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COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpEOMETPUH. Touka, IpsiMasi, IIOCKOCTh, pocTpaHCcTBo. IlonsaTHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelnBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsambix. [lapamiensHoCTs IPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHOe UM LEHTpaJIbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy IPSAMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEHN: NapauleibHbIEe INIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIECUIIE], TIOCTPOCHUE CEYEHUN.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHAuKyasp W HAKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIyphl Ha IIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

Yrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJl, TIUHEHHbBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Byl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yronpHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
IPSMOYTOJIBHBIA MapaJuleJIeNIANel W €ro cBoWcrBa. KpaTwaiilime mIyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi IUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, IpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAd P U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM IPU3MBI, IJIOIIA/ (b OCHOBAHHI, TeOpeMa 0 GOKOBOM
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPAaHHUKE: CHMMETPHUS MapajUlesIeuIeaa, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE U IPOTHBOIIOJIOKHO HAIIPABIICEHHBIE BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHU BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [TonsaTHEe KOMIUIaHapHbIE BEKTOPHI. [IpM3HaK KOMILUIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJ Mexay BekTopamu. CkaisipHOe
IIPOU3BEJICHUE BEKTOPOB.

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3yroIre MoBepxHOCcTel. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepsl U MIOCKOCTH, KacaTelIbHas MJIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHUs Ha MII0cKocTH. Pa3BépTka nuunuuapa u konyca. Cummerpus chepbl
U 1apa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienenunesna u ciaeactBus u3 He€. OOBEM NpsIMOM M HAKIOHHOM NIPU3MBI, ILMWIMHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanuu Tten BpamieHuss U MHOrorpaHHukoB. llpu3ma, BIucCaHHas B LMJIMHIAP,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCTHIO. [IoHATHE MHOTOrpaHHUKA, OITMCAHHOT'O OKOJIO c(pephl, chepbl, BIUCAHHOU B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHue ceyeHUH MHOIOIPAaHHMKOB M TeJl BpALICHUSA: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajjiesibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEpUIMHY), CEUEHMs 1Iapa, METOJbl MOCTPOCHMSI CEUEHHI: METOJ CJENOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannu HaJx BEKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsimMoyronbpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmwxenus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajibHas CHMMETpPHsI, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanus nonodus. Ilpsmas u coepa
Olinepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OEPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTaAHHE:

c(OPMUPOBAHHOCTh TPAXKJTAHCKOW IMO3UIMU OOYYAOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO 4IEHA
poccuiickoro oOIIecTBa, MPEICTaBICHHE O MaTEMaTHYEeCKHX OCHOBaX (DYHKIMOHMPOBAHUS Pa3TUIHBIX
CTPYKTYp, SBIEHUH, NpPOUEAYyp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aMMOJICHCTBOBATH C COLIMAIBLHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSMU U HA3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPAXKTAHCKON MIECHTUYHOCTH, YBAKEHUS K MPOIUIOMY U HACTOSILIEMY
POCCUHCKON MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHE K TOCTHXKEHUSIM POCCHUCKHUX MAaTEMaTHKOB U POCCHICKON
MaTeMaTUYeCKON IIKOJbI, HCIOIb30BAHUE OSTUX [OCTKEHHI B JpPYrMX HayKaX, TEXHOJIOTHAX, cdepax
YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE TYyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapona, chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO IMOBEACHHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM MOCTHKCHHH HAayKu U AESITeNbHOCTHIO
y4€HOT0, 0CO3HAHUE JJUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyILIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE OTHOILIECHHE K MHUPY, BKJIIOYasl SCTETHKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peleHui, paccyk1eHui, BOCIPUUMYHUBOCTh K MAaTEMaTHYECKUM aCIIEKTaM pa3IUuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOopMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTeMaTUUECKHE 3HAHUS B MHTEPECaxX 3JI0pPOBOTO U O€30MacHOTO
o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0pPOBBIO (30POBOE MUTAHUE, COANTAHCUPOBAHHBIN PEKUM
3aHIATHH U OT/AbIXA, peryispHas ¢uznyeckas aKTHUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHHE MPHU 3aHATHAX
CIIOPTUBHO-03/I0POBUTEIILHOMN JEATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTU TPYAOIIOOMS, UWHTEpeC K Pa3IUYHbIM cdepam
npodhecCHOHANBFHOM JESTENBHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPHIIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oymymiel nmpodeccu M pearn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI, TOTOBHOCTh U
CIOCOOHOCTH K MaTEMaTHIECKOMY 00pa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUHU BCEH KU3HU, TOTOBHOCTD
K aKTUBHOMY YYaCTHIO B PEHICHUU TPAKTUYECKUX 33]1a4 MaTEMaTUYECKON HAaIIPaBIEHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJOTUYECKONW KYJIBTYPhl, TOHUMAHUE BIHUSHUS COIUATHHO-YKOHOMHUYECKHUX
MPOIIECCOB HA COCTOSTHUE IPUPOIHON U COIMATBLHOM CPeIbl, OCO3HAHKE TJI00ATHHOTO XapaKTepa SKOJOTUUECKIX
npo0JieM, OpUEHTAIUs Ha IPUMEHEHHE MaTeMaTHYeCKUX 3HAHUI AJIs pelIeHus 3aa4d B 00JIaCTH OKPYKaIOIIeH
Cpebl, INIAHUPOBAHUE MOCTYNKOB U OLICHKU WX BO3MOXKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILEH CPEIbL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIEeCTBEHHOH MPaKTUKU, TOHUMAHHE MAaTEeMaTHIECKOM HAYKH KaK cepbl 4eTTOBEUECKOH NesTeIbHOCTH, ITAllOB
€€ pa3BUTUS U 3HAUMMOCTHU JUIsl pa3BUTHUSI LMBUIN3AIMH, OBJIAJICHUE SI3bIKOM MAaTEMATUKU U MaTeMaTHYECKOM



KyanypOfI KakK Cp€ACTBOM IIO3HAHHA MHPA, TOTOBHOCTb OCYIICCTBIIATH IPOCKTHYHO W HCCICAOBATCIBCKYIO
ACATCIIBHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

INPEJIMETHBIE PE3YJIBTATbBI

K konny 10 ki1acca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO OTMEPUPOBATh OCHOBHBIMHU TMOHSATHSMH CTEPEOMETPUU MPU PELICHUU 33]a4 U MPOBEICHUH
MaTEMaTHUYECKUX PacCyKICHUI;

IIPUMEHSTHh aKCUOMBI CTEPEOMETPUN U CIICACTBUS U3 HUX IIPU PEILICHUU T€OMETPUUYECKUX 3a/1ay;
KJIacCU(UIUPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE,
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMHU C YIJIaMM B IPOCTPAHCTBE: MEXAY IMPSAMBIMU B
IIPOCTPAHCTBE, MEX]TY NMPSAMOM U MIIOCKOCTBIO;

CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CB3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHbBIE BMJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MUPAMUIA, HMPSIMOYTOJIbHBIN
napajuienenunen, kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;

CBOOOJTHO ONEPUPOBATH MOHATHAMM, CBSI3aHHBIMH C CEUCHHUEM MHOI'OI'PaHHHUKOB IJIOCKOCTBIO;
BBINOJIHATH MapajuleNbHOE, LIEHTPAJIbHOE U OPTOrOHAJIBLHOE MPOEKTUPOBAaHHE (UIYp HA IIOCKOCTb,
BBITOJIHATH H300paKeHus1 GUTYp HA TUIOCKOCTH;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB pa3JIMYHBIMH METOAAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOIIAAN MTOBEPXHOCTEN MHOIOI'PAaHHMKOB (IpU3Ma, MHPaMHJIA), TEOMETPUUECKUX TEJ C
npuMeHeHueM Gpopmyi;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CHMMETPHUSI B TPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH,
LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBHI;

CBOOOJHO ONEpUPOBATH MOHATUAMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPAMHATAM B IPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmary 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOLIEHUH M HAXOXKJEHUE T€OMETPUYECKUX
BEJIMYMH, MPUMEHSS U3BECTHBIE METOJbI MPU PEUIEHHMM MaTeMaTHYeCKMX 3ajad MOBBILIEHHOIO U
BBICOKOI'O YPOBHSI CJI0)KHOCTH;

IPUMEHSTH MPOCTEHIIINE TPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU
pEIIeHNN CTEPEOMETPUUECKHX 3a]1aY;

U3BJIEKAaTh, MPEOOpa3OBbIBATH U UHTEPIPETHPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

NPUMEHSTh NOJyYeHHbIE 3HAHUS HA MPAKTUKE: CPaBHUBATh U aHAIM3UPOBATh PeajbHbIE CUTYaIUH,
NPUMEHATh U3YYEHHBIE TIOHATHS B MPOLIECCE MOMCKA PelIeHHs] MaTeMaTUYecku c(hOopMyITUPOBAHHOM
npoOIeMbl, MOAETUPOBATh peallbHble CUTYAllMM Ha S3bIKE I'€OMETPHH, HUCCIIEIO0BAaTh MOCTPOCHHBIE
MOJIEJIM C HCIIOJIb30BAHHEM T'E€OMETPHUYECKHX IOHATHI U TeopeM, ammapara ainreOpbl, peliaTh
MPAKTHYECKHE 3a/1a4M, CBA3aHHBIE C HAXOXKJECHHEM I€OMETPUYECKUX BEJIMUNH;



HMCTD IMPCACTABIICHUA 00 OCHOBHBIX JTaIax Pa3BUTHA TCOMECTPUHN KaK COCTaBHOM YacTHU (I)yHI[aMeHTa
Pa3BUTHA TEXHOJIOTHI.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJIHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMH C LIMIMHIPUYECKOM, KOHUYECKOH M cepruuecKkoit
HIOBEPXHOCTSAMH, OOBSACHSITH CIIOCOOBI ITOJyYEHHUS;

OIIEpPUPOBATH MOHATUAMH, CBA3aHHBIMU C T€JIAMU BPALLEHUA: LIMIMHIPOM, KOHYCOM, c(hepoil u mapom;
pacrio3HaBarth Tela BpauleHus (UINHIP, KOHYC, chepa U map) U 0ObACHATH CIIOCOObI MOTyUEHHS Tel
BpaILCHUS;

KJIaccu(puIUpoBaTh B3aUMHOE PACHOJIOKEHHUE CPEephl U MIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPDAaHHHKOB M TN BpalleHHA, OOBEMBI M IUIOIIAIH
IOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHUS, TEOMETPUUYECKHX TeJl ¢ IPUMEHEHUEM (OpMYII;
CBOOOZHO ONEpUpOBaThb MOHSTHUSAMM, CBSI3aHHBIMM C KOMOMHALMSIMM  TeJl  BpALICHUS U
MHOI'OI'PaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B chepy U onMcaHHbIN 0K0JI0 cepsl, chepa, BiucaHHAS
B MHOTI'OTPaHHUK WJIU TEJIO BPAILCHMS;

BBIYUCIIATH COOTHOLICHUS MEXY TUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJJOOHBIX TEJI;
n300pakaTh U3ydaemble (UTyphl, BHIIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (UTyp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TeJl BpaIlleHUs;

U3BJICKaTh, HWHTEPIPETUPOBATH M  INpPeoOpa3oBbIBaTh HMH(POpPMALMIO O IPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaX U PpUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMY HAaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pemaTb TEOMETPUYECKHE 33Ja4yd Ha BBIYMCICHUE YIVIOB MEXKIYy MNPAMBIMA M IUIOCKOCTSIMM,
BBIYKCIICHUE PACCTOSHUM OT TOYKH J0 IUIOCKOCTH, B LIE€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/A IIPU PEILECHUY;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH, CBA3aHHBIMU C JIBUYKEHMEM B IPOCTPAHCTBE, 3HaTh CBOICTBa
JBHKCHUH;

BBIMOJIHATh W300paXK€HUS MHOTOTPAaHHUKOB U TeJ BpALICHUS MPH MNapayieIbHOM MEpeHocCe,
LEHTPaJIbHOW CUMMETPHUH, 3€pKaIbHON CUMMETPHH, IIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs
Mo100us;

CTPOUTh CEUEHUS MHOTOTPAaHHMKOB U TeEJI BpallCHUs: CEUEHHUS IWIMHIApa (MapajuielbHO |
NEPIEHIUKYIIIPHO OCH), CEUEHUs KOHYyca (TapajlieibHble OCHOBAHUIO U POXOASIINE YEPE3 BEPILNHY),
CEYeHU 111apa;

WCITOJIB30BaTh METOJbI IOCTPOCHUS CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHHUS,
METOJ1 IIEPEHOCA CEKYILEH IIOCKOCTH;

JTIOKa3bIBaTh FT€OMETPUUECKUE YTBEPIKIACHNUS;

IPUMEHSTh TeoMeTpuueckue (axkThl JUIsl pElIeHHUs CTEPEeOMETPUYECKUX 3a]ad, IMpearosiararoiimx
HECKOJIBKO IIaroB PeleHMs], €CIIU YCIIOBHsI IPUMEHEHHs 3a/1aHbl B SIBHOM M HESIBHOU (opMe;

pemars 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKMX OTHOLICHWH M HAXOXKJICHHE INeOMETPUYECKHUX
BEIINYUH;

MIPUMEHATHh NPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU PEIICHUN
CTEPEOMETPUYECKUX 3a/1a4;



® TIPUMEHSTH MOJTYYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH, aHAJTU3UPOBATh U OLEHUBATH PEATbHbBIC
CUTyalluu, MPUMEHSATh H3yYEHHbIC MOHSATUS, TEOPEMbl, CBOWCTBA B IPOIECCE IMOUCKA PELICHUS
MaTeMaTuyecku copMynupoBaHHOW MNpoOIEeMbl, MOAEIUPOBATH peajbHbIE CHUTyallMH Ha S3bIKE
FEOMETPUH, UCCIEAOBATh MOCTPOEHHBIE MOJEIU C HUCIOJIb30BAHUEM T€OMETPUUECKUX MOHATHH U
TEOpeM, ammapara anreOppl, pemarb MPaKTUYeCKHE 3a/add, CBS3aHHBIE C HAXOXKICHUEM
FeOMETPUUYECKUX BEJIUYUH;

® HMETh MPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS '€OMETPUH KaK COCTAaBHOM 4acTu QyHIaMEHTA
pa3BUTHS TEXHOJIOTHA.

METAINIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/IbHbIE YHHBepPCAIbHbIe yueOHbIe AeiicTBUSA

Bba3zoBble Jioruyeckue eiicTBUS:

BBISBJISITH W XapakTEpHU30BaTh CYHICCTBEHHbIE TMPU3HAKH MAaTEMaTHYEeCKHX OOBEKTOB, TOHSATHIA,
OTHOWICHUA MEXIY MOHATHAMH, (OPMYIHPOBATH OMpPEICNICHHs IMOHATHUH, YCTaHABJIMBATh CYIIECTBEHHBIH
IMPpU3HAK KJIaCCI/I(bI/IKaIII/II/I, OCHOBAHUA HJIA 0606HICHI/I$[ " CPAaBHCHUSA, KPUTCPHUH ITPOBOAUMOTI'O aHAJIN34A,

BOCIPUHUMATh, (POPMYIHUPOBATh U MPEoOPa30BBIBATH CYKICHUS: YTBEpAUTEIbHBIE U OTpUIATENbHEIE,
€IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BbIABJIATE MATECMATUUYCCKHUEC 3daKOHOMCPHOCTH, B3aUMOCBA3HM U IPOTHUBOPCUHA B (1)aKTaX, JaHHBbIX,
H8,6JHOI[CHI/I$IX W YTBCPKACHHUAX, NpCJiaraTb KpUTCPHUU AJId BbIABJICHUA 3aKOHOMepHOCTCﬁ u HpOTHBOpe‘{I/Iﬁ;

JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTHBHBIX YMO3AKJIIOUEHUH,
YMO3aKJIIOUEHU TT0 aHaJIOTHH;

MIPOBOJIUTH CAMOCTOATENHLHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPXKICHUM (TIPSIMBIE U OT MPOTUBHOTO),
BBICTpauBaTh apryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS
U BBIBOJIBL;

BBIOHMpaTh CIOCOO pelleHus y4yeOHOM 3aiauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HanOoJiee MOAXOAIMNHN ¢ y4ETOM CaMOCTOSITETIHHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTesbcKue IeiicTBU:

MCIIONIb30BAaTh BOMPOCHI KaK MCCIENOBATENbCKUIT WHCTPYMEHT IO3HAaHUSA, (HOPMYIHPOBATh BOMPOCHI,
dukcupyrone MpoTUBOpeUNe, MpoOIEeMy, YCTaHABIMBATH HMCKOMOE W JaHHOE, (OpMHUPOBATH THUIOTE3Y,
apryMeHTUPOBATEH CBOIO IIO3UIUI0, MHEHUE;

NPOBOJIUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEJOBAHHE IO YCTAHOBJICHHIO
0CcO0EHHOCTEeM MaTeMaTnyeckoro o0beKTa, SBJICHHsI, IPOLECCa, BBISABICHUIO 3aBUCUMOCTENH MEXly 00bEeKTaMH,
SIBIICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (pOpMYyIMpOBaTh 0OOOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
WCCIIEIOBaHMSI, OIIEHUBATh JOCTOBEPHOCTbH MOYYEHHBIX PE3YIIBTATOB, BEIBOJAOB M 000OIICHHIA;

IMPOTrHO3MPOBATH BO3MOXKHOC PA3BUTHE IMTPOLIECCA, d TAKKE BBIABUTaTh MPEATIOJIOKECHNA O €T0 Pa3BUTUU B
HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH I€PUITUTH HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOMPOC U VISl PEIICHHUS 3a/1a4u;

BbIOMpaTh MH(GOPMALMI0O M3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIW3UPOBATh, CHCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATh HH(POPMAILIUIO PA3TUIHBIX BUJOB U (DOPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMAILINIO, IPEICTABIATH €€ B Pa3IMUHbIX (hOpMax, UJUTFOCTPUPOBATH rpapuuecKu;



OILICHUBATh HAJAEKHOCTh HH(POPMAIIUH T10 CAMOCTOSITENILHO CPOPMYITHUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBHUS

