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COJEPXAHME OBYUYEHUA
10 KITIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IMEpPECEKarOIIMeECs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemumBarOMXCs
npsmeIX. [lapamienbHOCTh NIPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIE
IpsIMBbIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD MPAMON
U 1iockocTH. [lapannenbHoe W LIEHTpaJIbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OCHOBHBbIE CBONCTBa NapajjIeNbHOr0 MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajuiesbHON MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXAYy NpSAMBIMH B NPOCTpaHCTBE. [lapayienbHOCTh IUIOCKOCTEN: MapaljiebHbIE
IJIOCKOCTH, CBOMCTBA rapauieabHbIX IJIOCKOCTEM. [Ipocreimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpaj’lap, NapauleJenumnen,
IOCTPOEHUE CEUCHUN.

[lepneHaAUKyISIPHOCTh NPSIMOM M IJIOCKOCTH: NEPIEHINUKYJISIPHBIE MPSMBIE B
IPOCTPAHCTBE, MpPSMBIE IAPAJUICIbHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsSAMOu
NEPNEHNKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE MIPOEKTUPOBAHUE.
[leprieHAMKYNSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MpoeKmuss  (GuUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTE  IUIOCKOCTEW: NpHU3HAK  NEPHEHAUKYJSIPHOCTH — ABYX
IIocKocTer. TeopemMa 0 TpEX NEePIEHIUKYIApax.

VYl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOTO yIJIA.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBasi U TIOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapamenenunesn, NOpsAMOYTOJBHBIA — IMMapajuleNenuIe] W €ro  CBOMCTBA.
Kparuaiiune myTh Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yrojibHas nDUpaMHuiaa,
npaBWibHAas W yceu€HHass nupamubl. CBoiicTBa péOep U OOKOBBIX TpaHE
IpaBWIbHOW nupaMuibl. IIpaBuibHBIE MHOIOTpaHHUKH: NPaBWIbHAS NpHU3Ma U



IIpaBWIbHAs [HPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUIAa W IPABUIBHBIN
TeTpa’ip, KyO. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTal3p,
NOAEKadAp U UKOCadAP.

Bbluucnenne 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JAMAroHaIH, YIJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU TMPSIMOM MPU3ZMBI,
oAb OCHOBaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPHU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MNUPaMUBbI,
TeopeMa O IIIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CummeTpuss B NPOCTPAHCTBE. JEMEHTbl CHUMMETPHM  IPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHUMMETPUS
napajuleenunesa, CUMMETPUS IPAaBWIbHBIX IPU3M, CHUMMETpHUs IPaBUIBHOU
NIAPAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUsI ¢ BEKTOpPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBoWcTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IloHaTHEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapayenenunena. Teopema O pas3noKEeHUM BEKTOpa I0 TpPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel Bektopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOJI Mexay BekTopaMu. CKalspHOE MpPOU3BEJICHUE

BEKTOPOB.
11 KUIACC

TeJsia BpalmeHus

[TonsiTsA: 1MIMHApPUYECKAas TOBEPXHOCTb, KOHHUYECKAsl MOBEPXHOCTD,
chepruueckas TMOBEPXHOCTh, OOpa3yloIue TMOBEepXHOCTeW. Tema BpaleHUs:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxenue
chepsl M TUIOCKOCTH, KacaTelbHash IIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHusl Ha TUIocKocTh. Pa3Béprka muiuHapa u koHyca. Cummetpust chepsl u
nrapa.

O6bEéM. OcHOBHbIE CBOMCTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJIEHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM TPU3MBI, MIJIUHJPA, TUPAMHUIbl 1 KoHyca. O0BEM mapa M MIapoBOTO
CerMeHTa.

KoMmOvHanuu Ten BpallleHWs W MHOTOrpaHHHUKOB. [Ipu3ma, BrmucaHHas B
IWIMHIpP, ONHCaHHas okojo IwuHapa. Ilepeceuenne cdepst u mapa ¢
wiockocThio. Kacanune miapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalleHUsI.

[Inomanr MOBEpXHOCTU LUIMHJpA, KOHYyca, Ionanas chepbl u e€ vacteil.
[Tono6ue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romorerus. Pemienwe 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOIOTPAHHUKOB U TEJ BPAIlEHUS: CEYEHUS ITUINHIpA
(mapaJiienbHO MW MEPNEHAUKYISIPHO OCH), CEYeHHUsi KoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS Iapa, METObI TOCTPOCHUS
CEUYECHHI: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MIEpeHoca
CEeKylIeil MIOCKOCTH.

BekTopbl U KOOPAMHATHI B POCTPAHCTBE

Bekroper B mpoctpanctBe. Omnepaunu Haj —BekTopamu. BekropHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOIO YyMHOXeHUsA. IIpsiMoyrosibHas
cUCTeMa KOOpAMHAT B npocTpaHcTBe. KoopaunaTtel BekTopa. Pasnoxxenue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ay.

JIBU:KeHUs B IPOCTPAHCTBE

JBuxenuss npoctpancTBa. OTtoOpakeHus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XEHUW. BuIbl JBWXKEHUN: TMapauIebHBIM IEPEHOC,
[EHTpajdbHas CUMMETPHS, 3€pKajibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [psimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

1) rpakaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TPaXKTaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYTroe), yMEHHue
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJIECHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peUIeHUH, paccy AeHU, BOCIPUUMYHUBOCTD
K MaTEeMaTUYECKUM acClEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnMTAHME:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEcax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) TpynoBOe BOCIIUTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEW KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COLIMAJIbHO-YKOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOIHON U COLMAIIBHOMN
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpobJieM, OpUeHTAIUs
HAa TPUMEHECHHE MaTEMAaTHYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXaroUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MTOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAesITeNbHOCTH, ITAamloB €€
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

BBUSIBISITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTIpe/ieNICHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBILITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTCPUHU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CcMocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEILIEHHUs, BbIOMpaTh Hauboliee MOAXOAAIMK ¢ y4éToM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c uHpopmanueii:

BBISIBIISITH JAeUIIUTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3HPOBAaTh M HWHTEPIPETUPOBATh WH(DOPMALMIO pPA3NUYHBIX BUIOB U
dbopM IpeaCcTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPENBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX AaTh IMPOIECC W Pe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» M  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU UWIEHAMHU KOMAaH[bI, OIICHUBATH
KauyecTBO CBOET0 BKJaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyYUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMHU CTEPEOMETPUU TIPH
pElIeHNH 33714 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHUI;

e TMPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX MPH PEIICHUU
TCOMETPUUYECKHX 33]1a4;

e KJacCU(UIMPOBATH B3aMMHOE DPACIOJOKECHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpPHUPOBATh TMOHATHSAMH, CBS3aHHBIMA C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOH U
TUIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Napaieiaenunes, Kyo0);

e KjaccM(UUMUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA  JUId
KJIacCH(pUKAIIH;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

