHUMyMbI (QyHKIMU. Haubosiblllee ¥ HavMeHblllee 3HaueHHe (YHKLMM Ha

MIPOMEKYTKe



3.3

3.4

3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1

5.2

6.1

6.2

CreneHHasi (PyHKL[MSI C HaTypajabHBIM U Lie/ibIM TMokasaTesnieM. Eé cBoiicTBa U rpaduk. CBoicTBa M rpa@UK KOpHS n-ou

CTerieHunu

TpuroHomeTpuueckre GyHKI[UH, UX CBOWCTBA U rpaduKu

[TokasarenbHas u noraprudmMuueckas GyHKLUM, UX CBOWCTBA U IpaduKu

Touku pa3pbiBa. ACUMITOTHI rpadukoB pyHKMMA. CBOMCTBA (PYHKIIMM, HEeTIPepPhIBHBIX Ha OTPe3Ke
[TocieoBaTeIbHOCTH, CIIOCOOBI 3alaHUS TTOC/IeJ0BAaTeTbHOCTEH

Apudmernueckasi U reoMeTpruUecKasi mporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB

Hauana MaTemMaTH4eCKOTO aHa/IM3a

[Tpou3BogHast pyHKIMU. [Ipor3BO/[HBIE 37IeMeHTapHbIX (PYHKLINM

[TpuMeHeHVe TIPOU3BOJHOMN K MCC/Ie[0BaHMIO0 (YHKLUMA Ha MOHOTOHHOCTh U KCTpeMyMbl. HaxoskzeHre Hauboblero u

HauvMeHbIIIero sHaueHusa CIJYHKL[I/II/I Ha OTpe3Ke

[TepBooOpa3Hast. iuTerpan

MHoO>KecTBa M JIOTUKa

MHoXeCTBO, ornepaluu Haji MHO)KeCTBaMHU. [Juarpammel Ditiepa — BeHHa
Jloruka

BeposaTHOCTE ¥ cTaTUCTUKA

OrnrcaTenbHas CTaTUCTHKA

BeposTtHoCTb



6.3

7.1

7.2

7.3

7.4

7.5

KombuHaTopuika

I'eomeTpust

@urypel Ha IJIOCKOCTU

[IpsiMble ¥ MJIOCKOCTH B ITPOCTPaHCTBe
MHororpaHHUKu

Tena v MOBepXHOCTU Bpall[eHHUs

KOOP,E[I/IHaTLI N BEKTOPLI



YUYEBHO-METOJUYECKOE OBECIIEYEHUNE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYHEHUKA

METOJUYECKHUE MATEPUAJIbI 1151 YUUTEJIA

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET
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