Oo0menue:

BOCIIPUHUMATh U (DOPMYIIHPOBATh CYXKJACHHS B COOTBETCTBUHU C YCIOBHSMHU W IEISMH OOIICHHS, SICHO,
TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCBbMEHHBIX TEKCTaX, IaBaTh MOSICHEHHUS 110 X0y
peueHus 3a1a4i, KOMMEHTHPOBATh IIOJIy4CHHBIA PE3yIbTaT;

B X07Ic 00CYKIEHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI, TIPOOIEMBI, pelIacMoi 3a1a4H,
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha IMOMCK PEIICHHUs, COIOCTABIATh CBOH CYXKICHHUS C CYXJICHUSIMH JPYTUX
YYaCTHUKOB JUAJIOra, OOHAPY)KUBATh Pa3IMUUe U CXOJCTBO IMMO3UIIMH, B KOPPEKTHON dopMe (HOpMyIHpPOBAThH
pa3HOTIIACHSsl, CBOU BO3PAKEHUS;

MPEJICTABISITh PE3YIbTAThl PEIICHUS 3a7aud, SKCIIEPUMEHTA, HCCICIOBAHUS, MPOCKTA, CAMOCTOSTEIHHO
BBIOUPATh OPMAT BBICTYIUICHHUS C YIETOM 3aj1a4 MPE3CHTAIUN U OCOOCHHOCTEH ayIMTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusauus:

COCTaBIATh IUJIAH, AJITOPUTM pELICHUS 3a/ladyd, BBIOUPATH CIOCOO0 pEIIeHUS C yYETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHTHI PEUICHHUH ¢ yUETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH I[I03HABATENbHONW pe(IEeKCHU KaKk OCO3HAaHUS COBEpIIAeMbIX JACUCTBUNA U
MBICTTUTENIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIIS Ipoliecca 1
pe3yJbTaTa peleHrus MaTeMaTHIeCKOM 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTH IPHU PEHICHUH 3a/aud, BHOCUTh KOPPEKTUBHI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa IENH W YCIOBHUSIM, OOBACHATH MPHUUYMHBI JOCTHIKEHUS WU
HEJIOCTIKEHHS Pe3yIbTAaTOB ACSITEIBHOCTH, HAXOIUTh OMIMOKY, aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WMHIWBUIYaJbHOW pPabOTHI MPH pElICHUU
yueOHBIX 33/1a4, IPUHUMATH I€JIb COBMECTHOH JIEATEIHHOCTH, TUTAHUPOBATh OPTaHU3AI[UI0 COBMECTHOM paboTHl,
pacrpenenaTb BUIbI paboT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC W PE3yNbTaT paboThl, 0000IIaTh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYIIOBBIX PopMax paboThl (00CYk)AeHUSI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U UHEIE),
BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPJIWHUPOBATH CBOU JIEHCTBUS C IPYTUMH YIEHAMU KOMaHJbl, OIICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOMUNA MPOAYKT TIO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHHKAMHU
B3aUMOJICHUCTBUSL.

ITepeuyens (kopudukaTop) NpoBepsieMbIX
TPeOOBAHNI K MeTanpeIMeTHBIM Pe3yJibTaTaM 0CBOCHHS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHUS
TpeOoBaHUs




[To3HaBaTenbHBIC YHUBEPCATIbHBIC YUeOHBIC ecTBUSA (nanee - YY [])

1.1 Ba3oBelIe tornueckue neicTBUA

111 VYcraHaBiIMBaTh CYLIECTBEHHBIN TPU3HAK WIM OCHOBAHUS JUIS CPABHEHUS,
KJIacCU(UKAIIUU ¥ 0000IIeHHUs

112 BbISBISTH 3aKOHOMEPHOCTH ¥ MPOTUBOPEUYHs B  pacCMaTpHBAEMbBIX
SBIICHUSIX

1.13 CamocrosaTenbHO  (OPMYJIHMPOBaTh M aKTYaJIM3UPOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEeeINATh LEeNU ACSITeTbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS

114 BHOCUTP KOpPpEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pE3yNIbTAaTOB LIETISM, OLIEHUBATh PUCKH MOCIEICTBUI 1€ATETbHOCTH

115 Pa3BuBaTh KpeaTUBHOE MBILUICHUE MPU PEUICHUH )XKU3HEHHBIX MTPOOIIEM

1.2 Bba3oBbie uccienoBareIbckue IeCTBUS

121 Bnagerr  HaBblkaMu ~ y4eOHO-MCCIIEOBATENILCKOM M IPOEKTHOMN
JeSITeTbHOCTH, HAaBBIKAMH pa3perieHst IpooieM

122 OBnaneHve BHIAMU JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpHpeTalnu, MpeoOpa3oBaHUI0 M TNPUMEHEHUIO B DPA3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM UHCIIE [IPH CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB

123 @dopMupOoBaHHME HAYYHOTO THIIA MBIIUICHUS, BIAJCHUE HAydHOM
TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATHSIMU U METOJIaMH

124 BbISBISATP TPUUMHHO-CIEACTBEHHBIE CBSI3W U aKTyalM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelleHMs], HaXOAUTh apryMEHThI JUIsl J0Ka3aTeIbCTBa
CBOMX YTBEp)KIIECHHH, 3a]]aBaTh TapaMeTPhl M KPUTEPUHU PEIICHHS

125 AHaM3MpOBaTh NOJIYYEHHBIE B XO/I€ PEIICHUS 3a7aull pe3yJIbTaThl, KpUTUYECKH

OLCHUBAThb UX NOCTOBCPHOCTD, IPOTHO3UPOBATE U3BMCHCHUEC B HOBBIX YCIIOBUAX




1.2.6

YMeTh MepeHOCUTDh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYCCKYIO 001acTH
KHU3HESSITEILHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX NPCAMCTHBIX 06HaCTeI71; OCYIICCTBJIATDH
1eJICHANIPABJICHHBIH MMOUCK MEPEeHOca CPECTB U CIIOCOOOB JICHCTBHUS B
po(heCcCHOHATLHYIO CPEIY

1.2.7

CriocoOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
NPaKTHYECKHX 33]a4, IPUMEHEHHUIO Pa3JINUYHbIX METOJIOB MTO3HAHNS;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 3a7adyd B 00pa3oBaTeIbHOMN
JeATEIIbHOCTH U )KU3HEHHBIX CHTYaIHSIX;

CTaBUThb HpO6JICMBI 1 3a7la4u, JOIMYCKAarIHEC AJIbTCPHATUBHBIC PCIICHU A,
BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIE IOXO/bI M PELICHUS;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOLTUXCS
MaTepUaIbHBIX U HEMAaTEePUAIBHBIX PECYPCOB

13

Pa6ora ¢ nadopmarueit

131

Brnaners HaBblkamMu moiydeHHs WH(OPMAIMM W3 MCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYILUECTBJIATh  IIOMCK, AaHAJM3, CUCTEMATU3aLUIl U
UHTEPIPETANNI0 HHPOPMALIUU PA3TMIHBIX BUJOB U (OPM TPEICTABICHHS

13.2

Co3naBaTh TEKCTHI B pa3InYHbIX (opMarax ¢ ydeToM HazHaueHUs MHPOpMALUU
U [EJEeBOH ayIuTOpHH, BBHIOMpas ONTUMANbHYIO (OpMy NpenCTaBICHHS U
BHU3yaJlU3alUuU

133

OI_ICHI/IBaTL JAOCTOBEPHOCTD, JCTUTUMHOCTD I/IH(1)OpMaI_[I/II/I, €
COOTBCTCTBUC IMPABOBBIM U MOPAJIBHO-3TUYCCKHUM HOpMaM

134

Hcnonp30Bath cpencTBa HHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX WU OPTaHU3AI[MOHHBIX 3a1a4 C
coOMoIeHeM TpeOOBaHUI SPrOHOMUKHM, TEXHHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM, HOpM HHGPOPMAIMOHHOMN
0e301macHOCTH

135

Bnagerr  HaBblKaMM ~ pacmoO3HABaHUS WM 3AlIUTHl  MH(OpMALHUH,
UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

KommyHnukatusnsie YV /|

2.1

Oo1enne

211

OcymiecTBISITh KOMMYHHKAIIMHM BO BCeX cpepax KU3HU; BIIAJICTh
Pa3TUYHBIMH CITIOCOOaMM OOIIEHHUS M B3aUMOICHCTBUS

212

Pa3BepHYTO " JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHUS C UCITIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB




TemaTuyeckoe mIaHupoBaHue 1o yueoOnomy npeamery «I'eomerpus» (yriry0JieHHbINH YPOBEHb)

10 KVIACC
Ne Tema KoauuecTBO
ypoka aKageMu4ec
n/n KHX 42COB

Bunanl gesireJJbHOCTH JJIeKTPOHHbIE

uudgposbie
o0pa3oBaTeJIbHbI
e pecypchbl

Pasnen 1. BBenenne B crepeomerpuio. 23 yaca. KP — 1, I[P — ner.

OcHoOBHBIE TIpaBHJIa N300PAKECHUS HA PUCYHKE
1 MJIOCKOCTH, IMapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1
CEepeIMHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IUIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE ITpaBHIIa
2 n300pakeHNs Ha pUCYHKE TUIOCKOCTH, 1
napauIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIHHBI
OTpe3Ka

[TonsaTus: Mepecekarmuecs MIOCKOCTH,
3 NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTH; 1
TIOJTYIIPOCTPAHCTBO

[ToHsATHS: TIEpeceKaroIrecs TIOCKOCTH,

4 MepeCceKarNINeCs MpsiMasi U TUIOCKOCTb; 1
MIOJTYIIPOCTPAHCTBO
MHororpaHHuKH, H300pakeHHe MPOCTEUIINX

5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BEKTOB
MHororpaHHuKH, H300pa’keHre MPOCTEUIITNX

6 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLTIX 1
00BEKTOB

OmnpenensaTs MI0CKOCTb Kak (Gurypy,
B KOTOPOH BBIITOJIHSIETCS

aHuMeTpus. Jlemates npocreuime
JIOTUYECKHE BBIBOJIBI U3 aKCHOMATUKHU
miockocTH. [IpUBOUTE IPUMEPHI https://resh.edu.r
peanbHBIX 00BEKTOB, HICaTU3aAINEH u/subject/17/10/
KOTOPBIX SIBJSIOTCS aKCUOMBI

reomerpun. U3yuaTs, IpuUMEHSThH

MPUHIUIIBI TOCTPOCHUS CEUECHUM.
Hcnonws30Bath 11 TOCTPOESHUS
CEUYCHHUI METOJ CIICJIOB, METO/I
BHYTPEHHETO IIPOEKTUPOBAHUS, METO/,

MepeHoca CeKyIei MIOCKOCTH.
Pemath crepeoMeTprUeCcKHe 3a1a9H:
Ha OTpe/ieTICHUE BHU/Ia CEUCHUS U
HaXO0KJIEHHE €T0 IIJIOIIaIH.
AKTyanu3upoBaTh (HaKThl U METOIbI
HJ'IaHI/IMeTpI/II/I, peJ'IeBaHTHI)Ie TEME,
MIPOBOUTH aHAJIOTHH.
HCHOJ’IB?;OB&TB HpI/I pemeHI/m 3a1a4
cnenyloume HJ'IaHI/IMeTpI/I‘ICCKI/IC
(haKTBI U METOBI:



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HHUX

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBUA U3
HHUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC CIICICTBUS U3
Hux. CriocoObl 3a1aHus IPSMBIX U TJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

10

11

12

13

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus moyyeHHbIX
iockocTeil. PackpammBanyue nocTpoeHHbIX
CEYEHUI Pa3HBIMU LIBETAMHU

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus mory4eHHbIX
IUIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYEHUI Pa3HBIMU LIBETAaMHU

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux peopa.
N3o6pakenue nepeceyeHus MOTy4eHHBIX
II0cKOCTeH. PackpanBaHue MoCcTpOEeHHBIX
CEYEHUI pa3HBIMU LIBETAMHU

N306paxeHne cedeHnit mupamuibl, Kyoa u
IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux peopa.
N3o6pakenue nepeceyeHus NOTydeHHBIX
I10cKocTel. PackpaiyBanue OCTPOEHHBIX
CEUEHUI pa3HBIMU I[BETAMU

Teopembl @anecau o
IIPOINIOPLIMOHAIBHBIX OTPE3KaXx.
AJNTOpUTM JENEeHHs OTpe3Ka Ha n
paBHbIX yacTel. Teopema MeHenast.
PaBHOOEIpEHHBIN TPEYTOIBHUK.
PaBHOCTOPOHHMI TPEYTOJIbHUK.
[IpsiMOyTOIBHBIN TPEYTOJIBHHUK.
CBolicTBO cpeHEN JTMHUU
TpeyroibHuKa. CBONCTBO
OMCCEKTPUCHI yriia TPEYroJbHUKA.
CBOICTBO MeIMAH TPEYTOJIbHUKA.
[Tpu3Haku mo100us TPEYTOIBHUKOB.
[Tonyuyats mpencraBieHus 06
OCHOBHBIX 3TaIax pa3BUTHS
F€OMETPUHU KaK COCTaBHOM YacTu
(yH1aMeHTa pa3BUTHS TEXHOJIOTUI

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

14

15

16

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U MIIOCKOCTEN

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBoiicTBa IepecevyeHU MPSMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3qaHue BEBIHOCHBIX
yepTexel U 3aluch H1aroB NOCTPOSHUs

https://resh.edu.r
u/subject/17/10/

18

19

20

[TocTpoeHue ceueHmit B mupamuie, Kyoe 1mo Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
qepTemei/’I M 3alMCh aroB NOCTPOCHUA

[TocTpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péopax. Co3zaHne BBIHOCHBIX
YEpTEKEH U 3aIUCh IaroB TOCTPOEHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3zaHne BBIHOCHBIX
YepTeXeH U 3alHCh I1aroB MOCTPOEHUS

https://resh.edu.r
u/subject/17/10/

21

[ToBTOpenue mnanumerpun: Teopema o
PONOPLHUOHATBHBIX oTpe3Kkax. [Tomobue
TPEYroJbHUKOB

22

23

IToBTrOopenue mannmerpun: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BEIHOCHBIX qcpTexKax.
Hcropus pa3BUTHA IITITAHUMETPUHU U CTEPEOMETPUH

Koumponvnas paboma "Axcuomol
cmepeomempuu. Ceuenus"

https://resh.edu.r
u/subject/lesson/2

503/start/
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Pa3nea 2. BzaumHoe pacnoJioxkenue npsiMbIX B npocrpancrse. 6 yacos. KP -1, IIP —ner.

24

25

26

27

28

BzaumHoe pacrnonoxeHue npsiMbIX B
npocTtpancTBe. CKpeluBaronyecs Mnpsimsle.
[Ipu3Haky CKpemuBarOMMXCs MPSMBIX.
[TapaienbHbIe IPsIMBIE B IPOCTPAHCTBE

Teopema 0 CyliecTBOBaHUH U €IMHCTBEHHOCTH
NPSMON mapaJiyieIbHON TAHHOW MPSMOW,
IPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalle Ha JaHHOM npsmoi. Jlemma o
NEPECEUCHUH NaPAJIJIENIbHBIX MPSIMBIX IJIOCKOCTBHIO

[TapannensHOCTH TpeX MpAMBIX. TeopeMa o Tpéx
napajuieiabHbIX IpsAMbIX. TeopeMa o
CKPEIIMBAIOIINXCS MTPSAMBIX

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOMCTBA MapaJLIEIbHOIO IPOCKTUPOBAHMUS.
N300pakeHue pa3HbIX (GUTyp B HapayjieabHON
IIPOEKLUU

IleHTpanbHas npoeKuusa. YTOmI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI MEKILY
IPSIMBIMU

29

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

KnaccugunupoBars B3auMHoOe
pacrojoKeHue MpsMbIX B
MPOCTPAHCTBE, UIUTIOCTPUPYS
PUCYHKAMH U MIPUBOJIS IPUMEPHI U3
peanbHOM XHu3HU. JJ0Ka3bIBaTh
TeopemMy

0 CYIIECTBOBAHUU U €TUHCTBEHHOCTHU
napasuieIbHON MPSMOM, TPOXOAIIECH
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JeXalle Ha Jpyrou npsMoi; J1eMMy
0 MEePEeCceYEHUH TIIOCKOCTH IBYMS
napauieTbHBIMU MPSIMBIMU; TEOPEMY
0 TPEX MapauIeNIbHBIX MPAMBIX.
Jloka3pIBaTh MPU3HAK
CKPEIIUBAIOIINXCS MPAMBIX, TEOPEMY
0 CKPEIIHUBAIOLIUXCS PSIMBIX.
Jloka3pIBaTh TEOPEMY O PaBEHCTBE
YIJI0B C COHANPABIEHHBIMU
ctopoHaMu. OOBICHATD, YTO
Ha3bIBAETCS MApaJUICIbHBIM U
LIEHTPaJIbHBIM MPOEKTUPOBAHUEM U
KaK BBITIOJIHAETCS IPOEKTUPOBAHUE

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/17/10/

¢buryp Ha I0CKOCTh. JloKka3bIBaTh
CBOMCTBA MapaJlIEIbHOTO
MIPOEKTUPOBAHUS.

N3006pakaTh B mapasuienbHOM
MIPOEKINN Pa3HbIE T€OMETPUUECKUE
¢burypsl.