*  BBINOJHSATH napajujiebHoe, LHEHTPAIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTH, BBIMOJIHATH U300pakeHUsT QUTYp
HAa IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3UYHBIMH METOJIAMHU, BBITIOIHSITH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAJM  TOBEPXHOCTEH  MHOTOIpaHHUKOB  (TIpu3Ma,
nupamMuia), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHUMMETPHH, LEHTP, OCh U IUIOCKOCTb CUMMETPUU
durypsr;

e CBOOOJIHO OINEPUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B POCTPAHCTBE;

e  BBINOJHATH JEHCTBUS HAJl BEKTOPAMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHMYECKUMX OTHOLIEHUH H
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, INPUMEHSS WU3BECTHBIE METOJIbI
MPU PELICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TPUMEHSATh NPOCTEHIINE MPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 33]1aY;

e W3BJEKaTh, NPeoOpa3oBBIBATh M HMHTEPHPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATh TIOJIydYEHHbIE 3HAHHMS Ha TMPAKTUKE: CpaBHUBATh W
aHAJTU3UPOBATH PEabHbIE CUTYyallMd, MPUMEHSITh U3y4YCHHBIC MOHSTUS B
npolecce IMOMCKAa pEeHIeHWsT MaTeMaTH4ecKH  Cc(hopMyaupoBaHHOU
npoOeMbl, MOJAETUPOBATh peajbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKHUE 3aJayd,
CBSA3aHHBIE C HAXO0KJIEHUEM F€OMETPUYECKHUX BEITUUMH;

e WMETh MPEACTABICHUS 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJITHO OIEPUPOBATH TOHATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Teia BpaulleHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0O0BSACHSTH CIIOCOOBI MOJIYYEHUS TEJl BpaLCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIONKEHUE CPEPhI U IIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpAaIICHHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OTEPUPOBATh MOHITHSAMH, CBS3aHHBIMH C KOMOWHAITUSMHU TEJ
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BNHCAHHBIA B cdepy u
OTHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHMUS;

BBIYHCIIATh COOTHOIIICHHSI MEXIY TUIOIIAISIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TEJ BpaILlICHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, MPEJACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATD OTIEPAIMH HAJT BEKTOPAMHU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
penraTh TeOMETPUUYECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPHU PEIICHUH;
CBOOOJITHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKCHHUIA;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEN BpalleHUs MpHU
[apajyIeJIbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUM, 3EpPKAIbHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUS MIJINHIpA
(mapaJienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIIME Yepe3 BEPIINHY ), CEUCHUS 1apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHU: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKUE YTBEPKICHUS;

MPUMEHSITh TeoMeTpUYecKre (AKTHI Il PElIeHUsS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIATalOINX HECKOJbKO IIaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHCHHUS 33/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

peumars 3aJa4yd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHATh MPOrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3aaY;

IIPUMEHATh  IIOJYyYEHHbICE  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALlUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUs
MaTteMaTU4ecku  COpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBAThH
pealbHbIE CHUTYAllMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATH MOCTPOCHHBIE
MOJIEJIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HaXO0XJCHUEM F€OMETPUYECKUX BEIUYNH;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX AJTamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOW yacTu (hyHIAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE C YYETOM ITPOI'PAMMBbI BOCIIUTAHUA
10 KUIACC

Ne i/

Tema ypoka

KoaunuecTtBo
4acoB

DJIeKTpOHHbIe U (poBbIe 00pa3oBaTeIbHbIE PecypChl

OcHoBHbIE TpaBUiIa U300paKEeHUS Ha

PHUCYHKE IJIOCKOCTH, MapajIeIbHbBIX MPSMBIX

(OTpe3KOoB), cepeIuHbI OTPE3Ka

[ToHATHS cCTEpeOMETpUH: TOUKa, TIpsiMasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBWJIa U300paKeHHs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeTbHBIX TPSIMBIX
(OTpe3KOoB), cepeIuHbI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsTHs: Mepecekaronuecs MIOCKOCTH,
nepecekaronmecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

[TonsiTus: nepecekarouecs MmIOCKOCTH,
repeceKaronirecs npsimasi ¥ IOCKOCTb;
MOJIyIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHNX O0OHEKTOB

MHoOrorpaHHuKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciaenctBrg U3 HUX. CrocoObI 3aaHus
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBRE.
O0603HaYeHUS IPSIMBIX U TIIOCKOCTEH

10

N3o0pakenne ceueHuil nmupamusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N300paxkeHne nmepecedeHus MoydeHHBIX
IIJIOCKOCTEN. PackpamnmBaHne MOCTPOEHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

11

N300pakenne ceueHuil nmupamusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N300paxkeHne nmepecedeHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

12

N3o0pakenne ceueHuil mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux peopa.
N3o0paxenue nepecedeHust moayueHHbBIX
IJIOCKOCTEM. PackpanmBaHne MOCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETaMHU

13

N300pakenne ceueHuii nmupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N3o0paxenue nepecevueHust moayueHHbBIX
IJIOCKOCTEN. PackpamnmBanne MOCTPOEHHBIX
CEUeHUH pa3HbIMU LIBETAMHU

14

Meton ciie10B JUIsl IOCTPOEHUS CEUEHUI




15

Mertopa cie0B Ui HOCTPOCHUS CEUEHUI.
CaolicTBa niepece4eHni MPSIMBIX U
IJIOCKOCTEN

16

Mertoa ciie1oB I TOCTPOSHUS CEYSHUH.
CBoiicTBa niepeceueHuid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamMuae, Kyoe mo
TpéM Toukam Ha péopax. Co3mnanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
IIOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamMuie, Kyoe mo
TpéM Toukam Ha péopax. Co3mnanue
BBIHOCHBIX YepTEeXKeH U 3aMuch 11aroB
MIOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MTOCTPOCHHUS

20

[TocTpoenue ceuenuit B nmupamue, Kyoe mno
TpéM Toukam Ha pE€Opax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
ITOCTPOEHHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IIPONOPLUOHANIBHBIX 0oTpe3kax. [logobue
TPEYrOJAbHUKOB

https://resh.edu.ru/subject/lesson/4677/start/19037/

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdyeTsl B ceUeHHIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH




23

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpeluBaroIuecs NpsMBbIe.
[Ipu3Haky CKpemUBaIOIMUXCA PSAMBIX.
[TapasuienbHbIE IPSIMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/272668/

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI NapajuieIbHON
JAHHOU NPAMOM, IPOXOAALIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIEXKALIEH HAa JaHHOU
npsMoi. JlemMma o nepece4eHumn
MapaJJIEIbHBIX IPSAMBIX TUIOCKOCTHIO

26

[TapannensHOCTh TpeX NpsIMBIX. Teopema o
TpEX mapasuieIbHbIX NpsMbIX. Teopema o
CKPEUIUBAIOIINXCS MPSAMBIX