Pemats crepeoMeTpuuecKkre 3a1a4n
Ha JJ0Ka3aTeJIbCTBO U UCCIIEI0BAHMUE,
CBSI3aHHBIE C PACIIONOKEHUEM NPSMBIX
B npoctpanctse. [IpoBoauts
JIOKa3aTeJIbHBIE PACCYKACHUS IIPU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

pelIeHUH TeOMETPUUYECKUX 3a/1aY,
CBsI3aHHBIX CO B3aWMHBIM
PacMoJIOKEHUEM MPSMBIX B
npoctpanctse. CpaBHUBATD,
aHAJIM3UPOBATh U OIICHUBATD
YTBCPIKACHUA C LCIIBIO BBIABICHUA
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMN.
MonenupoBaTh pealbHble CUTYaIlNH,
CBsI3aHHBIC CO B3aUMHBIM
pacrooKEHUEM MPSMBIX B
IIPOCTPAHCTBEC, HA A3BIKC TCOMCTPUH.
HccnenoBaTh mOCTpOEHHBIE MOJIETH C
KCIIOIb30BAHUEM I'€OMETPHUUECKUX
MIOHATHH U TEOpeM, arlnapara
anredpsl, HU(POBBIX PECYPCOB.
[lonyuaTs pencraBienue o
LIEHTPAJILHOM MIPOEKTUPOBAHUHU U 00
HCTOpUU padOT MO TEOpUHr
NEPCICKTUBBI

Pa3nea 3. [lapanienbHOCTH NPAMBIX M IIOCKOCTel B mpocTpancTie. 8 yacos. KP — ner, IIP — Her.

30

IToHsTHA: MapaJNIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak mapamienbHOCTH NPAMOM
1 iockocT. CBOMCTBA NapaJIEIbHOCTH MPAMON

U TJIOCKOCTH

31

I'eomeTpuyeckue 3a/1a4un Ha BEIYUCICHUE U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIALIETO YEPE3
JAHHYIO MPSAMYIO Ha YepTexke U MapajuieIbHOTO
JIpyrou npamoi. Pacuér oTHomeHui

KnaccugunupoBats B3auMHOe
pacIoioKEHNUE MPSIMOM U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOJIA
COOTBETCTBYIOIINE MIPUMEPHI U3
peanbHOM KU3HU.

@opMynMpOBATH ONIPEACIICHHE
NapajuIeIbHbIX NIPSIMOU U IIOCKOCTH.
Jlokxa3bIBaTh MpU3HAK O
NapaJuIeIbHOCTH IPSIMOU U
IJIOCKOCTH; CBOMCTBA MapaJlICIbHOCTH
IIPSIMOM U TUIOCKOCTH.

https://resh.edu.r

u/subject/17/10/
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[TapannenpHas npoekuus, IPUMEHEHUE IS
MOCTPOCHHUS CEUCHUI KyOa U nmapajuiesienumnesa.
CaolicTBa napasuienenunen1a u NpusMbl

34

35

36

37

[TapannensHble 1ockocTu. [Ipu3naku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 napaieIbHOCTH U €JMHCTBEHHOCTU
IJIOCKOCTH, MPOXOSAIICH uepe3 TOUKY, He
MPUHAJICKALTYIO TAHHOW IJIOCKOCTH U CJIEICTBUS
u3 Heé

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
NapasuieIbHOCTHU MPSAMBIX IIepeceUeHUs Ipu
MEPECEUCHHH JIBYX MapaJlIeNIbHBIX IIOCKOCTEN
TpeThen

CBoiicTBa mapayJIeIbHBIX TIOCKOCTEH: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX, 3aKJIIOUEHHBIX
MCXKAY NapalyiCJIbHBIMHA IIJIOCKOCTAMM; O
NEPECCUCHN N pr[MOfI C IBYMA IapauICJIbHBIMU
MJIOCKOCTSIMU

Pewate crepeomerprueckue 3a1aun
BBIYMCIICHHS U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MMAPATIEITBHOCTHIO
NIPSIMBIX U INIOCKOCTEHN B
npoctpancTse. Pemare npakruueckue
3a7a4M Ha NOCTPOCHUE CEYEHU Ha
yepTexkax TeTpa’apa u
napaenenumnena. Pemars
CTEPEOMETPUYECKUE 3a/1aUH,
CBSA3aHHBIE C IOCTPOCHUEM CEUYECHUU
IJIOCKOCTBIO.

[IpoBOIUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYXKACHUS TPU
pELIEHUU TEOMETPUYECKUX 3a1ad
CBSA3aHHBIX C APAILIEIbHOCTHIO
IIJIOCKOCTEM.

CpaBHMBaTh U aHAIU3UPOBATh
peanbHbIe CUTYalllH, CBSI3aHHBIE C
MAPAITIENBHOCTHIO IPSAMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIETIMPOBATh PEAJIbHBIE CUTYALUH,
CBSA3aHHBIE C [TAPAUIEITBHOCTHIO
MPSAMOU U TUIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE T€OMETPUU

Pa3neu 4. IlepneHaAnKyJIsIPHOCTb NPSIMBIX U INIOCKOCTeH B mpocTpaHcTBe. 25 yacoB. KP — 1, ITP — ner.

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/17/10/

38

[ToBropenue: Teopema [Iugaropa Ha miaockocTu

39

IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYrOJIbHUKA

AKTyanu3upoBaTh HaKkThl U METOJIbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.
DopMyIUpPOBaTh ONPEACIEHU:
MEPIEeHIUKYJISIPHBIX IPSIMbIX B
IIPOCTPAHCTBE; ONPEAEICHNUE IPSIMOH,

https://resh.edu.r
u/subject/lesson/1
490/start/
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CBoiicTBa KyOa B MPSMOYTOIBHOTO

40 napajuleenumne1a

41 Beruucnenue 1yinH 0Tpe3KoB B Ky0e U
IIPSIMOYTOJIBHOM MapajuIeNeIuIe e
[TepnieHIUKYIAPHOCTD MPSMOU U INIOCKOCTH.

42 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH
[IeprieHIMKYIAPHOCTD NPSAMOMN U IIIOCKOCTH.

43 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH
TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH

44 IIPSAMOM, MPOXOIALIEN Yepe3 TOUKY POCTPAHCTBA
U TIEPIIEHNKYISPHON K IIIOCKOCTH

45 [110CKOCTH M IEPIEHNKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 [110CKOCTH ¥ IEPIEHINKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHKaX

47 [lepnennukynsip u HaknoHHas. [loctpoenune
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

48 [lepnennukynsip u HaknoHHas. [loctpoenune
NEPIEHIUKYIIIPA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyIsapax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx nepneHANKyIsApax (mpsamas u

oOpatHasi)

NEePIEeHAUKYIIAPHOHN K INIOCKOCTH.
Jloka3bIBaTh: JIEMMY O
NEePIEeHAUKYIAPHOCTH IBYX
NapajuIesIbHbIX IPSIMBIX K TPEThEN
IPSIMOI1; TEOPEMBI O CBSI3U MEXKIY
[apajuIeIbHOCTBIO MPSMBIX U X
NEePIEHAUKYIIPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAXKAIOLLLYIO
MIPU3HAK MEPIEHAUKYIIPHOCTH
MPSAMOU U TUIOCKOCTH; TEOPEMY

O CYLIECTBOBAaHUM U €IMHCTBEHHOCTH
MIPSIMOM, IPOXOIAILEH Yepe3 TaHHYIO
TOUYKY U NEpHEHIUKYIAPHOHN K TaHHON
IJIOCKOCTH.

N3006paxaTh B3aUMHO
MEPIEeHIUKYISIPHBIE IPSMYIO U
IIJIOCKOCTb.

DopMyJIUPOBATH CBOMCTBO
MEPIEHINKYIIAPA IO OTHOLIEHHIO K
IJIOCKOCTH.

[Tony4dats npencraBieHue O 3HAYEHUN
MEepPHEeHIUKYIIsIpa A1 APYTUX
obnacteil Hayku (pU3uKa, SHEPreTHKA,
Ja3epHbIe TEXHOJIOTUH), B pealIbHOMN
KHU3HH (TEXHUKA, OKpY’Karowiast
obcranoBka). Jloka3sBaTh
YTBEPXKACHUSI, CBA3aHHBIE C
MPOEKIMEN PAMON Ha TUIOCKOCTb,
HENEPIEHIUKYJIAPHYIO K 3TON
npsiMoH. Jloka3bIBaTh TEOPEMY O TPEX
MEPIEHIUKYIIApaX U TEOPEMY
o0paTHy0 TeopeMe 0 TpEx
nepneHaukynapax. [lomydars

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/
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51 VYron Mexay CKpeIUBAOIIUMHUCS TPSIMBIMU

52 [Touck nepneHaUKYISAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYIIAPHBIX INIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceuenuii kyba, IpU3Msl, H“paBI/IJH,Hoﬁ
IIMPAMUJIBI C TOMOLIBI0 OPTOTOHAIBLHON TPOEKIINH

55 [TocTpoenue ceuenuii kyba, MpU3Msl, HPaBI/IJII)HOf/'I
IIMPAMUJIBI C TOMOLIBI0 OPTOTOHAIBLHON TPOEKIIMH
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [1mockocTn cumMmMeTpuii B
MHOTOTpaHHHKaX

57 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH KakK CJI€JICTBUE CUMMETPUU

58 IIpaBunbpHBIE MHOTOTpaHHUKU. Pacy€r paccrostHui
OT TOYKH JI0 MIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacy€T paccTossHui
OT TOYKH JI0 MJIOCKOCTHU
CriocoObI ONyCTUTD MEPIEHAUKYIISAPHI:

60 CUMMETPHSI, CABUT TOYKH IO TApAJIICITHbHOU
IpSAMOi

61 CnBur no HenapauieaIbHON MPSIMON, U3MEHEHUE
paccToAHUM

62 Koumponvnas paboma "Bzaummnoe pacnonodicerue

NPAMbIX U NIOCKOCcmel 8 npocmpancmee”

MpeACTaBICHUE 00 OPTOTOHATBLHOM https://resh.edu.r
IIPOCKTUPOBaHUU. JOKa3bIBaTh u/subject/17/10/
TEOpEMY O NPOEKIIMU TOUYKH Ha

MPSMYIO.

Pewate crepeomerpruueckue 3agauu,

CBSI3aHHBIE C MEPIIECHIUKYISIPHOCTHIO

psIMOM U TUI0CKOCTH. PemaTe

IIPUKJIAIHBIE 3a1a4H1, CBA3aHHBIC C https://resh.edu.r
HaxO0KJIEHUEM I€OMETPUYECKUX u/subject/17/10/
BeIWYMH. Pemars crepeomerpudeckue
3a/1a4y, CBA3aHHBIC C IPUMEHEHUEM
TEOPEMBI O TPEX MEPIIECHIUKYIApax,
HaXO0XJACHUEM PACCTOSIHUIM,

nocTpoeHueM npoekuuii. CpaBHUBATH
Y aHAJIM3UPOBATH YTBEPKICHUS C
IICJIBIO BBIABJICHUS JIOTUYCCKU

https://resh.edu.r
u/subject/17/10/

KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJeHnii. AHAJIU3UPOBATH U
MOJEJIMPOBATh Ha SI3bIKE T€OMETPUHI
PCAIBbHBIC CUTYall, CBA3aHHLIC

C IEPHEHANKYJIAPHOCTHIO MPSAMOU U
IJIOCKOCTH; UCCIIEA0BATh

IIOCTPOECHHBIE MOJIEININ, B TOM YHCIIE U
C UCIIOJIb30BaHUEM allapara ajareopsl

Paznen 5. Yrasl u paccrosinus. 16 yacos. KP — 1, IIP — ner.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

63

[ToBTOpEHME: Yroa MKy NPsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIBHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

64

65

66

[ToBTOpEHME: Yroa MEXKY CKpPEIIUBAOIIUMHUCS
IPSIMBIMU B IIPOCTPAaHCTBE

FCOMeTpI/ILIGCKI/Ie MCTOAbI BEIYUCIICHUA yIJia
MCXKAY NPSAMBIMHA B MHOI'OI'PAHHUKAX

JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHANUKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIIpPHOCTH IUIOCKOCTEH;

TeOpEeMa O HpHMOﬁ NepeCceUCHUA IBYX IUIOCKOCTEM

NEPNCHAUKYIIAPHBIX TpeTLeﬁ INJIOCKOCTH

69

[IpssmoyroibpHBIN Napauienenunesn; Kyo;
WU3MEPEHMsI, CBOMCTBA MPAMOYTOJIBHOTO
napajuleenue1a

70

71

TeopeMa 0 AMaroHanyu NPSIMOYTOIBHOTO
napajuiejenumnesa u cIeCTBUE U3 Heé

CTepeOMCTpI/I‘{CCKI/IC U MPUKJIaAHBIC 3a/1a4U,

CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IMIIOCKOCTU

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napauieIbHbIe TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTPaHHHKAX

AKTyanu3upoBaTh (haKThl U METO/IbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH aHAIOIHH.
DopMynMpOBATH OIIPEACIICHUE
JBYTPaHHOI'O yIJIa.

Jloka3piBaTh CBOMCTBO PABEHCTBA BCEX
JMHEWHBIX YIJIOB JBYTPAaHHOIO yIJia.
Knaccugunuposars AByrpaHHbIE YIJIbI
B 3aBUCUMOCTH OT UX I'PaZyCHOU
Mepbl. DopmynupoBaTh OlpeneIeHue
B3aMMHO IEPIEHINKYIIAPHBIX
Iockocreil. Jloka3piBaTh TEOPEMY O
IIPU3HAKE NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEM.

DopMyIMpPOBaTh CIEICTBUE

(13 mpU3HaKa) 0 NepIEeHANKYIIPHOCTH
IIJIOCKOCTH, KOTOpast
MepIEeHIUKYIIIpHA NPSIMOH, 110
KOTOPOI1 IEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TU TIOCKOCTSIM.
Jloka3pIBaTh YTBEPKIECHUS O €r0
CBOICTBAxX; TEOPEMY U CIIEJICTBUE U3
He€ 0 AUaroHaIsAX MPsIMOYTOJIbHOTO
napajuienenunesa.

Pemats crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
HPSMBIX U IIJIOCKOCTEHN, UCIIOJIB3YS
IJIaHUMETPUYECKHE (PAKThl U METOIBI.
[IpoBOAUTH TOTMYECKN KOPPEKTHBIE
JI0Ka3aTeNIbHbBIE PACCYXKACHUS IPU
pELIEHNN T€OMETPUYECKUX 3a/1aY,

https://resh.edu.r

u/subject/17/10/
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[Tapa mapayenbHbIX MIJIOCKOCTEN Ha
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHIE MEXKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU B IPOCTHIX
CUTYaIUAX

74

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOM JI0 TIOCKOCTH

75

76

77

Brluucnenue paccTosHU MEXy
CKPEIIMBAIOIIMMHUCS IPSAMBIMHU C TIOMOIIBIO
MEPIECHINKYIISIPHOMN TIIOCKOCTH

TpéxrpaHHslii yroi, HepaBeHCTBA s
TpexrpanHbix yrioB. Teopema [Tudaropa,

TEOPEMbI KOCHHYCOB U CHUHYCOB IJIA TpéeraHHOFO

yria
DneMeHTHI chepUIecKoil reOMEeTPUH:
reo/Ie3N4YecKre JTMHUHU Ha 3eMie

78

Koumponvnas paboma "Yenvt u paccmoanus”

Pa3nea 6. Muororpannuku. 7 4acos. KP — 1. IIP — ner.

CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IUIOCKOCTEM.

AHanu3upoBaTh U MOJECIUPOBATh Ha
SI3bIKE TEOMETPUU PEAIbHbBIC
CUTYalllH, CBSI3aHHBIE C
MEePICHIUKYIISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEH.

HccnenoBaTth MOCTpOEHHBIE MOAEIH,
B TOM YHCJI€ U C UCIIOJIb30BaHHUEM
ammapara anreOpsbl.

Pemars npukinaaneie 3a1a4u,
CBSI3aHHBIE C HAXO0XKICHUEM
TeOMETPUUECKUX BEIMYUH

https://resh.edu.r

u/subject/17/10/
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CucremaTtuzanus 3HaHuid "MHOTOTpaHHUK U €TO

79 "
AJIEMEHTBI

80 ITnpamupa. Buael mupamua. [paBunbsHas
nupamMua

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunbHas npusma

82 [IpsiMo#t mapanenenunen, NpsMoyroIbHbIN
napasuienenunes, Kyo

83 Beimykieie MHOTOTpanHuku. Teopema Diinepa

PabotaTh ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUaHUs,
KOMMCHTapHH.

AHaNM3UpPOBATH PEUICHUE 3aJaUH.
Pucosarts BBIITYKJIBIE MHOT'OT'PaAaHHUKHN
C 33JJaHHBIMU CBOMCTBaMU,;
BOCCTAaHABIIMBATE OOIIINI BUI
BBINYKJIOTO MHOTOTPAaHHHUKA T10 IBYM
€ro IPOEKIIHAM.

Jloka3bIBaTh CBOMCTBA BBIMYKJIOTO
MHOTOTpaHHUKA.

Pucosarts BBIITYKJIBIC MHOTOT'PaAHHUKN
C pa3Hoi 3ilsIepoBO

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/
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84

85

Paznen 7. BekTopsl B npocTpanctBe. 12 yacoB. KP — ner, I1P — Her.

Boinykinbie MHOrorpanHuku. Teopema Jiniepa.
HpaBI/IJIBHble " NOJYIIPaBUJIbHBIC MHOT'OT'PAHHHUKHN

Koumponvnas paboma "Mnozoepannuxu”

XapaKTepUCTUKOM; UCCIIEN0BATh
BO3MO>KHOCTH IIOJy4YECHHs PE3yJIbTaTa
IIpY BADbUPOBAHNUHU JAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIBHBIX
MHOIOrpaHHUKOB. [IlmaHupoBaTh
IIOCTPOEHHUE NTPABUIIBHBIX
MHOTOT'PaHHUKOB Ha IIOBEPXHOCTSIX
JAPYrUX MPaBWIBHBIX MHOTOTPAHHUKOB

86 [TonsiTHE BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHocTs BekTOpOB 1
89 [TpaBwiio mapannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
o1 Paznoxxenue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, 1
HE JISKAIUX B OAHOH MJIOCKOCTH
92 CkansspHO€E TPOU3BENCHUE 1
03 Brruucnenue yria Mexay BEKTOpaMu B 1
POCTPaHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
97 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1

AKTyanu3upoBaTh HaKThl U METOIbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

OnepupoBaTh MOHIATHSIMHU: BEKTOpP Ha
IUIOCKOCTH U B IIPOCTPAHCTBE;
KOMILJIaHAapHbIE BEKTOPHIL. [IpuBOANTH
puMepbl PU3NIECKUX BEKTOPHBIX
BEIIMYHH.

OcBauBaTh IpaBuiia BHIOJHEHUS
JNIEUCTBUH CI0KEHUS U BLIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpAa HA
JHCIIO.

Jlokxa3bIBaTh NMpHU3HAK
KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O PA3IIOKEHUHN
JTH000T0 BEKTOpa MO TPEM JTaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpPaM

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

Pasnean 8. IloBTopenue, 06001meHue U cucreMaTusanus 3Hanuii. S yacos. KP — 1, I1P — nHer.
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98 O0001Ienne U cucTeEMaTH3alNsl 3HAHAN 1
99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 HUmoeosas konmponvHas paboma 1
101 O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1

Pemate crepeomerpruueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO MATEMaTUUYCCKUX
OTHOILIEHUH, HAXOXKIECHHE
T€OMETPUUYECKUX BEIIMYUH (JUIHH,
YTJIOB, TUIONIA/ICH, 00BEMOB).
Hcnonws30Bath Npyu peLIEHUN
CTEPEOMETPHUUYECKUX 3aJ1a4
IUTAHUMETPUICCKHIE (PAKTBI U METOJIBI.
[IpoBOANUTH JIOTHYECKH KOPPEKTHBIC
JTOKa3aTeNIbHBIC PACCYKACHHS TIPH
pElICHUN CTEPEOMETPUICCKUX U
TUTAHUMETPUICCKHX 3a]1a4.
CpaBHHMBATh U aHATM3UPOBATh
peaIbHBIC CUTYAIlMH U BBISBIISITH
BO3MOJKHOCTB €€ MOJICTTMPOBAHUS Ha
SI3BIKE TEOMETPHH.

MonennpoBaTh peanbHYI0 CUTYaIUIO
Ha SI3BIKE TEOMETPUHU U MCCIIEI0BATh
MTOCTPOECHHBIE MOJIENIU, B TOM YHCIIE U

C UCIIOJIb30BaHUEM arlnapara aireOpsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
IIPOTpaMMBbI IIPH PELICHUH 3a/a4.
ITonyyaTe nipencraBiieHHE O
TEOMETPUH KaK O pa3BUBAIOIIECHUCS
HayKe, UCCIEAYIOIIEH OKPYKAOLIUI
MHpP, CBA3aHHOU C peaibHbIMU
00BEKTaMU,

ITOMOTAOIIEN PENINTh PEATIbHBIE
JKU3HEHHBIE CUTYaLUU O POJIH
CTEPEOMETPUN B PA3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUH.
CpaBHUBaTh U aHATTU3UPOBATH
YTBEPKACHHUS C LENbIO BBIABICHUS

https://resh.edu.r
u/subject/17/10/

https://media.pros

v.ru/ege/
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JIOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKJICHUH.
HccnenoBaTh OCTPOESHHBIE MOJEIH.
Hcnonp3oBath U(POBHIE peCypCh

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




TemaTnueckoe nNJaHNpoBaHue MO yueOHOMY npeamety «['eomeTpusi»
(yray0JieHHBbI YPOBEHD)

11 KUIIACC
Ne Tema KoanuectBo | Buabl 1esiTeIbHOCTH | DJIEKTPOHHBbIE IU(POBLIE
YPOK aKajaemmuyec o0pa3oBaTe/bHbIE
an/m KHX 4aCOB pecypchl

Pazgean 1. Ananurudeckasi reomerpus. 15 yacos. KP — 1, IIP —ner.

[ToBTOpEeHUe
TEMBI
"Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

IToBTOpEHUME
TEMBbI
"CxansipHoe
IIPOU3BEICHUE
BEKTOPOB"

IToBTOpEHUME
TEMBI
"Borunicnenue
yIila MEeXIy
BEKTOpPaMH B
npocTpaHcTae”

IToBTOpEeHune
TEMBI
"VpaBHeHue
IPSIMOH,
MPOXOALLIEH
yepes ABe
TOYKH"

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

YpaBHeHue
MIJIOCKOCTH,
HOpMaJlb,

AKTyanu3upoBaTh
(aKThl B METOJIBI
TJIAHUMETPUH,
pEJIEBAHTHBIE TEME,
MPOBOJUTH
aAHAJIOTHUH.
CBOINTH JEUCTBUL C
BEKTOpaMH K
aHAJOTUYHBIM
JNEUCTBHAM C UX
KOOpJMHATaMU.
BcrmomHUTE
omnpezaeeHue
CKaJISIPHOTO
YMHOXKEHHS U €r0
CBOICTBA.
Beraucnars ¢
IIOMOIIBIO
CKaJISIPHOTO
YMHOXKEHHS JTTUHBI
BEKTOPOB, yTJIbl
MEXy HUMH,
yCTaHaBIIMBATh
MEePIECHANKYISIPHOCT
b BEKTOPOB.
BriBomutn
ypaBHEHUE
IUIOCKOCTH 1
dopmymy
pacCTOSHUS OT
TOYKH 0
IUIOCKOCTH.
Pemats 3agaum,
coueTas
KOOPAWHATHBIN U
BEKTOPHBIN METOJIBI.
IIpoBoauTs
JIOTHYSCKH

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/
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ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

10

BekropHoe
MIPOU3BEICHUE

JInmHeitnpie
HEPaBCHCTBA,
JIMHEHHOE
porpaMMupoBa
HHE

JInHeliHbIC
HEPaBCHCTBA,
JIMHEHHOE
MporpaMMHUpOBa
HHE
AHanmuTHdeckne
METO/IbI pacuéra
yriia MeXIy
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

AHanmuTH4yecKne
METOMBI pacyéra
yriia MeXIy
IUIOCKOCTSIMH B
MHOTOTpaHHUKA
X

12

dopmyna
paccTosAHUs OT
TOYKH J0
IJTOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue
paccToOSHUM OT
TOYKH J0
IJTOCKOCTH B
KyOe

14

Haxoxnenne
paccTosIHUM OT
TOYKH JIO
IUIOCKOCTH B

KOPPEKTHBIE
JIOKa3aTeJIbHbBIC
paccyxJieHUus Mpu
peleHumn
r€OMETPUUYECKHUX
3aJa4 Ha
MPUMEHEHUE
BEKTOPHOKOOPAMHAT
HOI'0O METOJa.
AHanM3upoBaTh U
MOJICTIUPOBATh Ha
SI3bIKE TEOMETPUU
pealibHbIC
CUTYaIlUH,
CBSI3aHHBIC
BEKTOpaMH U
KOOpJMHATAMHU.
HccnegoBathb
MOCTPOCHHBIE
MOJICJIM, B TOM
YHCIIC U C
HCIOJIb30BaHUEM
amnmapara ajareophbl.
Hcmons30BaTh
KOMIIBIOTEPHBIE
MIPOTpaMMBI.
3HAKOMUTHCH C
HCTOPUEN pa3BUTHUSA
MaTeMaTHKH

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/
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MpaBUILHOM
nupamuse

15

Konmponvnasn

paboma

”
'Ananumuyecka

a eeomempus”

Pa3nean 2. [loBTopenue, 06001eHue u cucremaTu3anus 3uanui. 15 vacos. KP — 1, IIP —

HET.

16

17

18

19

20

21

22

Ceuenus

MHOT'OTPaHHUKO
B: CTaHJIaPTHBIC
MHOFOFpaHHI/IKI/I

Ceuenus
MHOT'OTPaHHUKO
B: METOJI CJIEIOB

Ceuenus
MHOTOT'PAaHHUKO
B: CTaHJIapTHHIE
IUIOCKOCTH,
MepeceueHust
MPSIMBIX U
IUIOCKOCTEH

[TapamiensHble
MpsIMBIE U
IIJIOCKOCTH:
NapauIeIIbHbIC
CEYECHUS

[TapamiensHble
IpsIMBIE U
IIJIOCKOCTH:
pacuér
OTHOILUEHUH

[TapamiensHbIe
IIpsIMBIE U
IIJIOCKOCTH:
YTJIBI MEXITY
CKPELIMBAOIINM
HCS PSMBIMHU
IlepnieHquKymsp
HBIE MPSMBIE U
IJIOCKOCTH:
CTaHJapTHbIE

Ctpouthb ceyeHus.
Pemiats
CTEPEOMETPUUYECKHE
3aJa4d Ha
JI0Ka3aTeJIbCTBO
MaTeMaTHYECKHUX
OTHOIIICHUH,
HaXO0XKJICHUE
Tr€OMETPUUYECKHUX
BEITMYUH (JIJTUH,
YIJIOB, TUIOLIA/IEH,
00BEMOB).
Hcnonw3oBate npu
peIIeHrun
CTEPEOMETPUUYECKHUX
3a7a4
MJIAHUMETPUUECKUE
(aKThl 1 METOJIBI.
IIpoBoauTH
JIOTUYECKH
KOPPEKTHBIE
JIOKa3aTeJIbHEIC
paccyxJeHus Mpu
pereHnn
CTEPEOMETPUUYECKUX
3aJa4.

CpaBHuBath U
aHAIM3UPOBaTh
peaNbHBIE CUTYaIUU
U BBISBIISTD
BO3MOKHOCTb €€
MOJEIIUPOBAHUS Ha
SI3BIKE TEOMETPHH.
MopnenupoBathb
peanbHYIO
CUTYAIIUIO Ha SI3BbIKE
TEOMETPUH U
HCCICA0BATh
MTOCTPOEHHBIE
MOJICIIH, B TOM

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/
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23

napsl
MePIEHIUKYIISP
HBIX IIJIOCKOCTEH
U TIPSIMBIX,
CUMMETPUU
MHOT'OTPaHHUKO
B
[Tepnienaukymsip
HBIE TIPSIMBIC U
IUIOCKOCTH:
Teopema o Tpex
MEPIEHIUKYIISP
ax

24

[Iepnienaukymnsp
HbIE MIPSMBIE U
IIJIOCKOCTH:
BBIYMCIICHUS
JUIVH B
MHOI'OTPaHHUKA
X

25

26

27

[ToBTOpEHue:

WA (010 6:i
MHOTOYTOJIEHUK
OB, (hOpMYJIBI
JUIS TIIOIAJCH,
COOOpaxeHust
noaoous

[ToBTOpEHue:

VR () 116:D10
MHOT'OYTOJIbHUK
OB, (hOpMyJIBI
JUTS TIIOILAJCH,
COOOpaKeHUS
nooous

IToBTOpEHME:
101U
MHOT'OYTOJIbHUK
0B, (hopmyb
JUTS TUIOIIAEH,
COOOpaKEeHHS
nmoao0us

quciac nu ¢
HCIIOJIB30BaHHUEM

amrapara anreOpsl.

Hcmons3oBaTh
KOMITbIOTEpPHBIE
MporpaMMBbI TIpH
pelIeHuu 3a1a4

https://resh.edu.ru/subject/
17/11/

https://media.prosv.ru/ege/
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28

ITmommaaun
CeUCHUI
MHOT'OTPaHHUKO
B: IJIOIIAIH
IMOBEPXHOCTEM,
paspe3aHus Ha
YacTH,
COOOpaxeHUs
o 00us

29

30

Paznen 3. O6bém mHororpannunka. 17 yacos. KP — 1. I[P — ner.

[Inomanu
CEUYEHUI
MHOTOTPaHHHUKO
B: IUIOIIA/INA
MOBEPXHOCTEM,
paspe3aHus Ha
4acTu,
COOOpaKCHHS
noxoous

Konmponvnas
paboma
"[losmopeHnue:
MHO202PAHHUKU,
ceuenus
MHO202PAHHUKO8

https://media.prosv.ru/ege/

31

32

33

OO0BéM Tena.
O0BeM
MPSIMOYTOJIBHOT
0
napasuieNenumnesa
a

3agaun o0
yIBOCHUU Ky0a,
0 KBaJparype
Ky0a; o
TPUCEKIIMHU YTJIa
Crepeomerpuue
CKHE 3a]1auH,
CBSI3aHHBIE C
00BbEMOM
IPSIMOYTOJIBHOT

CB000OIHO
OTIEpUPOBATH
MOHATHAMH: 00BEM
Teaa, 00bEM
MPSIMOYTOJIBHOTO
napajuieJenumnesa.
®opMyIHpoOBaThH
OCHOBHEIC CBOMCTBA
00BEMOB.
Jloka3eIBaTh
Teopemy 00 00bEMe
MPSIMOYTOJIBHOTO
napajuenenunesaa,
CIIEICTBUS 13 HEE.
Paspesats
MHOTOTPaHHUKH,
MepeKIIaabIBaTh
YacTH.

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/
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(¢}
napaJlICICIIUIIE
a

34

35

IIpukianueie

3a/1a4y,

CBSI3aHHBIE C

BBIYHCIICHUEM

o0BEMa 1
IPSIMOYTOJIBHOT

0

napajuIeIeuIe]

a

O0BEM mpsiMoit
MPU3MBI

36

CrepeomeTpuue
CKHE 3aJ1auH,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB
MPSAMOU MPU3MBbI

37

[Ipukianueie

3aJ1a4H,

CBSI3aHHBIE C 1
00BEMOM

IIPSAMOY TIPU3MBI

38

39

Brrancaenue
00BEMOB TEJI C
IIOMOIIILIO
ONPEACIEHHOTO
WHTErpaa.
O0BéM
HaKJIOHHOM
MIPU3MBI

Brraucnenue

00BEMOB TEJI C

ITIOMOIIILIO

ONpeAeIEHHOTO 1
WHTEeTpaa.

O0BéM

ImrupaMHuabl

Pemars
CTEPEOMETPUYECKUE
3a/1ayu, CBSI3aHHBIC C
BBIUHCIICHHEM
00BEMa
MPSIMOYTOJIBHOTO
napajuleJenunenaa,
MIPU3MBIL.
CpaBHuBaTh U
aHAIM3UPOBATh
YTBEPKACHHUS C
LEJIBIO BBISBIICHUS
JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCy IeHHUI.
AHanu3zupoBaTh U
MOJICJIUPOBATh Ha
S3BIKE TEOMETPUH
peanbHbIe
CUTYyalluH,
CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienunesaa,
MIPU3MBI, TUPAMHUIBI.
Uccnenosars
MOCTPOEHHBIE
MOJEIIA, B TOM
YHUCJIE U C
HCIIOJIb30BaHUEM
anmnapara anreOpsl.
BreiBoauts
OCHOBHYIO
MHTETPAIbHYIO
bopmyny st
BBIYMCIICHUS
00BEMOB TeT.
JlokasbpIBaTh
TeopeMy 00 00bEMe
HAKJIOHHOM MPU3MBI
Ha TIpuMepe
TPEYroJIbHOU
MPU3MBI U JIJIA
MIPOU3BOJIbHOMN
MIPU3MBL.
JlokasbIBaTh
TeopeMy: 00 00béMe

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

40

41

dopmyna
00BEMa
MMUPaAMU/IBI.
OTtHomeHne
00bEMOB
MUPaMH]T C
O0IIKM YTTIOM
dopmyna
00BEMa
MUPAMH/IBI.
OrHomeHue
00BEMOB
MUPaMH]T C
OOIINM YTIIOM

42

Crepeomerpuue
CKUeE 3aJ1a4H,
CBSI3aHHBIC C
00BéMaMu
HaKJIOHHOM
MIPU3MBI

43

CrepeomeTpuue
CKHE 3a]1a4H,
CBA3aHHBIC C
o0bEMaMu
UPaMHUIBI

44

45

46

[TpuxnagHeie
3aJ1a4M 10 TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

[TpuxnagHeie
3aJla4d 10 TEMeE
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM
MTAPaAMUTBI
IIpumeHeHue
00BEMOB.
Brrancnenue

MUPAMH/IBI,
dbopmyaupoBaTh
CJICZICTBUSA U3 HEE:
00bEM yceuEHHOM
MUPAMH/IBI.
BeiBoauth hopmyiry
JUTSI BBIYHCIICHUS
00BEMOB yCEUEHHOM
MU PAMHU/TBI

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/
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PacCTOsAHUA 10
IIJTIOCKOCTH

47

Konmponvnasn
paboma "Obvém
MHO202panHuKa"

Pa3znea 4. Tesa Bpamenus. 24 yaca. KP

48

49

50

51

Huiuaapuyecka
s IOBEPXHOCTb,
oOpasyromue
HWIMHIPUYECKO
1 MOBEPXHOCTH
Hunuuaap.
[Ipsimoit
KpyroBou
UAIHH]IP.
[Tmomans
MMOBEPXHOCTHU
HUAJTUHIPA
Konunueckas
MMOBEPXHOCTb,
oOpa3yrommue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc

Ceuenue koHyca
MIJIOCKOCTBIO,
NapajuIeIbHON
TIJIOCKOCTH
OCHOBaHUS

52

Y ceu€HHbli
KOHYC.
N306paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomane
00KOBOI1
MTOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTHU
KOHYyca

—1, IIP — ner.

CBobonHO
OIIEpUPOBATH
TOHSATHUSMH:
LWINHAPUYECKas
IIOBEPXHOCTb,
uwmHap. Usydars
CIOCOOBI OJTyYEHUs
LWINHAPUYECKOM
IIOBEPXHOCTH,
LWINHApA.
N3obpaxath
LWINHAP U €ro
CeueHus
IJIOCKOCTBIO.
CBobonHO
OIIepUPOBATH
TOHSATHUSIMHU:
KOHHYECKast
MIOBEPXHOCTb,
KOHYC, YCEUEHHBIN
KOHYC. M3y4dars
CHOCOOBI MOTyYSHUS
KOHUYECKOU
MIOBEPXHOCTH,
KOHYyca.
N300pakaTh KOHYC
U €r0 CEYCHUS
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
0Cb, U IIOCKOCTHIO,
MEPIEHAUKYIISIPHON
K OCH.