27

[TapamnensHoe poekTupoBanre. OCHOBHBIC
CBOWCTBA MMapauUICIHHOTO MPOCKTUPOBAHHSL.
N3o0paxenue pa3Hbix Guryp B
napasuieIbHOM MPOSKITUH

28

LenTpanbHas npoekuus. Yrou ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYroxa MCXKOY
MPSIMBIMU

29

3ajaun Ha JOKA3aTeabCTBO U UCCIIEA0BaHHE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsaTus: mapaieabHOCTh NPSMON U
IUIOCKOCTH B mpocTpancTse. [Tpusnak
napajyieIbHOCTH MPSAMON U IJIOCKOCTH.
CaoiicTBa napamieabHOCTU IPSIMOU U

https://resh.edu.ru/subject/lesson/6065/start/125651/




IIJIOCKOCTH

31

I'eomeTprueckue 3a/1auy Ha BHIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajieIbHOCTBIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASINIETO Yepes3
JAHHYIO MIPSMYIO Ha 4epTEkKe U
MapayIeaIbHOro Ipyrou npsimoil. Pacuér
OTHOILIEHU I

33

[TapannensHas npoeKus, MIPUMEHEHUE IS
MIOCTPOCHHUS CEYeHU KyOa U
napaenenunena. CBoicTBa
napajuiesienuIe/1a ¥ Ipu3Mbl

34

[TapannensHele miockocty. [pusHaku
NapajIeIbHOCTHU JIBYX INIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

Teopema 0 napauieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASAIIEN
yepes TOUKY, HE MPUHAIICKALLYIO TaHHON
MJOCKOCTH U CIICJICTBUS U3 HEE

36

CBoiicTBa napajiesbHbIX IUIOCKOCTEN: O
MAPAJIETBHOCTH MPSAMBIX [IEPECEUCHUS ITPU
MEPECEUCHUH JBYX NapajlIeIbHBIX
IJIOCKOCTEN TpEeTher

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEKYy MapajuieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH MIPSIMOIL C
JBYMSI MapajIeTbHBIMU TUIOCKOCTSIMU




IToBTropenue: Teopema [lugaropa Ha

38
IIOCKOCTH
19 [ToBTOpEHME: TPUTOHOMETPUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajiesenuena
A1 Brruncnenue IMH OTpe3KOB B KyOe u
MPSAMOYTOJIbHOM TNIapajuiesIenUIe e
HeprieH Ky IAPHOCTS NPAMOH i HHOCKUOCTH' https://resh.edu.ru/subject/lesson/4724/start/20411/
42 HpusHaKk MepreH Ky TAPHOCTH MPAMOF H https://resh.edu.ru/subject/lesson/4757/start/20566/
TIOCKOCTH
Hepreranicy IpHOCTE IPAMOIt H HHOCK\,OCTH' https://resh.edu.ru/subject/lesson/4724/start/20411/
43 TpH3HAK NCPIICHANKYIAPHOCTH IPAMOH M https://resh.edu.ru/subject/lesson/4757/start/20566/
IIJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
44 €IMHCTBEHHOCTH MPAMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH
45 [li1ockoCTH M EPIIEHIUKYIJISIPHBIE UM
MpsSIMbIE B MHOTOTPAHHHUKAX
46 [InockoCcTH M NepreHIUKYJIIIPHbIE UM
MPSIMbIE B MHOTOI'PAHHHUKAX
47 Hepnerkynap u HakioKKas. Hoctpoerne https://resh.edu.ru/subject/lesson/6127/start/221519/
MEePIECHANKYJISPA U3 TOUYKHU Ha MPSAMYIO
48 Hepnenzuiynap u narionas. Hoctpoerne https://resh.edu.ru/subject/lesson/6127/start/221519/
MEPIICHANKYISAPA U3 TOUYKHU Ha MIPSAMYIO
49 Teopema o Tpéx nmepneHAUKYIsApax (mpsmas

u oOpaTHas)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50
u oOpaTHast)

51 Yron Mexay CKpelnBarOIUMUCS IPSIMbIMHU

5 [Touck neprneHaANKyISIpHBIX MPSAMBIX C
MTOMOLUIBIO NEPIIEHIUKYJISIPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyda, MpU3MBL,

54 MPaBUWILHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINU
IlocTpoenue ceuennii kyda, IpU3MBlL,

55 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTy. [Inmockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHIuKyISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 [IpaBuibHBIE MHOTOTpaHHHUKU. Pacyér
PaccTOSHUN OT TOYKU JI0 IIIOCKOCTH

59 [IpaBuibHBIE MHOTOIpaHHUKU. Pacyér
PaccTOsHUM OT TOYKH JI0 IJIOCKOCTH
CriocoObl OIyCTUTh NEPIEHANKYIIAPBIL:

60 CUMMETpPHUS, CABUT TOUKHU IO NapaJljIeIbHON
IpsAMON

61 CnBur 1o HenmapaJIeIbHOU MPSIMOH,
W3MEHEHUE PACCTOSHUI

6 KonTponbHas padora "B3aumHoe

pacmoIOKEHUE MPSIMBIX U INIOCKOCTEHN B




npocrpaHcTae”

63

[ToBTOpEHME: Yyroa MeKIy MpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJbHUKE, TEOpeMa
KOCHUHYCOB

64

[ToBTOpEHME: YyTOI MEKTY
CKpELIMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMCTpI/I‘ICCKHC MCTOABbI BEIYUCIICHUSA yIJia
MCXKAY NPpAMBIMA B MHOT'OI'PaAaHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTI'O yria

67

[Tepnenaukynspubie maockoctr. CBOMCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIOCKOCTEN

https://resh.edu.ru/subject/lesson/4748/start/

68

[Ipu3Hak nepneHaAuKyJISIPHOCTH IJIOCKOCTEH;
TeopeMa O IPSMOM MepeceueHns IByX
IIJIOCKOCTEMN MEPIEHINKYJIIIPHBIX TPEThEN
IJIOCKOCTH

69

[IpsiMoyTOIBbHBIN Mapasuienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesienuneaa

70

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOTO
napajiieacnuieaa u CJICACTBUC U3 Hee

71

CrepeomeTpudecKue U IPHUKIAHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOIOKEHUEM
MPSIMBIX U MJIOCKOCTH

72

[ToBTOpEeHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuieJbHbIe TUIOCKOCTH B CTaHIAPTHBIX




MHOT'OrpaHHHUKax

[Tapa mapannenbHbIX IIOCKOCTENW HA
CKPEIMBAIOIIUXCS MPSMBIX, PACCTOSIHHE

73 MEXy CKPEINBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrostHre OT TOUKH 10 MJIOCKOCTH,
paccTosHUE OT NPSIMOM A0 IUNIOCKOCTH
Bpluncnenue paccTosHUN MEXIY

75 CKPEIIMBAIOIIMMUCS NPSIMBIMHU C IIOMOIIBIO
MEPIEeHIUKYISIPHOM MJI0CKOCTH
TpEXrpaHHbIll yroji, HEpaBeHCTBA IS

76 TPEXTpaHHEIX yriios. Teopema [nparopa, https://resh.edu.ru/subject/lesson/6063/start/21120/
TEOpPEMBbI KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHThl cepuuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHUU Ha 3emiie

78 Kontponbnas padota "Yribl u pacctosaus"

79 CHCTeMaTmau”H A sHannit "MHOrOrpaHHHK i https://resh.edu.ru/subject/lesson/6018/start/221550/
€r0 3JIEMEHTBI

80 Hupawna. Buer mapamin. pasuibras https://resh.edu.ru/subject/lesson/5866/start/221576/
nupamMuia

81 Hpu3ma. HpsMas H HAKIOKKAs IPHMBL. https://resh.edu.ru/subject/lesson/5443/start/21270/
[IpaBunbHas npusma

22 [IpssmMolt napaenenunen, NpsMoyroiabHbIN
napasuienenunes1, Kyo

23 Brinykibeie MHOTOrpaHHuKd. Teopema
Ditnepa

84 Brinykiibie MHOrorpanHuku. Teopema https://resh.edu.ru/subject/lesson/4023/start/149352/




Olinepa. [IpaBuibHBIE U OTYNIPAaBUIIbHBIE
MHOTOTpaHHUKU
85 Kontposbnas padota "MHoOrorpanHHuku" 1
86 HomsTHe BEKTOPA HA MIOCKOCTH H B 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 IIpaBuino mapasuenenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
91 PasnoxeHue BekTopa 1o 6a3HC}: TPEX 1
BEKTOPOB, HE JIEXKAIIHUX B OJHON IIJIOCKOCTH
92 CxkanspHoe Npou3BeCHUE 1 https://resh.edu.ru/subject/lesson/5723/start/
93 Boruncnenue yria Mex;1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiime 3aga4u ¢ BEKTOPaMHU 1
95 [Ipocreiiune 3a1a4u ¢ BEKTOpamMu 1
96 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreitmme 3aga4n ¢ BEKTOpaMH 1
98 O06o01ieHne 1 cucTeMaTu3aus 3HaHUK 1
99 O06o01eHne 1 cucTeMaTu3anus 3HaHUI 1
100 HToroBas KOHTpOJIbHAs paboTa 1
101 HroroBas koHTpoabHas paboTa 1
102 O06o001ieHne U cucTeMaTu3alus 3HaHUK 1
OBILEE KOJIMYECTBO YACOB 110 [IPOTPAMME | 102




11 KUIACC

DJiIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE

Nen/m | Tema ypoka KoimuectBo
pecypcsbl
4acoB
[ToBTOpenue Temsl "KoopauHaTel BEKTOpa .
1 p P " p 1 https://resh.edu.ru/subject/lesson/5724/start/21892/
Ha TUIOCKOCTH U B IPOCTPAHCTBE
[ToBTOpenue tems! "CkanspHoe .
2 " 1 https://resh.edu.ru/subject/lesson/5723/start/
IIPOU3BEJIEHUE BEKTOPOB
3 [ToBTOpenue Temsl "Bprunciienue yria |
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue Tembl "YpaBHeHHE MPSIMOH, |
IPOXOJIIeH yepes JBe TOUKu"
5 YpaBHEHHE MJIOCKOCTH, HOPMAJb, 1
ABHEHUE INIOCKOCTH B OTpe3Kax
y
6 YpaBHEHHE IIIOCKOCTH, HOPMAaJb, |
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
7 BekTtopHoe npousBeneHue 1
? JIuHeliHbie HEPAaBEHCTBRA, IMHEWHOE 1
IporpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEUHOE |
IpOrpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXIy MPSMBIMUA B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/bl pacyéTa yria 1
MEXIY MJIOCKOCTSIMUA B MHOT'OTpaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH J10 1




IIJIOCKOCTHU B KOOPpAWHATAX

HaxoxaeHne paccTosiTHUNA OT TOUKHU 10

13
TJIOCKOCTH B KyOe
14 Haxoxxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B MPABWJIBHOW MTUPaAMUIE
15 KonTtponbHast pabora "AHanurudeckas
reoMerpust”
16 (CetieHHA MHOTOTPAHHHKOB: CTAHAAPTHEIC https://resh.edu.ru/subject/lesson/4912/start/
MHOTOTPAaHHUKH
17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB https://resh.edu.ru/subject/lesson/4912/start/
CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIC
18 TTOCKOCTH, MIEPECEUCHUS MPSAMBIX U https://resh.edu.ru/subject/lesson/4912/start/
IJIOCKOCTEM
19 [TapatenbHbIE TPSIMBIE U TITIOCKOCTH:
napasuiesibHbIE CEYEHUS
20 [TapamienbHble NPSIMbIEC U MIJIOCKOCTH:
pacu€T OTHOLIEHUI
)1 [TapannenbHble TpsIMbIE U IIJIOCKOCTH: YTJIbI
MEXIY CKPELIMBAIOIIMMUCS MPSIMbIMU
[leprieHnuKysIpHBIC IPSMBIE U TUIOCKOCTH:
” CTaHJIAPTHBIC MAPbI EPIECHIUKYISPHBIX
MJIOCKOCTEHN M PSIMBIX, CAMMETPUH
MHOT'OTPaHHUKOB
3 [lepnienquKysIpHBIC MIPSMBIE U TNIOCKOCTH:
TeopeMa O TpeX MepHeHANKYIIIpax
24 [lepnieHquKyAsIpHBIE MPSMBIE U TJIOCKOCTH:
BBIYHCIICHUS] ITTUH B MHOTOTPaHHUKAX
25 [ToBTOpEHME: TIIOIIAIM MHOTOYTOJILHUKOB,




(dhopMyIIBI 1715 TUIOIAAEH, COOOpasKeHUs
nojoous

26

[ToBTOpEHME: IIOMAAX MHOTOYTOJIbHUKOB,
(hopMyIIBI 17151 TUTOIAICH, COOOpaKEeHHUs
o100us

27

[ToBTOpEHUE: TIOIIATN MHOTOYTOJIBHUKOB,
hopmyITbl 1715 TUIOMAAEH, COOOpaKEeHUS
rnmoxoous

28

[Tnomaan cedeHuii MHOTOTPaHHUKOB:
TUTOIIA/TA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOJ00Us

29

[Mnomaau cedeHnit MEHOTOrpaHHUKOB:
IJIOIIAN TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHHUsI TOA00MS