BreBomnTh
bopmybl 11
BBIUHCIICHUS
OOKOBOH U MOJTHON
MTOBEPXHOCTEH TEN
BpaileHus. Pemarp
CTEepEOMETPUYECKUE
3a]1a4M, CBA3aHHBIE C
TeJaMH BpaIleHHUS,

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/
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54

55

ITmomans
OOKOBOI
MMOBEPXHOCTHU U
MOJTHOH
MMOBEPXHOCTHU
KOHYyca

CrepeomeTrpuye
CKHE 33/1a4d Ha
JI0Ka3aTeNIbCTBO
X BBIYMCIICHUC,
MMOCTPOCHUEM
CEUYEHHUI
JIMHPA,
KOHYyca

56

57

Crepeomerpuue
CKUe€ 3aJIauM Ha
JI0KA3aTeJILCTBO
M BEIYUCIICHHE,
MOCTPOEHUEM
CeUeHHI
HWIMHAPA,
KOHYyca
[TpuxnagHeie
3aJ1a4u,
CBSI3aHHBIC C
HUAITUHAPOM

58

[Tpuknagaeie
3aJ1a49M,
CBSI3aHHBIE C
LWIMHAPOM

59

60

Cdepa u map 1

IIepeceyenue

cdepsl U mapa c
IJIOCKOCTBIO.

Kacanue mapa n

cdepbl 1
IJIOCKOCTBIO.

Bunun

n300pakeHue

mapa

HAaXO0XJICHUEM
rionaau 60KoBoH U
MOJHOMN
MOBEPXHOCTH,
MOCTPOCHUEM
CEYECHUH.
Hcnons3oBarts npu
pellIeHnH 3a1a4
MJIAHUMETPUYECKHE
(haKThl B METOJIBI.
CpaBHuBaTth 1
aHAIM3UPOBATh
YTBEPKACHHUS C
LEJIBIO BBISABIICHUS
JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCy IeHHUI.
AnHanuzupoBaTh U
MOJICJIUPOBATh Ha
S3bIKE TEOMETPUH
peanbHbIe
CUTYyalluH,
CBSI3aHHBIE C
KOHYCOM H
HUATTUHIPOM.
Uccnenosars
MOCTPOEHHBIE
MOJEIIA, B TOM
YHUCJIE U C
HCIIOJIb30BaHUEM
anmapata anreopbl
AKTyanu3upoBaTh
(hakThl 1 METOIBI
TUTAHUMETPUH,
peJieBaHTHBIE TEME,
MIPOBOANTH
aHAJIOTHUH.
CBo06o1HO
OTIEpUPOBATH
MOHATHSIME: cepa 1
map, 1eHTp, paanuyc,
quameTp chepsl u
mapa.

Uccnenosars
B3aUMHOE
pacrnoioxKeHue
c(hephl 1 MIIOCKOCTH.

https://resh.edu.ru/subject/
17/11/
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61

[Tepeceuenue
cdepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepsl
IUIOCKOCTBIO.
Bungn
n3o00paxeHue
mapa

62

YpaBHeHue
cepsl.
[Tnomane chepsr
U €€ yacreu

63

64

Cummerpust
cdepsl U mapa
Crepeomerpuue
CKHE 33J1a4d Ha
JI0Ka3aTelIbCTBO
U BBIUHCIICHHE,
CBSI3aHHBIC CO
chepoit u
1apom,
MMOCTPOCHHUEM UX
CEUYCHHUI
TJIOCKOCTBIO

65

66

67

CrepeomeTpuue
CKHE 3a/1a41 Ha
JI0Ka3aTeIbCTBO
U BBIYMCIICHHUE,
CBSI3aHHbBIE CO
cdepoit u
1apoM,
MOCTPOCHHEM HX
CEYCHMIT
TUTOCKOCTBIO

[Ipuxnagaeie
3aJa4H,
CBsI3aHHBIE CO
chepoii u
mapom
IToBTOpEHME:
OKPY>KHOCTh Ha

DopMyIMpOBAThH
ornpezeneHue
KacaTeJIbHON
IIJIOCKOCTH K cepe.
JlokasbIBaTh
TEOPEMBI O CBOWCTBE
U TIpU3HAKE
KacaTeJlbHON
MJIOCKOCTH.
BreBonuthk hopmyiy
JUTSL BBIYMCIICHUS
wiomanu chepsl
qyepes painyc
cdepsl. Pemats
CTEPEOMETPUYECKUE
3aJla4d, CBSI3aHHBIC
co cepoli U mapom,
HaXO0XJICHUEM
wiomanu chepsl u
e€ Jacrei,
MIOCTPOCHUEM
ceueHuit chepsl u
mrapa.
AHanM3upoBaTh U
MOJIeJIMPOBaTh Ha
SI3BIKE TEOMETPUH
peasbHbIe
CUTYaIlUH,
CBSI3aHHBIE C IIAPOM
u cepoil.

Pemmats npocteie
3aJla4d, B KOTOPBIX
burypupyrot
KOMOWHAIIUK TEJ
BpallleHUs U
MHOTOTPaHHHUKOB.
Hcnons3oBate mpu
pEIIeHNH 3a/1a4,
CBSI3aHHBIX CO
chepoit u mapowm,
TUTAHUMETPUIECKHE
(haKkThl 1 METOJIBI.
Pemars
CTEPEOMETPUICCKUE
3aJ1auM, CBS3aHHBIE C
TeJaMH BpaICHHSI,
MOCTPOCHUEM
CEYEHUH Tel
BpaIlleHus, C

https://resh.edu.ru/subject/
17/11/

https://media.prosv.ru/ege/
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https://resh.edu.ru/subject/
17/9/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://media.prosv.ru/ege/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

68

69

70

IJIOCKOCTH,
BBIYHCJICHHS B
OKPY>KHOCTH,
CTaHJIapPTHBIC
nmoxoous

Pazauunsie
KOMOMHAIINY TeJ
BpaleHus 1
MHOT'OTPaHHUKO
B

3amauu 1o TeMe
"Tena n
MTOBEPXHOCTH
BpaieHus"
3amaum o TeMe
"Tena n
MTOBEPXHOCTH
BpaieHus"

71

Konmponvnasn
paboma "Tena u
Nno8epxXHOCU
spawerus"

KOMOMHAIIMSIMHU T
BpAILICHUS U
MHOT'OTPaHHUKOB.
[IpoBoaUTH
JIOTUYCCKH
KOpPPEKTHBIE
JIOKa3aTelIbHEIC
paccy X IaeHusi mpu
perieHnn
r€OMETPUUYECKHUX
3aJ1a4, CBSI3aHHEIX C
MEePHEHIUKYISIPHOCT
BbIO IIJIOCKOCTEH.
AHanM3upoBaTh U
MOJICTIUPOBATh Ha
SI3BIKE TEOMETPUU
pealibHbIC
CUTYaIlUH,
CBSI3aHHBIE C
MHOTOIPaHHUKAMH.
Hccnenosats
MMOCTPOEHHBIE
MOJCIH, B TOM
YHCIIE U C
HCITOJIb30BaHUEM
anmapata anreopbl

Paznea 5. [lnomaau noBepxHocTu U 00bEMbI KpyribIx Tedl. 9 yacos. KP — 1, IIP — ner.

72

73

O6BéM
HWIHHIIPA.
Teopema 06
00BEME MpsMOTo
WIAH]IPA
Brruncienue
00BEMOB Te ¢
MTOMOIIIBIO
OITPENIEIIEHHOTO
WHTETpaIa.
O06BEM KOHYCA

74

IImomann
OOKOBOI 1
TIOTHOM
MMOBEPXHOCTH
KOHYCa

75

Crepeomerpuue
CKHE 33/1a4H,
CBA3aHHBIC C

CB000OIHO
OTIEpUPOBATH
MOHATHAMH: 00BEM
Tea, IIomaab
MTOBEPXHOCTH.
PopMyIMpOBaTH
OCHOBHEIE CBOMCTBA
00BEMOB.
Jloka3pIBaTh
TEOPEMBI: 00
00BEME UITUHIPA;
00 00BEMe KoHYCa.
BreiBoauts
bopMyIsI 115t
BBIUHCIICHHS 00bEMa
YCEUEHHOI'0 KOHYCa.
HccnegoBaThb
MTOCTPOEHHBIE
MOJICIH, B TOM
YHCIIE U C
HCIIOJIb30BAHHEM
arnmapara anreOpsl.

https://resh.edu.ru/subject/

17/11/
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17/11/
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76

77

78

79

BBIYHCIICHHEM
00BEMOB
UWIMH]IPA,
KOHYyca
IIpukianueie
3a/la4yd 10 TeMe
"O6bEMBI U
IJI0LIA I
MOBEPXHOCTEH

n

TCI

O06bEM mapa u
IIaPOBOTO
CEeKTOpA.
Teopema 00
00BEMeE mapa.
[Tnomane
cdepsl.
CrepeomeTpuue
CKHE 3a]1a4H,
CBSI3aHHBIC C
BBIYUCIICHHEM
00BEMOB 11apa,
IIapOBOTO
CerMEHTA |
IIapOBOTO
CEeKTOpa

[Ipuxnagaeie
3aJ]a4H 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM T11apa
U IUIOIIAALIO0
cepsl.
CooTHomICHHS
MEXIY
IUIOIIAISIMHA
MOBEPXHOCTEN 1
00BEMaMHU
MOAOOHBIX TEI

IToxoOusbIe Tena
B IIPOCTPAHCTBE.
N3menenue

3HaTh BO3MOXXHOCTH
pelleHus 3aaa4 Ha
[IOCTPOEHUE
HUPKYJIEM U
JIMHEHUKOI, 0
KJIACCHYECKUX
HEepa3pelIuMBbIX
3a/layax.

CBobonHO
OIEepUpOBATH
MOHSTUSIMHU:
IaPOBOM CErMEHT,
IaPOBOM CJIOH,
IapOBOM CEKTOP,
OCHOBaHHE U BBICOTA
CErMEHTa,
OCHOBaHHUE U BBICOTA
IIapOBOTO CJIOS.
BriBoguts
bopmyIbI ISt
HAXO0XICHUS
00BEMOB 11aPOBOTO
CErMEeHTa, I11apOBOI0
CEKTOpa, MIIOIIAI’
cdepsl. JlokazbiBaTh
TeopeMy 00 00bEMe
mapa. Pemats
CTEePEOMETPUYECKUE
3aJlauu, CBA3aHHBIE C
00BEMOM T11apa,
I1apOBOT'O CErMEHTA,
I1apOBOTO CEKTOPA,
TIOMIA/IBIO Cpephl.
CpaBHUBaTh U
aHAIIM3UPOBATh
YTBEPKACHHUS C
[EJTbIO BBISBICHUS
JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKJICHUM.
AHanu3upoBaTh U
MOJIeJTMPOBaTh Ha
S3bIKE TE€OMETPUU
peanbHbIe
CUTYAIIHH,
CBSI3aHHBIE C
00BEMOM T1apa,
II1apOBOT'O CErMEHTA,

https://resh.edu.ru/subject/
17/11/
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o0BbéMa mpu
noxoouu.
CrepeomeTrpuye
CKHUE 3aJ]auH,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB TeN U
IIomanen
IIOBEPXHOCTEH

80

Konmponvnas
paboma
"Ilhowaou
nosepxHocmu u
00BEMBL KPY2TIbLX

men"

[IAPOBOTO CErMEHTA,
TJIOMIAIBI0 CEPHI.
CB000IHO
OTIEPUPOBATH
MTOHSTHEM:
MoI00OHEIE TeNla B
MPOCTPAHCTBE.
Beruuciaars 00bEMBI
TEeJI C IIOMOIIBIO
ONPEAETEHHOTO
HWHTEerpaa.

Pemats
CTEPEOMETPUUYCCKHE
3a/a4M, CBSI3aHHBIE C
COOTHOILIEHUSIMHU
MEXTy TUTOIIAISIMHU
MOBEPXHOCTEH U
00BEéMaMu
MOIOOHBIX TEJL.
IIpoBoauTh
JIOTHYECKH
KOPPEKTHBIE
JIOKa3aTeJIbHbIE
paccyXJIeHUS TpH
pEIICHUN
TCOMETPHUYCCKUX
3a/1a4, CBSI3aHHBIX C
BBIYHCIICHHEM
00BEMOB TelI ¢
ITOMOIILIO
ONPENENEHHOTO
WHTETpaa,

HaX 0XKJICHUEM
COOTHOIIIEHUS
MEXy TUTOIAIIMHU
ITIOBEPXHOCTEH U
00BbEMaMu
MOJOOHBIX TE.
AHanu3upoBarthb U
MOJICJTUPOBATh Ha
SI3BIKE TEOMETPUH
peasibHbIC
CUTYyaIluH,
CBSI3aHHBIE C
00BbEMaMH U
MTOBEPXHOCTSIMH TEJI,
Ha JI0Ka3aTelIbCTBO
¥ Ha HaXO0XKJCHUE




r€OMETPUUYECKHUX
BEJIMYUH

Paznen 6. IBu:xenusi. 5 yacoB. KP — 1, IIP — Her.

81

82

83

JBro>keHus
MIPOCTPAHCTBA.
OTtoOpaxeHusl.
JBrxxeHus u
PaBEHCTBO
¢uryp. O0mme
CBOICTBA
IBUKCHUU

Bunanr
IBIKECHUH:
MapajyieabHbIA
NepeHoc,
[EHTpAIIbHAS
CUMMETPHSI,
3epKajbHas
CUMMETpHUS,
MIOBOPOT BOKPYT
MpAMOit
[IpeobpazoBanu
s IO100MSL.
IIpsimas u chepa
Olinepa

84

I'eomeTpuueckun
€ 33J1auu Ha
MIPUMEHEHHE
JBUKEHUS

85

Konmponvnas
paboma
"Bexmopubl 6
npocmpancmee”

[TpumeHnsaTh nmpaBuiia
BBIIIOJTHCHUS
NEUCTBUH CIIOXKEHUSI
1 BBIYUTAHUS
BEKTOPOB,
YMHOXKEHHS BEKTOpa
Ha YUCJIO TIPU
pelieHuu 3aj1ay.
Haxonuts
KOOPJIMHATHI
BEKTOpa B JaHHOM
0asuce U CTPOUTH
BEKTOp TIO €ro
KOOPJIMHATAM.
BcnomHuTB
onpeneneHne
CKJIIPHOTO
YMHOXKEHHS U €T0
CBOMCTBA.
Breraucnars ¢
IMOMOIIILIO
CKaJIIPHOTO
YMHOKEHHUS IJTUHBI
BEKTOPOB, yTJIbI
MEXIy HUMH,
yCTaHABIIMBAThH
MepPHEHIUKYISIPHOCT
b BEKTOPOB.
AHanu3upoBartb U
MOJICIUPOBATh Ha
SA3bIKE TEOMETPUU
peanbHbIe
CUTYyalluH,
CBSI3aHHEIC C
buznuecKkuMu
BEKTOPHBIMU
BCIIMYHMHAMH.
Hcnons3oBate npu
pelIeHn! 3a/1a4,
CBSI3aHHBIX C
BEKTOpaMHU B
MIPOCTPAHCTBE,
MJIaHUMETPUYECKUE
(bhaKkTBl 1 METOJIBI.
CB00OIHO
OTIEPUPOBATH

https://resh.edu.ru/subject/
17/11/
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MOHSITHSIMHU:
OoTOOpakeHUE
MPOCTPAHCTBA HA
ce0s, ABM)KEHHE
MPOCTPAHCTBA;
LEHTpajIbHasl,
oceBas U
3epKajbHas
CUMMETpPHH,
rapasieabHbIA
MIEPEHOC; PAaBEHCTBO
u oobue puryp.
Jloka3bIBaTh
YTBEP>KJICHHS O TOM,
YTO I[EHTpaIbHasl,
oceBas U
3epKajbHas
CUMMETPHH,
napasiebHbIN
MIEPEHOC SIBIISIIOTCA
JIBUKCHUSIMHU.
BeimoaHsTh
npeoOpazoBaHus
mo1o0us.
OnepupoBaTh
TOHSTHSIME: TIPSIMAast
u cepa Diinepa.
Pemars
r€OMETPUYECKUE
3a/auu C
HCIIOJIb30BaHUEM
JIBYKEHUH.
Hcnons3oBats npu
pelieHuu 3a1a4
JIBUKEHUS
MPOCTPAHCTBA U UX
CBOMCTBA

Pa3nen 7. [loBTOpeHue, 00001IeHHE U cUcTeMaTH3anus 3HaHmii. 15 yacoB. KP — 2, TIP —

HeT.
Oo6o0maromiee Pemrats
MTOBTOPEHUE CTEPEOMETPUYECKUE
TIOHSATUN U 3ala4n Ha
METOJ0B Kypca AOKA3ATCIBCTBO https://media.prosv.ru/ege/
86 MaTeMaTHYECKUX
reomerpun 10— .
" OTHOIICHUH,
KIaccos, HaXOXKJICHHE
CHCTEMaTU3alluA reOMETPUUYECKUX
3HaHUMN: BEJIMYUH (JITUH,



https://media.prosv.ru/ege/

87

"[TapanenbHOCT
b IIPSIMBIX U
IIJIOCKOCTEN B
npoctpaHctae"

Ob6o06mraromiee
MTOBTOPEHHE
MOHSTUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
cucTeMaTu3aIus
3HAHU:
"BexTops! B
npoctpaHcTae"

88

89

Ob6o06mraromee
nosropenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10—
11 xaccos,
CUCTeMAaTH3alHs
3HAHUM:
"BexTops! B
npocrpaHcree”

O6o6maromee
MMOBTOPEHHE
MOHATUH U
METOIOB Kypca
reomeTpun 10—
11 xmaccos,
CHCTEMAaTHU3alHs
3HaHui: "O0beM
MHOIOrpaHHHUKa"

90

O6o0maromiee
MTOBTOPEHHE
MOHSITUH U
METOJ0B Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTHU3alHs
3Hanuii: "O0beM
MHOT'OrpaHHHUKa"