30

KoHnTtponbHas padorta "IloBTopenue:
MHOTOTPaHHMKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOIBHOTO
napaJiesenuesa

https://resh.edu.ru/subject/lesson/4904/start/280336/

32

3anmaun 00 yaABOCHUH Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKLIUHU yTiia

33

CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIEHOTO
napasuiejenuneia

34

[Ipuknagabie 3a1a91, CBSI3aHHBIE C
BBIYHMCIICHHEM 00BhEMA IPSIMOYTOJILHOTO
napasuieNenumneia

35

OO6BbEM IPSIMOI TPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/




CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIE C

36 BBIUHCIIEHUEM 00BEMOB IPSAMOM MPU3MBI

37 [Tpuxnagueie 3a1a4u, CBA3aHHbIE C 00bEMOM
NPSIMOU PU3MBI
Brruncnenue 005EMOB T C TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HaKJIOHHOUW MPU3MBbI
Brrancnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. O0bpém
UpPaMUIbI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMUJ ¢ OOIITUM YTIIOM

A1 ®dopmyna o0bEMa nupamuasl. OTHOIICHUE
00bEMOB IMUPaAMU/T C OOITUM yTIIOM

47 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIC C
00BbEMaMU HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIE C
00BEMaMU TUPaAMUIBL
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE C 00HLEMOM HAKIIOHHOH
IPU3MBI

45 [Mpuknanueie 3apa4un mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMUIbI

46 [Tpumenenue o0bEMOB. Boruncienne
paccTosIHUSA 10 TIOCKOCTH

47 KonTtponbsHas padora "O0bEM
MHOTOTpaHHUKA"

48 Hunuaapudeckast HOBEPXHOCT,




o0pa3yronue HUIHHIPUIECKON
[IOBEPXHOCTHU

Hunmunaap. [Ipsamoit KpyroBoi HWIHHAP.

49 https://resh.edu.ru/subject/lesson/6300/start/22490/
[Tmomrank MOBEPXHOCTH MUIUHIPA

50 KOHquCKaf[ NIOBEPXHOCTE, 00pasyompe https://resh.edu.ru/subject/lesson/4903/start/22646/
KOHMYECKOM IoBepXHOCTH. KoHyC

51 Ceuerne KOH}jca THTOCKOCTRIO, https://resh.edu.ru/subject/lesson/4903/start/22646/
napajuieIbHOM MIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M300pakeHre KOHYCOB
U YCEUEHHBIX KOHYCOB

53 Tlnouaz, G0KOBOI NOBEPXHOCTH H NOHOH https://resh.edu.ru/subject/lesson/5629/start/23082/
MOBEPXHOCTH KOHYyCa

54 [lnomaz, GoxoBoit nOBEPXHOCTH H NOHOH https://resh.edu.ru/subject/lesson/5629/start/23082/
MOBEPXHOCTU KOHYyCa
CrepeomeTpudecKue 3a1a4i Ha

55 JTI0OKa3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa
CrepeomeTpuueckue 3a1a4i Ha

56 JIOKa3aTeIBCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CEUEHUH ITMINH/IpA, KOHyca

57 [Ipukiaguelie 3aa4u, CBI3aHHbBIE C
HATUHAPOM

53 [Ipuknagnelie 3a1a4u, CBI3aHHbBIC C
UIHHIPOM

59 Cdepa u map https://resh.edu.ru/subject/lesson/4034/start/22791/
[Tepeceuenue cdeps! u mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctso. Bug u

n300pakeHue mapa




61

[epeceyenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctsro. Bun u
n300paxkeHue 1mapa

62

Ypasuenue chepsol. [Inomans chepsl u eé
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTpHUYECKHUE 3a/1a41 Ha
J0Ka3aTCjIbCTBO U BBIYHUCICHUEC, CBA3aHHBIC
co chepoii u mapom, TOCTPOCHUEM UX
CEUYEHHI TIOCKOCTHIO

65

CrepeoMeTpHUECKUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIUYUCIICHHE, CBI3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHM MIIOCKOCTHIO

66

[Tpuxnanueie 3a1a4n, CBA3aHHbBIE CO chepoi
U I11apOM

67

[ToBTOpEHUE: OKPYKHOCTH HA IIIOCKOCTH,
BBIUHCJICHHS B OKPY>KHOCTH, CTaHIaPTHBIC
nmoaoous

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOI'OI'PaHHUKOB

https://resh.edu.ru/subject/lesson/4911/start/23300/

69

3anauu o teme "Tena v MOBEPXHOCTH
BpanieHus"

70

3agaum o Teme ""Tena u TOBEpXHOCTH
BpaieHus"

71

KonTponshas padbora "Tena u noBepxHocTu
BpanieHus"

72

O06wém nnnunapa. Teopema 00 00bEMeE




MPSMOTrO HUIMHIpA

73

Boruncnenue 06bEMOB Tl ¢ TOMOUIBIO
onpeaenénHoro uurerpaita. O6bpEM KoHyca

https://resh.edu.ru/subject/lesson/4046/start/23207/

74

[Tnomaay 60KOBOM M MOTHOM MOBEPXHOCTH
KOHYycCa

75

CTepeOMeTpI/I‘IeCKI/IC 3aJa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB HUINHApA, KOHYCa

76

[Tpuknagaeie 3aaaun o Teme "OOBEMBI 1
IJIOIIAAM TTOBEpXHOCTEH Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00béme mapa. [lnomans cdepsl.
CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYHCIIEHHNEM 00BEMOB I1apa, II1apoBOro
CETMEHTA U IIapOBOTO CEKTOpa

https://resh.edu.ru/subject/lesson/4910/start/23238/

78

[Mpuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miomaasio cepbl. COOTHOIICHUST MEXKITY
IUIOIIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
IIOAOOHBIX TEN

79

[TomoOHbIE TENa B IPOCTPAHCTBE.
N3menenne o0wEMa mpu 1o 100uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MOBEPXHOCTEH

80

KonTponsnas padora "[1nomanu
MOBEPXHOCTH U OOBEMBI KPYTIIBIX Te"

81

JIBrokeHust mpoctpaHcTBa. OTOOpakeHusl.
JIBrokeHus ¥ paBeHCTBO ¢uryp. OOmume

https://resh.edu.ru/subject/lesson/6297/start/




CBOMCTBA JIBM)KEHUI

82

Buapl niBukeHuil: napauielbHbIN NEPEHOC,
LEHTpaIbHasi CUMMETPHS, 3epKallbHas
CUMMETpPUS, TOBOPOT BOKPYT MPSAMOit

https://resh.edu.ru/subject/lesson/6297/start/

&3

[Ipeo6pazoBanus mogoous. [Ipsmas u cdhepa
Ditnepa

84

['eomeTpuueckue 3axaun Ha IPUMEHEHUE
IBIKCHUS

85

KoHnTtponbhas padota "BekTopsl B
npocTpaHcTBe"