YIJIOB, IUIOLIAJEH,
00BEMOB).
Hcnons3oBats npu
peleHumn
CTEPEOMETPUUYECKUX
3a71a4
IJIAHUMETPUYECKHE
(bhakThl ¥ METOJIBI.
[IpoBOaUTH
JIOTUYCCKH
KOpPPEKTHBIE
JIOKa3aTelIbHEIC
paccyxJeHus IMpu
perieHnun
CTEPEOMETPUUECKUX
u
MJIAHUMETPUYECKHUX
3anauy. CpaBHUBATh
Y aHAJIU3UPOBATH
peabHBIC CUTYaIlUU
W BBISIBIISITh
BO3MOKHOCTb €€
MOJICJIUPOBAHUS Ha
SI3BIKE TEOMETPUH.
MoaenupoBars
peanbHYI0
CUTYaIMIO0 Ha S3bIKE
T€OMETPHUU U
HUCCICA0BATh
MOCTPOEHHBIE
MOJICITH, B TOM
YyCclie | C
HCIOIb30BaHUEM
anmnapara anreOpsbl.
Hcnonb3oBaTh
KOMITHIOTEPHBIC
MporpaMMsbl Mpu
pelieHuu 3a1ay.
ITony4aTs
MIPEICTABJICHHUE O
r€OMETPHUU KaK O
pa3BUBAIOIIEHCS
HayKe,
HCCIIETYIOIEH
OKPY’KaIOILHUKA MUD,
CBSI3aHHOM C
peanbHbIMU
00BEKTAMHU,
ImoMorarouiei

https://media.prosv.ru/ege/

https://media.prosv.ru/ege/
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91

O6o0maromiee
MTOBTOPCHHE
MOHATUH 1
METO/IOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTHU3alHs
3HAHUH:
"IInomanu
MMOBEPXHOCTHU U
00BEMBI
KpyrJbix Ten"

92

Oo6oOmaromee
MTOBTOPCHHE
MIOHSATHH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEMAaTH3alHs
3HAHHI:
"IInomanu
MMOBEPXHOCTHU U
00BEMBI
KpyIJIbIX TEN"

93

HUmoeosasa
KOHMPONbHAS 1
paboma

94

95

96

HUmoeosasa
KOHMPONbHAS 1
paboma

IToBTOpEHME,
00001IeHHE U
CHUCTEMATHU3aLA
3HAHHUH

IToBTOpEHME,

00001IeHHE U
CHCTEMAaTHU3alHs 1
3HAHHH

97

[ToBTOpEHME,
o0o01ieHue u

pELIUTh peajibHbIE
JKH3HCHHEBIC
CUTYalUH O POJIH
CTEpEOMETPUHU B
pa3BUTHHU
COBPEMEHHBIX
VH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/subject/

17/11/
https://resh.edu.ru/subject/

17/10/
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98

99

CUCTEMATH3ALHA
3HaHUHU

[ToBTOpEHUE,
0000111eHNE U
CHCTEMAaTHU3alHs
3HAHUI

Hcropus
pa3BUTHS
CTEpEOMETPUU
KaK HayKu U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hctopus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKU U e€
pOJb B pa3BUTHHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

102

Hcropus
pa3BUTHS
CTEPEOMETPUU
KaK HayKHu U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHUS
CTepEeOMETpUN
KaK HayKU U e€
pOJIb B pPa3BUTUHU
COBPEMEHHBIX
UHXEHEPHBIX U




KOMIThIOTEPHBIX
TEXHOJIOTUN

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
HpOBEpsIEMOro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJbTara
7 ["'eomerpus

7.1 OnepupoBaTh NOHATUAMU: TOUKA, IIPsMasi, IIIOCKOCTh

79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUA M3 HUX I[pU pElIeHUU
reoMEeTpUUECKUX 3aa4

73 OHepHpOB%Tb HNOHATUSMM: TApAIENBHOCTh W NEPHEHIUKYISIPHOCTh MPSIMBIX U
MJI0CKOCTEH

7.4 KnaccuuuupoBarh B3aMMHOE PACHOJIOXKEHHUE IPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh NOHATUSAMM: JBYI'PaHHBIH YroJl, TpaHM JABYI'PAaHHOIO yria, pedpo

7.5 NIBYT'PAHHOI'O YIUIA, JIMHEWHBIN yroJl IBYrpaHHOIrO yria, rpajyCcHas Mepa JIBYTPaHHOTO
yria

76 OnepupoBaTh NOHATUSAMU: MHOTOTPaHHHUK, BBIIYKJIBI U HEBBIMYKJIbI MHOTOIPAaHHUK,
JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPaHHUK

77 Pacrio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (MHpaMuIa, IpU3Ma, IpSMOYTOJIbHbIH
napajuiesaenumnes, Kyo)
KnaccupunupoBarb MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHUS IS KJIACCH(HKAINN

7.8 (BBIMTYKJIBIC U HEBBIMYKJIbIC MHOTOIPAHHUKH, MIPABUIbHBIC MHOTOTPAHHUKH, [TPSIMbIC U
HaKJIOHHBIE IPU3MBI, MTapauIeIIeTUIIe/Ibl)

7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB

710 OOBACHATH NPUHIUIMBI MTOCTPOEHUS] CEYEHUH MHOTOTPAHHUKOB, HCHOJIb3YsSd METO]
CJIEZIOB

711 CTpouTh CEYeHHsI MHOTOTPAaHHUKOB METOJIOM CJIE/I0B, BBIIOJIHATH (BHIHOCHBIE) IJIOCKHE
YEepTEkKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y
Pemath 3amauM Ha HAXOXJACHHWE TIE€OMETPUYECKHX BEJIMYMH MO o0pa3nam WiH
QIrOpUTMaM, TIPUMEHSAS U3BECTHBIE AHAJIUTHYECKHE METOJAbl IPU  PEUICHUH

7.12 CTaHJAapTHBIX MaTEMaTHMUECKHUX 3a/lad Ha BBIYMCIECHHUE PACCTOSHUN MEXIy ABYMS
TOYKAMH, oT TOYKH bi (o) MIPSIMOH, oT TOYKH
110 MJIOCKOCTH, MEKY CKPEIMBAIOIIMMHUCS MPSIMBIMU
Pemate 3aaud Ha HaXOXKICHHE TI€OMETPHUYECKMX BEJIUYMH MO o0pasuaM Win
QIropuT™MaM, TPUMEHSS HM3BECTHbIE aHAJIMTUYECKHE METOAbl MpH  pelIeHUn

7.13 CTaHJApPTHBIX  MAaTEMaTH4YECKMX  3aJad HA  BBIUMCIEHHME  YIJIOB  MEXAY
CKPEIIHUBAIOIIUMUCS TPSIMBIMHU, MEXAY MPSAMOM U TUIOCKOCTHIO, MEXAY IIIOCKOCTSIMU,
NIBYIpaHHBIX YTJIOB
Boraucnars 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, ITUPaMH/IA)

7.14 C mnpuMeHeHHueM (QOopMyJ, BBIYMCIATH COOTHOLIECHHS MEXAY IUIOMIAJIIMU
MOBEpPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPaHHUKOB

715 OnepupoBaTh MOHATHUSAMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTH

CUMMCTPUU, HCHTP, OCb U IINIOCKOCTH CUMMCTPHUU (I)I/II“ypBI




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/ILHOM

NpoBepPsSIeMOro
NMPOrpamMMbl CpeIHero oo01ero 06pa3oBaHus
pe3yJjbTara
W3Brekatb,  mpeoOpa3oBbIBATh W WHTEPIPETUPOBATH  WHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETpPUUECKUX (UTypax, MPEACTaBICHHYID Ha YepTexax

U PUCYHKax

[IpumensaTh reomerpuueckue (axKThl [UIsl PEHIeHHs CTEPEOMETPUUYECKHUX 3ajad,

7.17 [IPEANOJIAraloUX HECKOJIBKO IIar0B PELIEHUs, €CIU yCIOBUS IPUMEHECHMS 3aJaHbl B
SSBHOUM popMme
718 [TprMeHsTH npocTeiine NporpaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUUECKUX 3a/1au
719 [IprBOANTE MpHUMEPBHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U JKU3HHU,
[pacrio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUHU B ICKYCCTBE
[TprMeHSTh MOTydYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEabHBIE CUTYallud U
NPUMEHATh H3Y4YEHHbIE IIOHATHS B IPOLECCE IOMCKA pPELICHUs MaTeMaTH4eCKU
720 c(OpMYITMPOBAHHOW MPOOIEMBI, MOACTHPOBATh PeaJbHBIC CUTYallMd Ha SI3BIKE T€O-
METpUH, HUCCIEN0BaTh IOCTPOCHHBIE MOJENU C MCIOJIb30BAaHUEM TI'€OMETPUUYECKHX
MOHATHI M TeopeM, ammapara anreOpbl, perath MPaKTHYECKUe 3a/1a4H, CBS3aHHBIC C
HaXO0KJICHUEM IeOMETPUYECKUX BETUYUH
11 KJIACC
Kon . .
HpOBEpsIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe1bHOI
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 ["eomeTpus
OnepupoBaTb  MOHATUAMHU:  IWIMHAPUYECKAss  IMOBEPXHOCTb,  0Opa3yroliue
6.1 [UTMHAPUYECKOW TIOBEPXHOCTH, IHJIMHIP, KOHHYECKas IOBEPXHOCTh, O0pa3yrolime
KOHMUYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaleHus (LHIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KrnaccuduiupoBarh B3aUMHOE PacoioKeHHe cPephl U TUIOCKOCTH
6.5 OHepHpE)BaTBVHOHﬂTHHMHZ [IapOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA,
11apOBOI1 CJI0M, OCHOBaHHE LIAPOBOTO CJIO0S, BBICOTA IIAPOBOTO €05, IIAPOBON CEKTOP
6.6 Berauciate 00bEMBI M TUIOMAN TTIOBEPXHOCTEW TEJ BPALICHUS, TEOMETPUIECKUX TEIl C
' npUMeHeHHeM (opMyIt
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U ONMMCAHHBIA OKOJIO
cdepsl, chepa, BiMcaHHAss B MHOTOTPAHHHK HJTH TEJIO BPAIICHHUS
6.8 BbIUUCIATE COOTHOIIEHUS! MEXAY IUIOMAAIMU OBEPXHOCTEH M 00bEMaMM MOIOOHBIX|
TeI
6.9 M300pakaTh M3ydaemble (QUTYpHl OT PYKH M C TMPUMEHEHHEM IPOCTHIX UYePTEKHBIX
UHCTPYMEHTOB
6.10 BbINONMHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (Uryp:

BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TeJl BPAILCHUS




Kon

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTAaThl 0CBOCHHSI OCHOBHOI1 00pa30BaTeILHOM

NPOBePSIEMOro
NPOrpaMMbl Cpe/iHero o01ero o0pa3oBaHus
pe3yJabTara

6.11 3BneKaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBieHHYIO Ha YepTeKaxX U PUCYHKAX
[lpumeHsaTh TeoMeTpuueckue (akThl I PEIICHUS CTEPEOMETPUYCCKHX —3aad,

6.12 MPEIOIaraloIluX HECKOIBKO IIaroB PELICHHUs, €CIIM YCIOBUS NMPUMEHEHUS 3aJaHbl B
SSBHOUM popMme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINOHATE IEHCTBUS CIIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKCHUS
BEKTOpa HA YHCII0, 0OBACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJat0T

6.15 [TpuMeHSTH TPaBUIIO TApAILICIICIUITEC A IPH CII0KEHUN BEKTOPOB
OnepupoBaTh MOHATHAMH: JACKAPTOBBI KOOPAWHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYIIb

6.16 BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIWUHATHI BEKTOpA, Yrojd MEXIy BEKTOpPaMH,
CKaJIIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAaHAPHBIE BEKTOPHI

6.17 HaxoauTts CyMMy BEKTOPOB U ITPOM3BEJICHUE BEKTOPA HA YHCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM

6.18 3amaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAUHAT

6.19 Pemrate  mpocTedne TeOMETPHYECKHME 33Jadydl  Ha  [PUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJ1a
Pemmate 3amaum Ha JI0Ka3aTENbCTBO MAaTEMAaTUYECKMX OTHOIICHHH M HaXOXKJICHHE

6.20 FCOMETPUYCCKUX BEIMYMH IO O00Opa3liaM WM alrOpuTMaMm, MPUMEHSS H3BECTHBIC
METO/IBI P PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKHUX 3a/1a9

6.21 [TpuMeHSTHh MpOCTEeHIINe MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a]1au

6.22 [IpuBOANTE TpUMEpPbl MaTEMAaTUYECKMX 3aKOHOMEPHOCTEH B MpPHUPOJAE M IKU3HH,
[pacrio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHHU B ICKYCCTBE
[TpuMeHSTh MOJMyYCHHBIC 3HAHUS HA NPAKTUKE: aHAM3UPOBATh PeaibHbIC CUTYaIluU U
NPUMEHATh W3yYCHHBIE TOHATHS B TIPOIECCE IOWCKA pEIIeHUS MaTeMaTHYeCKU

6.23 copMyIMPOBaHHOW MPOOIEMBl, MOAEIUPOBATh pPEAIbHbIE CUTYallUd Ha S3bIKE T'eo-

MCTPUH, HCCICAOBATH IIOCTPOCHHBLIC MOACIIN C HCIIOJIBb30BAHUEM TI'COMCTPHUYCCKHUX
MOHATHH U TCOpECM, arrapara anre6pbl, peuiath MPAKTUYCCKUC 3a1a4U, CBA3AHHBIC C

HAXOXKIACHUEM I'COMCTPHUICCKUX BEIINYHNH

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
DOBEDSEMOLD IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOI
poBep MPOrpaMMbI CpeHero oomero oopa3oBaHusA
pe3yJbTara
7 ['eomeTpus




Kon

IIpoBepsiemble MpeMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM

NpoBepPsSIeMOro
NPOrpaMMbl CpeHero oo1ero oopa3oBaHusA
pe3yJbTarTa
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb

1.2

HpI/IMeHHTB AKCUOMBI CTEPCOMETPUHU W  CICACTBUA W3 HUX IIpU PEIICHHUU
TCOMCTPHUYCCKUX 3aaayd

7.3

OnepupoBaTh MOHATUSMHU: NapaJUICIbHOCTh W MNEPHEHAUKYISIPHOCTh MPSIMBIX U
[LJIOCKOCTEHN

7.4

KnaccupuupoBarb B3aMMHOE PAaCHOI0KEHNE MPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMH: JBYIPAaHHBIA YIOJI, TpaHW JABYIPAHHOTO yria, pedpo
NIBYT'PaHHOI'O YIJIa, JIMHEWHBIN yroJl IByrpaHHOr0 yria, rpajycHas Mepa JABYTPaHHOTO
yria

7.6

OnepupoBaTh HOHATUSMU: MHOTOI'PAHHUK, BBIIYKJIbIA U HEBBIMYKJIbIM MHOIOIPAaHHUK,
2JIEMEHTBl MHOIOTPAHHUKA, IPABUIIBHBIA MHOTOIPaHHUK

1.7

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (TTHpaMuIa, IpU3Ma, PSIMOYTOJIbHBIH
napasuienenunes, Kyo)

7.8

KnaccuduiupoBaTe MHOTOTPAHHHUKH, BBIOMpas OCHOBAaHUS [UIsl KjiaccU(DUKAIMH
(BBITTYKJIBIE W HEBBITYKJIbIC MHOTOTPAaHHUKH, ITPABHIILHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE IPU3MBI, TapaljieNIeueabl)

7.9

OHGpI/IpOBaTI) MOHATHUAMU: CCKYIAas IJIOCKOCTh, CCUCHNEC MHOI'OI'PAaHHUKOB

7.10

OOBSCHATh MPUHIHUIIBI TOCTPOCHUSI CEYCHHI MHOTOTPAHHHKOB, HCIOJB3YS METOJ
CJIEOB

7.11

CTpouTh ceYeHHSI MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) IIJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pernrate 3ala4id Ha HAXOXKIACHUC TCOMCTPHUYCCKUX BCIWYHUH 110 o6pa3uaM NI
AJIrOpUTMaM, HOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCETOAblI IIpU PCIICHUU
CTAHJAPTHBIX MATECMAaTUYCCKHUX 3aJld4 Ha BBIYHCIICHUC paCCTOHHI/Iﬁ MCKAY ABYM:
TOYKaMU, oT TOYKHU a0 HpSIMOI\/'I, OoT TOYKH]
10 TINIOCKOCTH, MCKAY CKPCINHNBAOIIUMUCA TPAMBIMUA

7.13

Pemath 3amauM Ha HAXOXJACHHWE TIE€OMETPUYECKHX BEJIMYMH MO o0pa3nam WiH
QIropuTMaM, IMPUMEHSAS H3BECTHBIC AHAIMTUYECKUE METOABI IIPU  PEIICHUH
CTaHJApPTHBIX  MAaTE€MaTU4YeCKMX  3aJad  Ha  BBIYUCICHUE  YIJIOB  MEXKIY)|
CKPELIUBAIOIIUMUCS MPSIMBIMHA, MEXIY IPAMON U IIOCKOCTBIO, MEXKAY IUIOCKOCTAMY,
IBYI'PAaHHBIX YIJIOB

7.14

BoruncnsaTe 00bEMBI U TUIOIIAIU TOBEPXHOCTEH MHOTOI'PaHHUKOB (MpU3Ma, TUPAMUJIA)
C IHpUMEHEeHHeM (OpPMYJ, BBIYMCIATH COOTHOIIEHUS MEXIy  IUIOMIAASIMU
MOBEpXHOCTEN, 00bEMaMHU MOT0OHBIX MHOTOIPAaHHUKOB

7.15

OnepupoBaTh MOHATUAMH: CHMMETPHS B NPOCTPAHCTBE, LIEHTP, OChb M IIJIOCKOCTH
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTb CUMMETPHUU (UTYPHI

7.16

3BneKars, npeoOpa3oBbBaTh W HMHTEPHPETUPOBATH  HMH(OpPMALNIO 0
[POCTPAHCTBEHHBIX T'€OMETPHUYECKUX (Urypax, MpEACTaBICHHYI0 Ha dYepTerkax
1 PUCYHKax

7.17

[IpuMeHsaTh reomeTpuueckue (axkThl [UIsl pEHIeHHs] CTePEeOMETPUUECKHUX 3ajad,
[IPEII0JIaratoIuX HECKOJIBKO I1aroB PEIICHUs, €CIM YCIOBUSA NIPUMEHEHHUS 3a/laHbl B