86

O6o61maromiee nopropenue 11 nousituii u
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucremaTusanus 3Hanuil: "[lapamienbHOCTh
MPSMBIX U TJIOCKOCTEHW B TPOCTPAHCTBE"

87

Ob6o6maromee nosropenue 11 moHATHH 1
MeToJ10B Kypca reomeTpun 10-11 knaccos,
cuUcTeMarTu3alus 3HaHuii: "BeKkTopsl B
npocTpaHcTBe"

88

Ob6o6maromee nosropenue 11 nmoHaTuit u
MeTOoJ10B Kypca reometpun 10-11 kiaccos,
cUcTeMaTu3anus 3HaHuii: "BeKkTopsl B
npocTtpaHcTse"

89

Ob6o06maromee nopropenue 11 moHATuit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cuctemarusanus 3HaHuil: "O0beM
MHOTOrpaHHHKA"

90

Ob6o06muaromiee noropenue 11 noHaTuit u
MeTO10B Kypca reometpun 10-11 kiaccos,




cucreMarusarnus 3Hagui: "O0beM
MHOTOTpaHHHKA"

O6o0maromee moBropeHue 11 moHaTuii u
MeTo0B Kypca reomerpun 10—11 kmaccos,

o1 cucremaTu3zanus 3Hanuil: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"
O6o06maromee moBTopenue 11 moHsaTuii u

9 MEeTOJI0B Kypca reometrpur 10—11 knaccos,
cucreMaTu3anus 3Hanuil: "Ilnomanu
HOBEPXHOCTU U 00BEMBI KPYTJIbIX TENI"

93 Wrorosas koHTposibHas paboTa

94 Hrorosast KOHTpoOJbHASA paboTa

95 [ToBTOpeHme, 0600IICHUE 1
cucTeMaTH3alys 3HaHUH
Wcropus pa3BuTHS CTEPEOMETPUM KaK

96 HayKH U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BuTHS CTEpEOMETPUH KaK

97 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX

HWHKCHCPHBIX U KOMIILIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
98 HAaYKU U €€ poJIb B Pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHM

Hcropust pa3BUTHS CTEPEOMETPUN KaK
99 HayKH U €€ PoJib B pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUN

100 Wcropus pa3BuTHS CTEpEOMETPUH KaK

HAyKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX




HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
101 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
102 HayKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon >
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/ibHOI MPOrpPaMMbl CpeIHEro 001ero 06pa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, MPsIMas, MIIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NPU PEIICHUU
' reOMETPUYECKHUX 33124
73 OnepupoBaTh MOHATHAMH: MapaJIeIbHOCTh U MEPHEHANKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccudumupoBarh B3auMHOE pacCIlONIOKEHHUE MPSIMBIX M TIIOCKOCTEH B
’ IPOCTPAHCTBE
OrniepupoBaTh MOHSTHSIMHU: JIBYTPAHHBINA YroJyi, TPaHH JIBYTPAHHOTO YIJIa,
7.5 pebpo ABYTpaHHOTO yria, JUHEWHBIH Yroy JBYTPAHHOIO yTiia, TpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIIBINA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTpaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamujaa, IMpU3Ma,
’ PSIMOYTOJIbHBIN Mapaienenumnen, Kyo0)
KnaccudunupoBars ~ MHOTOTpaHHUKH,  BBIOMpasl ~ OCHOBAaHUS IS
7.8 KJIaCCU(UKAUHU (BBIMYKIbIC W HEBBITYKJIBIE MHOTOTPAHHHUKH, IPABUIHHBIC
MHOTOTPAaHHUKH, TIPSIMbIE ¥ HAKJIOHHBIE TTPU3MBI, MTapaJIjIeJICTTUIIC I )
7.9 OnepupoBaTh NOHATHIMU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIIBI IOCTPOEHUSI CEYEHUI MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIE0B
CTpouTh CEYEHHUS MHOTOIPAHHMKOB METOJOM  CJIEJOB, BBIMOJHATD
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemates 3amaun Ha HaXOXKJIEHHUE TE€OMETPUUYECKUX BEJIMYMH MO oOpasuam
WIM aIropuTMaMm, OPUMEHS M3BECTHBIE AHAJTUTUYECKHE METOIbl MpU
7.12 pelIeHUN  CTaHJAPTHBIX MaTEMaTUYECKUX 3a/Jad Ha  BBIYUCIICHUE
pacCTOSTHUNA MEXAYy ABYMSI TOYKAMH, OT TOYKH JO TPSMOH, OT TOUYKHIIO
TJIOCKOCTH, MKy CKPEIIMBAIOIUMUCS MPSIMBIMU
Pematps 3amaun Ha HaXOXKJIEHHUE TE€OMETPUUYECKUX BEJIMYMH MO OOpasiam
713 WIM aIropuTMaM, OPUMEHSsS M3BECTHHIE AHAJUTUYECKHE METOIbl MpHU

pELIEHNN CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJad Ha BBIYMCICHHUE YTIIOB
MEXIY CKPEIIMBAIOIUMUCA MNPAMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMH, ABYTPAHHBIX YIJIOB

Beruuciaars 00bEMBI U iomaigun HOBCpXHOCTCﬁ MHOT'OT'PaHHUKOB (HpI/ISMa,

7.14 nUpaMua) ¢ MpUMEHEHHEM (QOpPMYJ, BBIYHCIATH COOTHOIICHHS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPbI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHOOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpeACTaBICHHYI0 Ha
YepTekKax U PUCYHKaX
[IpumensaTs reomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUCCKUX
7.17 3a/1a4, MPEANONAralIuX HECKOIbKO IIAaroB pELIEHUs, €CJIU YCIOBHS
MIPUMCHCHUS 33JIaHbI B SIBHOU (hopMe
718 [IpuMmeHsTh TpoOCTeilline MpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMbI IPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoaNTE TpUMEpPHI MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TPHUPOAE H
' ’KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh MONMYyYEHHBbIE 3HAHUS HA MPAKTHKE: aHATU3UPOBATH pealbHBIC
CUTyalluu U MPUMEHITh U3yUCHHBIC MOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHYecKu CPOpMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peabHbIE
7.20 CHTyalldW Ha S3bIKE TEOMETPHH, HCCIEAO0BATH MOCTPOEHHBIE MOJIEIIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapaTa aareOpsl,
pemiate  MpakTUYEeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHHUEM
TEOMETPHUECKUX BEIUYUH
11 KVIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH: LUJIMHAPUYECKas MOBEPXHOCTb, OOpas3yrolne
6.1 UWIMHAPUYECKOW TMOBEPXHOCTH, UWIMHAP, KOHHMYECKash IOBEPXHOCTb,
o0pasyrolre KOHMYECKOW OBEPXHOCTH, KOHYC, chepruueckasi HOBEPXHOCTh
6.2 Pacmo3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacniofiokeHHe chephl U TIIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAPOBOW CJIOM, OCHOBAHHME IIAPOBOrO CJOS, BHICOTA IIAPOBOrO
CJ10s1, IIAPOBOU CEKTOP
6.6 Boruncnare 00BbEMBI M IJIOHMIAAM TOBEPXHOCTEH Ten  BpallcHHS,