SBHOU (hopme




Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeIHero oo01ero 06pa3oBaHus

[IpuMeHATh NpOoCTENIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE

718 CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4
719 [IpuBOANTH TMPHUMEPHl MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJAEC W IKU3HHU,
pacrio3HaBaTh IIPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TprMeHATh MOTy4YeHHbIEC 3HaHUS Ha IPAKTUKE: aHAJIU3UPOBATh PeAIbHbIE CUTYAllUU U
NPUMEHATh W3YYEHHBIC TOHATHS B MPOLIECCE IOMCKA PEIICHHs MaTeMaTH4YeCKU
720 c(OpMyYIMPOBAHHONW MPOOJIEMBbI, MOAEIMPOBATh PEabHbIE CUTYallUH Ha SI3bIKE Ieo-
METPUH, HCCIENOBaTh IOCTPOCHHBIE MOJENU C HCIIOJIB30BaHHEM TI'€OMETPHYECKHX
NOHATUI M TeopeM, ammnapara anreOpbl, peuarb NpakKTUYECKUe 3a1a4M, CBA3aHHBIE C
HAXOKJICHUEM T'€OMETPUIECCKUX BETUMINH
11 KJIACC
Kon . .
HpOBEpsIeMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI
NPOrpaMMbl Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
6 ["'eomerpus
OnepupoBaTh  MOHATHAMHU:  IUIMHAPUYECKAss  MOBEPXHOCTb,  0Opa3yromme
6.1 [WINHAPUYECKON MOBEPXHOCTH, LWIMHJIP, KOHWYECKas MOBEPXHOCTh, OOpa3yroliue
KOHMUYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (LIWJIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KnaccugunupoBaTh B3aMMHOE paciookeHne cepsl U MIIOCKOCTH
6.5 OHepHpraTBUHOHHTHHMHZ II1ApOBOI1 CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTa,
[IapOBOIi CIIOHM, OCHOBAHKE IAPOBOTO CJIOS, BBICOTA MIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 BbIuuciaTe 00bEMBI U IJIOLIAIU TOBEPXHOCTEH TeN BPALEHUs, FTEOMETPUUECKUX TeIl C
' npuMeHeHueM popmyn
6.7 OnepupoBaTh MOHSATHSIMA: MHOTOTPAHHUK, BITMCAHHBIN B c()epy M ONMHMCAHHBIA OKOJIO
' cdepsl, chepa, BMcaHHAs B MHOTOI'PAaHHHUK UJIH TEJIO BpAIlEHUs
6.8 BEIYUCIIATE COOTHOIIEHUSI MEXIY TUIOMAISIMU TIOBEPXHOCTEH M 00bEMaMH MOTOOHBIX|
' Tl
6.9 M300pakaTh n3yyaemble (QUIYpbl OT PYKH U C MPUMEHEHHMEM IPOCTBIX UYePTEKHBIX
WHCTPYMEHTOB
6.10 BbINONMHATE (BBIHOCHBIE) TUIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (Uryp:
BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS TEIl BPAIICHUS
6.11 3BNeKaTh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATH MHPOPMAITHIO O IIPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBieHHYIO Ha YepTeKaxX U PUCYHKAxX
[IpuMeHsTh TeoMeTpuueckue (akThl I peIIeHUs] CTepPeOMETPUYECKHX 3ajad,
6.12 MPEIOIArafoIIuX HECKOIBKO IaroB PEIICHHUs, €CIIM YCIOBHS MPUMEHEHUS 3aJlaHbl B
SIBHOM (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




Ko . .
A IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI 0CBOEHHsI 0CHOBHOI 00pa30BaTeILHOI

MPOBEPHEMOTO NPOrpaMMbI CpeHero oo1ero oopa3oBaHusA
pe3yJbTara

6.14 BbINOMHATE JEWCTBUSA CIIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKECHMUS
BEKTOpa Ha YHUCJI0, 0OBACHATh, KAKUMU CBOWCTBAMH OHH 00J1aJ1at0T

6.15 [TprMeHATH TpaBUIIO NapayliesenuIe a Npy CI0KEHUN BEKTOPOB
OnepupoBaTh HOHATHAMM: JAEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb

6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHl BEKTOpPA, Yrojd MEXKIY BEKTOPaMH,
CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPbI

6.17 HaxoauTh CyMMy BEKTOPOB M IPOM3BEICHUE BEKTOPA HA YUCIIO, YIOJ MEX/1y BEKTOPAMH,
CKaJIIpHOE MPOU3BEICHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPaM

6.18 3a1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBON CHCTEME KOOPAMHAT

6.19 Pemate  mpocTeiilive reoMeTpuueckHe  3aJauyd  Ha  [IPUMEHEHHE  BEKTOPHO-

KOOPJMHATHOTO METO/1a

Pemate 3agaun Ha J0OKAa3aTeIbCTBO MAaTeMaTW4YEeCKUX OTHOLICHUH M HaXOXXICHUE
6.20 TCOMETPUYECKUX BEIMYMH IO O0Opa3laM WM alropuTMaM, NPUMEHsSI H3BECTHHIC
METO/IbI TIPU PEIICHUH CTAHJAPTHBIX MaTeMaTHYECKHUX 3aa4

[IpuMeHATh NmpOoCTEHIINE IPOrPAMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22 [IpyBOoIMTE IpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
pacIio3HaBaTh IPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.21

HpI/IMeHHTb IMMOJIYYCHHBIC 3HAHUS HA MPAKTHUKE: aHAJIIM3UPOBATH PCAJIbHBIC CUTYyalluu U
[IPUMCHATh M3YUYCHHLBIC TIIOHATHA B IPOLCCCEC IMOUCKA PCHICHUSA MATCMAaTH4YCCKU
6.23 Cq)OpMYHHpOBaHHOﬁ HpO6J'I€MBI, MOZACIIMPOBATL PCAJIbHBIC CUTYAllUHW HaA SA3BIKE T'CO-
MCTPUHU, HCCICAOBATH IIOCTPOCHHBLIC MOACIIN C HUCIIOJIBb30BAHUECM TI'C€COMCTPHUYCCKHUX
MOHSATHH U TCOpPEM, aIllapara anre6pbl, pemaTth MPAKTUYCCKUC 3a/Jja4H, CBA3AHHBIC C
HAXO0XKIACHUEM I'COMCTPHUICCKUX BEJINYHNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

7 |eomerpus

71 OcHOBHbBIE TOHATHS cTepeoMeTpuH. Touka, mpsmMas, MIOCKOCTh, MpocTpaHcTBO. [loHATHE 00
" |akcMOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX

B3anMHOe pacmoiokeHHe MPSIMBIX B MPOCTPAHCTBE: MEPECEKAIONINECs, TTapaieIbHbIE U CKpe-
nuBaromuecs npsmMele. [lapanienbHOCTh NPSIMBIX U MIJIOCKOCTEHN B TPOCTPAHCTBE: NapalljieIbHbIE
MPsIMBbIE B POCTPAHCTBE, MAPALICTLHOCTH TPEX MPSAMBIX, TAPAILICTBHOCTH MPSMON U TUIOCKOCTH.
Y TIIBI

C COHAIpPaBJIEHHBIMU CTOPOHAMH, YTOJ MEXIy MNPSIMBIMH B TIpocTpaHCTBe. llapannenpbHOCTH
MJIOCKOCTEH: TMapasuieNbHble MIOCKOCTH, CBOMCTBA MapasuleNbHbIX IIocKocTed. Ilpocreiimme
MPOCTPAHCTBEHHBIC (PUTYpHl Ha IUIOCKOCTH: TETpadap, KyO, MapajuiesienuIie]l, MOCTPOCHUE
ceueHH

7.2




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

7.3

[lepieHIUKYJIAPHOCTD MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE INPSMBIE B IPOCTPAHCTBE,
[IPSIMBIE ITApAJUICIIbHBIE U IIEPIECHIUKYISPHBIE K IIJIOCKOCTH, IIPU3HAK IEPIEHIUKYIAPHOCTH
[IPSIMOM U TNIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHANKYIISIPHOM IIJIOCKOCTHU. YTIIBI B IPOCTPAHCTBE:
YTOJ1 MEXAY IPSIMOM M IUIOCKOCTBIO, IBYIPAHHBIA YIOJ, JIMHEWHBIA yroJl JBYI'PaHHOIO YIJIA.
[leprieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHUE OT IPSIMOM 110
[UIOCKOCTH, MPOEKLHUs (UTYpbl Ha IUIOCKOCTh. llepneHIuKyIsSIpHOCTh IJIOCKOCTEH: IMpPHU3HAK
[EPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX meprneHauKysapax

7.4

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JIEMEHTbl MHOTOTPaHHHMKA, BBIYKIIBIE U HEBBIITYKJIbIE
MHOIOTPaHHMKH, Pa3BEPTKAa MHOTorpaHHuka. [Ipusma: N-yronpbHas nmpusma, rpaHd U OCHOBaHUS
PU3MBI, IpSMasi 1 HAKJIOHHAS NPU3MBbI, OOKOBAas U MOJIHAS IOBEPXHOCTH NMpHU3MbL. [lapariene-
nuIen, NpsMOYroJbHBIN Mapajliesienume] u ero cpoicrea. Ilupamuna: N-yroapHas nupamuna,
[paHd M OCHOBaHUE MUpaMHJbl, OOKOBasg M IOJIHAS MOBEPXHOCTb MUPAMHU[BI, MPaBUIIbHAS
1 yced€HHas NHUpaMuja. OJIEMEHThl NIpU3Mbl U NHUpamMuzabl. lIpaBuibHBIE MHOIOIDaHHUKH:
[OHSTHE MPABUIBHOIO MHOIOIPAaHHUKA, MpaBUibHAs IpHU3Ma U IpaBWIbHAs NMHUpaMUAa, Mpa-
BUJIbHAS TPEYroJibHas MUpaMKia U MIPaBUIbHBIN TeTpasap, KyO. [IpencTaBienue o mpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’p, 10AEKa3Ip U ukocaszipyrue CedeHus NpU3Mbl U TUPAMU/IBI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, INIOCKOCTH. DJIEMCHTBI
CUMMCTPHU B [TMPpaMUJax, MMapajlICICIIUIICaAaX, IIPABHJIbHBIX MHOTI'OT'PpaHHUKAX

7.6

Brranciienue 3J1eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomanbs GOKOBOI moO-
BEPXHOCTH M TOJIHOI MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOIIAb OCHOBAHUH, TeopeMa 0 OOKOBOM
[OBEPXHOCTU NpsiMON npu3Mbl. [lnomans 00KOBOW MOBEPXHOCTH M MOBEPXHOCTH IPABUIIBHOU
UpaMu/Ibl, TeOpeMa o Iiomaau yceuéHuoi nupamuasl. Ilonstue 06 o0béme. O6bEM MupamMusl,
[IPU3MBI

7.7

[TomoOHbIe Tema B ipocTpancTBe. COOTHOMIEHUS MEXTY TUIOMIAISIMHA TIOBEPXHOCTEH, 00BEMaMu
[MOOOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

['eomerpus

6.1

[{unmuHaapuyeckass TOBEPXHOCTh, OOpa3yrolue IUIMHAPUYECKOH TOBEPXHOCTH, OCh
[UIMHIPUYECKOl moBepxHOoCTH. L{unnHIp: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pazyroIias
1 OCh, IUIOIIAIb OOKOBOM M TIOJHOM TTOBEPXHOCTH

6.2

Konuyeckasi MOBEpXHOCTh, 00pa3yIolie KOHNUYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHU-
yeckoil moBepxHocTU. KOHyC: OCHOBaHMe U BepIliMHa, 00pa3yromiasi U 0Cb, IUIOMIA/ b OOKOBOM
U TIOTHOW TIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliye U BbICOTa, OCHOBAaHUS M OOKOBast
MOBEPXHOCTH

6.3

Cdepa u map: HEHTp, paauyc, TUaMeTp, MJIOMIaAb MOBEPXHOCTH cdephl. B3ammHoe pac-
MOJIOXKEHHE Cephl U TUIOCKOCTH, KacaTeIbHas INIOCKOCTh K cdepe, miomasb chepbl

6.4

M300paxeHue Tes BpalleHUs Ha II0CKOCTH. Pa3BépTka nummHApa 1 KOHyca

6.5

KomOuHanmu Ten BpalleHus 1 MHOTOTPAaHHUKOB. MHOTOTrpaHHUK, OMMCAHHBIN OKOJIO cdepbl,
cdepa, BMcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPaIlCHHS

6.6

[lonsitue 00 o00béme. OcHOBHBIE CBOiicTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO MapajijieNenunesa u cieacTBus u3z He€. O0bvEM munuHapa, konyca. O6bém
[1apa ¥ 1iomaiab cepol




Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

6.7

[TomoOHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMAIASIMH IOBEPXHOCTEH,
00BbEMaMU TTOTOOHBIX TEI

6.8

Ceuenus HuIMHIpPA (MapajliesIbHO U NEPIICHIUKYIISIPHO OCH ), CeUeHUs KOHYyca (MapajliesIbHOE)
OCHOBAHUIO U MIPOXO/ISIIEE Yepe3 BEPIIMHY), CEUCHUS II1apa

6.9

BekTop Ha MIOCKOCTH U B npocTpaHcTBe. CII0KEHWE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BeKTopaM. [IpaBuio
napajuienenunena. PemieHue 3agad, CBA3aHHBIX C IPUMEHEHUEM MpaBUil JEHCTBUH C
BEKTOpPaMHU

6.10

[IpssMoyrosibHas cucTeMa KOOpAUHAT B npocTpancTBe. Koopaunatel Bexkropa. [Ipocreiimme
3aJa4d B KOOpPAMHATaX. Yol MexAy BeKTopamu. CKalsIpHOE IIPOU3BENCHUE BEKTOPOB. BhI-
YUCJICHUE YIVIOB MEXKIY NPAMBIMH U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IIPH

PCLHICHUNU I'COMCTPHUUCCKUX 3adaY




INPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTAaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUSA o0pa3oBaHus

Bragenne MeTomamMu 10Ka3aTeNbCTB, JITOPUTMAMHU PEIICHHS 3a7ad;
yMeHue (opMyaHpoBaTh M OINEPUPOBATH MOHATUSMH: OIpPE/ACICHHUE,
aKCHoMa, TeopeMa, CJEJICTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEILCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; MPUMEHATh MX; YMEHHE (HOPMYyIHUPOBATH
o0paTHOE W TPOTHBOMNOJIOKHOE YTBEP)KICHUE, MPUBOIUTH HMPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHUeCKOW HWHIYKIIUU;
IPOBOANTH JJOKa3aTeIbHbBIC PACCY)KICHUS MPH PEIICHUH 33/1a4, OL[CHUBATh
1 JOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXJIEHHWH; YMEHHE OIEepPHpPOBAThH
HOHSATHUSMHU: MHOXXECTBO, IOJMHOKECTBO, OINEpAalUU HaJ MHOKECTBAMH;
YMEHHE UCIOJb30BATh TEOPETHKO-MHOKECTBEHHBIH  ammapar s
OIMCAHUS PEANbHBIX MPOLECCOB U ABJICHUI U NPU PELICHUH 33/1a4, B TOM
YHCcIIe U3 IPYTUX YYeOHBIX MPEJAMETOB; YMEHHE ONEPUPOBATH MOHATHSIMH:
rpad, CBsI3HBII rpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 331aBaTh
¥ ONHCHIBATH Tpadbl pa3IMYHBIMU CIOCO0AMH; UCTIONB30BATh rpadbl Mpu
peuIeHun 3a1a4

YMeHue onepupoBaTh MOHATHUSMU: HATYPAJIbHOE YHUCIIO, ILIEJI0€ YHCIIO,
CTEIEHb C 1IEJIBIM MT0KAa3aTeIeM, KOPEHb HATypajIbHOM CTENEHHU, CTEIIEHD C
palMoHAIBHBIM TTOKA3aTeNieM, CTENEeHb C JCHUCTBUTEIBHBIM MOKa3aTelIeM,
jgorapumM dYKcla, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YHCIIA,
OCTaTOK 1O MOJYJI0, PalMOHAIBHOE YHUCIIO, WPPALMOHAIBLHOE YHCIIO,
MHOXECTBAa HATYpPaJIbHBIX, LEIbIX, PAaUUOHAIBHBIX, JEHCTBUTEIIbHBIX
YHUCeN; YMEHHUE UCIIOIh30BaTh MMPU3HAKY JICTMMOCTH, HAMMEHBIITUI 00IITHit
JIenuTeNh W HauMEHblllee o0Iee KpaTHoe, airoput™ EBkauaa mpu
pelIeHuy 3a/1a4; 3HAKOMCTBO C Pa3UYHBIMH TO3UIIMOHHBIMH CUCTEMaMU
CUMCIICHUS; YMEHHE BHITIOIHATH BRIYMCICHIE 3HAYCHHH U TPeo0pa3oBaHUs
BBIPDAKEHHUIN CO CTENEHsIMH M Jorapudmamu, mnpeoOpazoBaHus IPoOHO-
2 palMOHANBHBIX  BBIPAXKEHMI; yMEHME  ONEpUpPOBATH  MOHATHUSIMHU:
MOCJIEIOBATEILHOCTh, apudMeThuecKas MPOTrpPeccusi, TeoMeTpuuecKas
nporpeccusi, OeCKOHEYHO YyObIBarolash TEeOMETpUUEcKas MPOrPecCus;
yMEHUE 3aJaBaTh IOCJIEIOBATEILHOCTH, B TOM 4YHCJIE C ITOMOIIBIO
PEKYPPEHTHBIX (GOPMYI; YMEHUE ONIEPUPOBATH MOHSATUSMHU: KOMILJIEKCHOE
YUCJIO, CONPsDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  49ucna, Qopma  3amucd  KOMIUIGKCHBIX — YHCelN
(reomeTpuueckasi, TPUTOHOMETpHYECKass U anreOpanyeckas), YMEThb
MPOU3BOJIUTH apUPMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIH30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
MOHATUSAMM: MaTtpuua 2X2  u  3X3, onpeneiauTeNb  MAaTpPHULBI,
TEOMETPUUECKHI CMBICIT OTIPEICTUTEISI

YMeHHe OmnepupoBaTh MOHATHUSAMU: DPALMOHAIBHBIE, HUPPALMOHAIBHBIC,
MoKa3aTelbHble, CTENEeHHbIE, JorapuMUyecKue, TPUTOHOMETPUYECKHE
YpaBHEHUsT W HEPABEHCTBA, MX CHUCTEMbl; YMEHHUE OIIEpUpPOBATh
MNOHSTUSIMHM: TOXJECTBO, TOXKJECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHHII M HEPABEHCTB, PaBHOCUJIbHOCTh
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHUE pelaTb YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IOMONIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMbl C [apaMeTpOM; MPUMEHSITh
YpaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI ISl PEIICHUS MAaTeMaTH4YECKUX
3a]a4 ¥ 3a]1a4 U3 pa3IU4HbIX 00J1acTell HAyKH U peaIbHOM JKU3HH

YMeHue onepupoBaTh MOHATHSIMU: (DYHKIUS, YETHOCTh (PYHKLUH,
NEePUOAUYHOCTh (YHKIUH, OTPAaHMYEHHOCTh (PYHKIHUHU, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKIMH, HAuOOJbIIee U HAMMEHBIIEe 3HAUYCHUS
GyHKIIMM Ha MPOMEXKYTKE, HempepbiBHAsA (DYHKIIMSA, aCUMOTOTHI rpaduka
¢yHKUIMHU, TIepBas U BTOpas MPOU3BOAHAS (PYHKLUHU, TEOMETPHUCCKUI U
buznyecKkuit CMBICI TPOU3BOJHOW, MEpPBOOOpa3Hasi, ONpeAenEHHbINA
UHTETpal, yMEHUE HAXOAWTh ACUMOTOTHI rpaduka (yHKIHUU; yYMEHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBbI, [POU3BENEHMS, UYACTHOIO U
KOMITO3UIIMHN (DYHKIMI, HAXOAWUTh YpaBHEHHE KacaTelbHOW K Tpaduky
GyHKIIMM; yMEHHWE HAXOAWTh IMPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIUA;
YMEHHUE HCIOJIb30BaTh TPOM3BOJHYIO JUISI HCCIEAOBAaHUS (PYHKIHIA,
HAaXOJUTh HaWOOJNBIINE W HAUMEHbIINE 3HAYeHUS (QYHKIHUI, CTPOUTH
rpaduKd MHOTOWIEHOB C KCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOTO
aHajau3a; MPUMEHATh MPOU3BOJHYIO JJII HAXOXKACHHUS HAWIYyYIlEro
pelieHysT B TMPUKIAJAHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMMYECKUX U
busznyecKkux 3a7a4ax; HaXOJUTh IJIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO
MHTETpasia; MPUBOAUTH IMPUMEPHI MAaTEMaTHMYECKOIO MOJEJIMPOBAHUS C
noMOIIbI0 AU epeHInanbHbIX YpaBHEHUN

YMeHue onepupoBath NOHATHAMHE: Tpaduk GyHKIMH, oOpaTHast QyHKIHS,
KOMIIO3UIUS (YHKUMH, JUHEWHas (QYHKIUS, KBajapaTudHas (QyHKIUS,
panmoHanbHas (QYHKIOWSA, CTETNEeHHas (YHKIHS, TPUTOHOMETPHYECKHE
¢byHKUIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas
u jorapudmuueckas (QyHKIUU; YMEHHE CTPOUTH TpaUKU H3YYEHHBIX
GyHKUMH,  BBINOJMHATH  HpeoOpa3oBaHus  TrpapukoB  (QyHKIMA,
UCTIONIB30BaTh TpadUKU U U3YYECHHUS MPOIECCOB U 3aBUCHUMOCTEH, TIpU
peLIeHUH 3ajlad U3 JIPYTux y4eOHBIX MpPeAMETOB M 3a/ad U3 peaslbHOM
KU3HHU;, BBIpaXaTh (OPMYJIaMH 3aBUCHMOCTH MEXAY BEIUYHHAMH,
UCIIOJIb30BaTh CBOMCTBA
U rpaduku (QYHKIWMHA JUTS pelIeHUs YpaBHEHHIA, HEPAaBEHCTB W 3ajad
C TmapameTpamy; M300pakaTh Ha KOOPIMHATHOM IMJIOCKOCTH MHOKECTBA
pELICHUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, T0JIM U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33aJjauyd U3 OOJIACTH YNPABJICHUS JUYHBIMU M CEMEHHBIMU
(¢buHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJadd, HCCIENOBATH IIOJIYYEHHOE pELICHUE U
OLIEHUBAaTh IPaBJONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJAEIMPOBATH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTUKHU; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33]1a4H, HCCIIE0BATh
IOCTPOCHHbIE ~ MOJIEIM  C MCIIOJNB30BAaHMEM  ammapara  anreopsl,
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

YMeHue onepupoBaTh MOHATHUSMH: CpelHee apupMeTHdecKoe, MeanaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HAUYCHUs, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOIO HabOpa; yMEHHUE HM3BJIEKaTb, MHTEPIPETUPOBATDH
uH(pOpMalIKIo, MPEACTABICHHYIO B TabMuIax, Ha quarpammax, rpapukax,
OTpa)KaroIllyl0 CBOMCTBA peaJIbHBIX MPOLIECCOB U SIBICHUI; IPEICTaBIST
uH(pOpMallMI0O C TOMOMIIbIO TalNUIl M JAMarpaMM; HCCIEAO0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpadudecKuX
METOJIOB M AJIEKTPOHHBIX CPEACTB; TpaduueCcKH UCCIEI0BATh COBMECTHBIE
HA0JII0JICHUS C IOMOILBIO TUarpaMM pacCceMBaHUs U JIMHEHHOW perpeccun

YMeHue onepupoBaTh IMOHITHUSAMH: CIyYalHBIM OMNBIT W CIydailHOE
COOBITHE, BEpPOATHOCTh CIY4aHOTO COOBITHSA; YMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIONB30BAHUEM TpaQHUuecKuX METOJ0B; NPUMEHATH
(GopMyJibl CIIOKEHUS U YMHOMKEHHUS BEPOATHOCTEH, (HOpMylly MOIHOU
BeposATHOCTH, Gopmyny bepHynnu, komOuHaTOpHbIe (aKThl U GOPMYIIBL;
OLICHUBATh BEPOSTHOCTH pPEAJTbHBIX COOBITHI; yMEHHE OIEepPHUpPOBATH
NOHATUSIMM: CIy4ailHasT BEIUYMHA, pACHpelle]ieHue BEpOSTHOCTEH,
MaTeMaTUYeCKOEe OXHUJAHHUE, IUCIEepPCUss U CTAHIAPTHOE OTKJIOHEHHE
CIy4ailHOM BENWYMHBI, (YHKIMH paclpeneNieHuss W  IUJIOTHOCTH
PaBHOMEPHOT0, I0KA3aTEIHOTO M HOPMAJIbHOTO paclpeieeHl; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN A pelIeHus 3a/ay;
3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIIMX YUCEN, METO/bI BEHIOOPOUHBIX
UCCIICIOBAaHMM;, yMEHHE TMPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJNBIINX YHCENl B MPUPOIHBIX W OOIIECTBEHHBIX SBICHHSIX; YMEHHE
ONEepUpPOBATh MOHATUAMU: COUYETAHHE, NMEPECTAHOBKA, YUCIO COYETAHHIA,
YUCIIO  [EpPecTaHOBOK; OumHOM  HbloTOHA; ymMeHHME  IPUMEHSATH
KOMOMHATOpHBIE (DAKThl U PACCYXKJEHUS Ul peLIeHHs 3ajJay; OLEeHUBATh
BEPOATHOCTH PEAIbHBIX COOBITUI; COCTABIIATH BEPOSATHOCTHYIO MOJIENb U
WUHTEPIPETHPOBATH NOJTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTth IMOHATHUSIMU: TOYKa, MpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEINYMHA YIJIa, INIOCKUI yroJ, IBYTPaHHBIN
yroJi, TpEXTpaHHbIN YToJl, CKPEeIMBaOLIMECs NPsMbIe, MapayieIbHOCTh U
NEPIEHUKYJIIPHOCTD NPSAMBIX U IIJIOCKOCTEH, YroJl MEX Y IPSIMBIMH, YTOJI
MEXy MPSMOI U IIIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE MEXAY IMPSIMBIMU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IMpPH PELICHUH 3a/ad H3y4yeHHbIE
(bakThl 1 TEOPEMBI TUIAHUMETPHH; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKpYXKaloIllero MHpa; CTPOUTh MaTeMaTHYECKHE MOJEIH C IOMOIIBIO
TEOMETPUUYECKUX MOHSITHM M BEJIMYMH, pELIaTh CBSI3aHHBIE C HHUMHU
MPAKTHYECKHE 33]1a4H

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL (PUTYpBl, 00BEM QUIYpHI,
MHOTOTPaHHMK, MPaBUIbHBIM MHOTOTPAaHHHUK, CEUYEHHWE MHOIOTPaHHMKA,
KyO, mapajienenunen, npusma, NupaMmuaa, ¢Gurypa M MHOBEPXHOCTb
BpallleHHs, IWIMHAP, KOHYyc, map, cdepa, miomanas chepsl, IMIOMAAb
MOBEPXHOCTU MHpPaMUbl, MPU3MbI, KOHyca, LMJIMHIpa, O00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuIeaa, MNUpaMuibl, NPU3MBblL, LHIUHIPA,
KOHyca, 1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMsS KOHyca M IWJIMHIpA,
NapauleJbHbIE OCH WM OCHOBAHMIO, CEYEHHME Ilapa, IUIOCKOCTb,




Kon

NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Kacaromasicsi cepbl, MUIUHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (UTYpBI U TOBEPXHOCTH
BpAIICHUS, UX CECUYEHUS, B TOM YUCIIE C TIOMOIIBIO AIEKTPOHHBIX CPEICTB;
yMEHHE TNPUMEHSITh CBOWCTBA T'€OMETPUYECKUX (HUTYpP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH ONpeeNeHus] U3y4aeMbIX (PUTYp, BBIIABUTATH TUIIOTE3bI O
CBOMCTBAaX M NpPU3HAKaX TeOMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh HMX; yMEHHE TMPOBOAMTH Kiaccupukaimuioo ¢Guryp mno
Pa3IMYHBIM TPU3HAKAM, BBIIONHATH HEOOXOIMMBIC OMOTHHUTEIBHBIC
OCTPOCHHS
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VYMeHue OmnepupoBaTh IMOHITHSAMHU: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH M B IPOCTPAHCTRBE,
MOBOPOT, TpeoOpazoBaHue MOA00US, TMOJOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHBIC W IMOAOOHBIC (UTYPHI, B TOM YHCIIC B IIPHUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCTIOIB30BaTh TEOMETPUUYCCKIE OTHOILICHUS MIPH
pelIeHnH 3a7a4; HAXOJUTh TeOMETPUYECKHE BEIMYMHBI (JJIMHA, IO,
IUIOINA/b, 00BEM) MPH PEIICHUU 3a7a4 U3 JPYTrUX YIeOHBIX MPEIAMETOB U
U3 PEAbHOW XW3HU; YMEHUE BBIYUCIATH T'C€OMETPUUYCCKHUE BEITHYHHBI
(MHA, YroJI, IUIOIAAb, OOBEM, ILIONIATL TOBEPXHOCTH), HUCIIOJIB3YS
U3YYCHHBIC (OPMYJIBI W METOABI, B TOM YHCJIC: IUIOMIAIh IMOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYCa, MWIMHAPA, TUomans cdepbl; 00béM Kyoa,
NPSIMOYTOJIBHOTO  TapajuIe/eIUIe/ia, MUPAMUIBI, TPHU3MbBI, TWIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB 1MOI00HBIX QUTYP
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VYmenne ONICpHUPOBATH NMOHATUAMMU: MIPAMOYTOJIbHAA CUCTEMA KOOPpAMWHAT,
BEKTOp, KOOPIHMHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHMCIIO, Pa3JIOKECHHUE BEKTOpa Mo Oasucy,
CKaJISIPHOE TPOU3BEIICHHE, BEKTOPHOE IMPOU3BEICHHUE, YIOJ MEXIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BAThH BeKTOpHI)II\/'I u KOOp}II/IHaTHLIfI METO/
JUISL pEIICHUS] TEOMETPUYCCKUX 3a/1a4 U 3a/1a4 APYTHX YUeOHBIX MPEAMETOB
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YMeHue BIOUpaTh MOAXOIALINI METO/ JUIsl pEIICHUs 3a/1a4l; TOHUMaHKe
3HaYMMOCTH MAaTeMAaTUKH B H3YYEHUHM TPHUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWW; YMEHHE pacCIlO3HABAaTh IIPOSIBJICHUE 3aKOHOB
MaTE€MaTHUKU B UCKYCCTBE, YMEHUE IIPUBOJUTH IPUMEPBI MATEMATUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAYKH

IHHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA EI'I I10O

MATEMATHKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 |Ywucna u BEIYUCIECHUS

1.1 [HarypanpHubie u nensie yncna. [IpusHaku AeTuMOoCTH HENbIX YHCel

12 Parmonanbhbeie yncna. OOBIKHOBEHHbIE U JIECSATUYHBIE JIPOOH, MPOLEHTHI,
OecKOHEYHbIE NEPUOANUECKHE IPOOH

13 ApudpmeTnueckuii KOpEHb HaTypaJIbHOM cTeneHu. JlelicTBus ¢ apudMeTndecKuMu
KOPHSIMH HAaTypaJIbHON CTENEHU

14 Crenenp c 1nensiM mokaszateneM. CTENeHp € palMOHAIbHBIM I10OKAa3aTEJIeM.
CBoJiCTBa CTENIEHU




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

CuHyc, KOCMHYC W TaHI€HC YHCIIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,

15 ApKTAHI'€HC YMCIIOBOI'O apryMEeHTa
1.6 |Jlorapudm uncna. JlecaTu4aHbIe U HATYPAIbHBIE JOTapHUPMBI
JleiicTBuTenbHbIC 4YHcla. ApudMETHYECKHEe OmNepanud C JACHCTBUTEIHHBIMU
1.7 |uucnamu. IIpuOnv>k€HHBIE BBIUMCIIEHUS, NpPaBUIA OKPYIVIEHUS, NPUKHUIKA U
OIIEHKA PE3YJIbTaTa BHIYMCICHHI
1.8 |IIpeobpazoBaHue BbIpaKCHUM
1.9 |KommiekcHble uncna
2 | YpaBHeHUS M HEpAaBEHCTBA
2.1 [Ilenbie n npoOHO-paIIMOHAIBHBIC YPABHCHUS
2.2 |WppanmonanbHble ypaBHEHHUS
2.3 |Tpuronomerpuyeckue ypaBHEHHS
2.4 |Tloka3arenpHbIe U JIOTapu(PMUYECKUE YPABHCHUS
2.5 |[ULensle u npoOHO-palMOHATBHBIE HEPABEHCTBA
2.6 |HppamnmonaibHble HEpaBEHCTBA
2.7 |Iloka3aTenbHble U JOrapu(pMHUUECKUE HEPABEHCTBRA
2.8 |TpuroHomerpuuecKkue HEPaBEHCTBA
2.9 [Cucrembl 1 COBOKYITHOCTH YpPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuma cucTeMsl TMHEHHBIX ypaBHeHHA. OnpeiennTenb MaTPUITbI
3 | DyHkumu u rpaduku
31 Oyukuus, cnocodsl 3amanus Qynkuuu. ['paduk Gynkuuu. Bzanmuo oOpartHbie
¢bynkuuu. Yérneie u Heuétnele pyHkumu. Ileproanueckue GyHKImm
OO6nacte onpeneneHuss M MHOXecTBO 3HadeHuM ¢yHkuuu. Hymu ¢yHkumu.
39 [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
Maxkcumymbl 1 MUHMUMYMbl (yHKIMU. HaunOosbliee W HauMeHblee 3HaueHHE
(YHKIIMU Ha IPOMEKYTKE
33 CreneHHass (QyHKIUS C HaTypaJlbHbIM M LeJbIM IoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs N-0i CTENEHU
3.4 |Tpuronomerpuueckue GyHKIMH, X CBOWCTBA B rpadUKn
3.5 [IlokazatenpHas u jgorapudmuyeckas QyHKIUN, UX CBOWCTBA U rpaduKu
36 Touku pa3psiBa. AcuMnToThl rpadukoB pyHkMi. CBOMCTBA PYHKIIHI, HETIPEPHIB-
HBIX Ha OTPE3Ke
3.7 [IlocnenoBaTeabHOCTH, COCOOBI 3aJaHMsI TOCIIEI0BATEIbHOCTEN
3.8 |[Apudmerndeckas u reomerprueckas nporpeccun. @opmyrna CI0KHBIX TPOIICHTOB
4 |Hayana MaTeMaTH4ecKoro aHajimusa
4.1 [IIpousBognas ¢pyHkumu. IIpou3BogHbIE 27€MEHTAPHBIX GYHKIUH
[IpumeHeHne NpPOU3BOJHOM K HCCIENOBaHUIO (YHKIUH Ha MOHOTOHHOCTH M
4.2 |3kcTtpemymbl. Haxoxnenue HanboIbIIero U HAMMEHBIIIETO 3HaYeHUsl QYHKIIUU Ha
OTpe3Ke
4.3 [IlepBoobpa3nas. MHTerpan
5 | MHoXxecTBa U JIOTHKA
5.1 [MmHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlmarpammel Diinepa — Benna
5.2 [Jloruka
6 |BeposTHOCTB M CTaTHCTHKA

6.1

OmnucarenpHas CTATUCTUKA




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6.2 |BeposTHocTh
6.3 [KomOunaTopuka
7 |I'eomerpus
7.1 |Durypsl Ha IIOCKOCTH
7.2 |IIpsimble ¥ MIIOCKOCTH B MPOCTPAHCTBE
7.3 |MHoOrorpaHHUKH
7.4 |Tena u NOBEPXHOCTH BPAIICHUSI
7.5 |KoopauHaThl 1 BEKTOPHI