TEOMETPHYECKHX TEJl C MPUMEHEHHEM (opMyIT

6.7

OnepupoBaTb NOHATHSAMM: MHOTOTPaHHMK, BIMCaHHBIH B cdepy U
ONMCaHHBIN 0KOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOIPAHHHUK WJIM TEJO
BpaLICHUS

6.8

BBIYHCIATE COOTHOMICHHUS MEXTY IUIOMAISIMH MTOBEPXHOCTEH M 00bEMaMuU
IMOJOOHBIX TET

6.9

N300paxarh u3zydaemble (QUIypbl OT PyKM M C IPUMEHEHUEM IPOCTHIX
4epTEKHBIX THCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXHM W3 PHUCYHKOB HPOCTHIX
00BEMHBIX (uryp: BHJI CBepxy, COOKY, CHHU3Y; CTPOMTH CEUYCHHS Tl
BpaLICHUS

6.11

W3Bnekatb, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX

6.12

[IpumensiTh reoMeTpudeckue (QakThl JUIsl pPEUIeHHs] CTEPEOMETPHUUYECKHX
3aJa4, MPEIIOJaralollnX HECKOJBKO IIaroB pEIIECHUs, €CIU YCIOBUSA
IpUMEHEHHUs 3aJjaHbl B ABHOH popme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATS  AEWCTBUS  CIIOKEHHS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHOXKCHHUSI BEKTOpa Ha 4YHUCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
o0JazaroT

6.15

[TpumeHsTh MpaBUIIO Napasuieenuea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHIATUSAMM: JEKAapTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI
MEXIY BEKTOPaMH, CKaJISIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI

6.17

HaXO,[[I/ITB CyYMMY BCKTOPOB W HNPOU3IBCIACHHUC BCKTOpAa Ha YHUCIIO, YTOJI
MCKIAY BCKTOpPAaMH, CKaJIAPHOC MPOU3ZBCACHHUC, pACKIIaJbIBATHL BCKTOP IIO
ABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

38.,HaBaTL IJIOCKOCTh YPAaBHCHHEM B HCKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCfIHIHG TCOMECTPHUYCCKUC 3aJaud Ha NPHUMCHCHUC BCKTOPHO-
KOOpAUMHATHOTO METOJa

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKHX OTHOIIICHUU U
HaXOXKACHUC TCOMCTPUUYCCKUX BCIIMYUH I10 06pa3uaM W aJIropuTtMam,
IMPUMCHSA HN3BCCTHBIC METOABI npu peicHUN CTaHAAPTHBIX
MaTCMaTHYCCKUX 3a1a4

6.21

[IpumeHnsaTs mpocTeiiline NporpaMMHBIE CpPEeICTBA U AIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKHUX 33124

6.22

[IpuBoANTE NpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B MPHUPOAE H
YKU3HH, PACIIO3HABATh MPOSABIECHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHSITb IOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3HUPOBATH PCAJIbHBIC




CUTyallMM ¥ NPUMEHSITh U3YUYCHHBIEC MOHATUS B MPOLIECCE NOUCKA PEIICHUS
MaTeMaTU4ecKu C(HOpPMYJIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEATHHBIC
CUTyallUM Ha A3bIKE T'€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOZECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapaTa aareOpsl,
pelmarb  MPAaKTUYECKUE  3aJauM,  CBA3AHHBIE C  HAxXO0XKICHUEM
F€OMETPUUYECKUX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

7.1

OcHoBHble MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHEe 06 aKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacnoioxkeHne NpsMbIX B IPOCTPAHCTBE: NEPECEKAOIIMECS, apaJUICIbHbIC
N CKpCHIMBAIOIIMECA  IMPSAMBIC. HapaJIJIGJII)HOCTI) MIpsAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIeIbHBIE NPSIMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
MMpAMBIX, MNApaJlJICIbHOCTDH HpHMOﬁ A IUIOCKOCTH. YTIBIC COHaAITpaBJICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy HpsIMbIMU B IpocTpaHcTBe. [lapamnenbHOCTh IUIOCKOCTEN:
napajuieJbHble IUIOCKOCTH, CBOMCTBAa NapajUieNbHBIX IUIocKocTel. [Ipocreitmme
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TEeTpadap, KyO, mapauieNnenunen,
MIOCTPOEHUE CEUCHUI

7.3

[lepnieHAUKYNSIPHOCTh MPSAMOM U IUIOCKOCTH: MEpPHEHAMKYJSpHbIE NpsSIMblE B
MIPOCTPAHCTBE, MPSIMbIE MapajlieibHble U MEePIEeHANKYISIPHbIE K MJIOCKOCTH, MPU3HAK
NEPIECHIUKYISIPHOCTU MPSMOI U MIOCKOCTH, TeOpeMa O MPSIMOW MepreHANKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEXY NPSIMOW U MJIOCKOCTHIO, IBYTPaHHBIN
YIoJ, JUHEHHBIN yroa IByrpaHHoro yria. [leprneHaukyasip U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 TIOCKOCTH, MPOEKLus (pUrypsl Ha
IJIOCKOCTh. [lepreHIuKyIsapHOCTh IIIOCKOCTEN: MPU3HAK MEPIEHIUKYISAPHOCTH IBYX
miockocreil. Teopema 0 TpEX nepneHIuKyIsIpax

7.4

IloHATHE MHOTOrpaHHMKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHHUKA, BBIIMYKIbIE U
HEBBIMYKJIbIE MHOTIOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrospHas
npu3Ma, TPaHU W OCHOBAHMS IMPHU3MBI, NpsMas ¥ HAKIOHHAs MpPU3MbI, OOKOBas W
IIOJIHAsI TOBEPXHOCTh Npu3Msbl. [lapamutenenumen, NpsMOyTOIbHBIN NapajuieIenunes] 1
ero cpoucrBa. [Impammua: n-yrosbHas NUPaMHuAd, T'PAHWM M OCHOBAaHWE IMHUPaMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMUJbI, NMpPaBUJIbHAS U YCEUEHHAs] MUpaMUA.
OnemMeHTsl Npu3Mbl M nupaMmuibl. [IpaBuiIbBHBIE MHOTOTpaHHUKH: IIOHATHE
IIPAaBWJIBHOTO MHOTIOIPAaHHMKA, IIpaBWIbHAs IpU3Ma M MpaBWiIbHAs NHpPaMUAA,
npaBUibHAs TpEyrojibHas MUpaMHia U MPaBUIbHBINA TeTpasp, kKyO. IlpeacraBinenue o
NPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocadapyrue CeueHus
IPU3MBI U TUPAMHUJIBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOH, MIIOCKOCTH.
DOneMeHThl  CUMMETPUU B NHpaMuAax, Mapajielenunenax, paBHIbHBIX
MHOTOTpaHHHKaX

7.6

Bolunciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. Ilnomane
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0LIa/1b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH NPsSMOM Mpu3Mbl. [110111aas 00K0BOM MOBEPXHOCTH U
IIOBEPXHOCTU MPABWIBHOW MUPAMMIBI, T€OpPEMa O IUIOMIAJN YCEYEHHOM MHUPAMUJBI.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH,
o0BéMaMu TTI0OT00OHBIX TET

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KaAHUS

I'eomerpus

6.1

[{umHapuydeckas MOBEPXHOCTh, 00Pa3yIOUIHe MUINHAPHUECKOW MOBEPXHOCTH, OCh
WINHAPUYECKOM mnoBepXHOCTH. LlmnmHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BepUINHA
KOHUYeckol moBepxHocTH. KoHyc: OocCHOBaHME W BepIIMHA, OOpasyiomias U OCh,
wionaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasyromme u
BbICOTA, OCHOBAHUA U 60KOB8.$I TIOBCPXHOCTDH

6.3

Cdepa u map: meHTp, paguyc, IMaMeTp, IJIonaapr NOBepXHOCTH cdeprl. BanmHoe
pacroyio)keHue chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIONaah

chepsl

6.4

N3o0pakenue Ten BpamieHus: Ha I0CKoCcTH. Pa3BépTka nummHapa 1 KoHyca

6.5

KOM6I/IH8.I_[I/II/I TCJI BpalllcHU U MHOT'OI'PaHHUKOB. MHOFOFpaHHI/IK, OITMCaHHBIM OKOJIO
C(bCpBI, cq)epa, BIIMCAHHAsA B MHOT'OT'PaHHUK, UJIX TCJIO BPpAalICHUA

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiesienunena u cieacTBus u3 He€. O0bEM NMIMHIpA, KOHYyCA.
O0bBEM m1apa u Tiomaabk chepsl

6.7

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEXAY IJIOLIAAsIMU TOBEPXHOCTEH,
o0BbEMamMH MOAOOHBIX TEJ

6.8

Ceuenuss mwinHApa (MapajuleIbHO W NEPIEHIUKYJISIPHO OCH), CEUCHHMsS KOHYca
(mapanienbHOE OCHOBAHUIO U MPOXOASIILEE YepPE3 BEPILNHY ), CEUEHHUS LIapa

6.9

Bexktop Ha miuockoctd M B npocTpaHCTBE. CII0OKEHHE W BBIYUTAHUE BEKTOPOB.
YMHOEHHE BEKTOpa Ha 4ucio. PasioxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napamnenenunena. Pemenune 3anad, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsmoyronpHasg cucTeMa KOOpPJAMHAT B TMpocTpaHCTBE. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amauyu B KOOpAMHATAaX. YTol Mexay BekTopamu. CkanspHoe
MPOM3BE/ICHNE BEKTOPOB. BbIUMCIEHHE YIIIOB MEXAYy NPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PELICHUH TEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaAM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOIH 00pa30oBaTeJbHOI MPOrpaMMBbl CpeJHero o01ero
TpeOoBaHusl o0pa3oBaHusi

Bnanenne MeTomamMm OKa3aTENbCTB, AITOPUTMAMU pEIICHHS 3a/1ad;
yMeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICTICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIUPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKLUY;
IIPOBOANTH JOKa3aTeIbHbIE PACCYXKICHHS MPH PEIICHNH 337134, OLICHUBATh
1 JOTMYECKYI0  IPaBWIBHOCTh  PACCYXIEHHUH; yMEHHME OIepHpOBATH
MOHATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, OIEPAIlMM HAaJ MHOXXECTBAMH;
YMEHUE UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — uis
OIIMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M IIPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 33]1aBaTh
U OINHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHIATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C MENbIM MoKa3aTeleM, KOPeHb HAaTypalbHOUM CTENEHH, CTEIEeHb C
palliOHAJIBHBIM II0Ka3aTeCJICM, CTCIICHb C HCﬁCTBHTGJ’IBHBIM IIOKa3aTeJIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK I0 MOJIYJIIO, PAalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YUCCJI; YMCHHUEC HUCII0Jb30BaTh NPU3HAKU JCIIMMOCTH, HauMEHbIITNN 06HII/II71
JenuTeNh W HauMeHblee oOmiee KpaTHOe, anroputMm EBkiauaa mpu
peICHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMH CUCTECMaMU
CUMCTICHUS; YMEHUE BHITIOTHATH BBIUYMCIICHUE 3HAYEHUI 1 peoOpa3oBaHus
BBIpQXXCHUI CO CTENEHsSMU W Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMOHANBHBIX ~ BBIPAKEHUI; yMEHUE  ONEPUPOBATh  MOHSATHIMU:

IOCICO0BAaTCIIbHOCTD, apI/I(bMCTI/I‘IGCKaSI mnmporpeccusda, reoMETpUICCKasd




nporpeccus, OECKOHEYHO YyObIBalolas TIE€OMETPUYECKas MpPOrPeccHs;
yYMEHUE 3a/1aBaTh I1OCJIE€OBAaTEIbHOCTH, B TOM YHCJIE€ C IIOMOIIbIO
PEKYpPpPEHTHBIX (OpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIO0, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hclia, ¢opmMa  3amucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M aireOpauyeckas); yMeTh
MIPOU3BOJUTh APUPMETHUUECKUE JIEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIB30BAaHUS KOMITJIEKCHBIX YHUCEN; ONEepHpOBAThH
HNOHATHSIMM:  MaTpuua 2X2  um  3X3, omnpenenuTenb  MaTpPULBL,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATHSAMU: palUOHAIbHBIE, UPPALUOHAIbHBIC,
MOKa3aTeJbHbIC, CTENEHHBIE, JOrapU(PMHUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUsI M HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE ONEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHKe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMAa YPAaBHEHHWH M HEPABEHCTB, PaBHOCWJIBHOCTH
YpaBHEHHUI, HEPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHSAThH
YPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MaTeMAaTHYECKUX

3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U pealbHOM KU3HH

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, 4YETHOCTh (DYHKIMH,
MEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIee 3HAUYEHUS
(GyHKIMU Ha TPOMEXKYTKE, HemnpepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBasi U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUUYECKUN U
¢u3nyeckuif CMBICI TPOU3BOAHOM, MEpPBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaj; YMEHHE HaxOJUTh aCUMNOTOTHl rpaduka (yHKIHH; yMEHHE
BBIUMUCIISATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEJIEHHUS, YAaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMY; YMEHUE HaXOJWUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHUE HCIIONb30BaTh MPOU3BOIHYIO JUIl HCCIEAOBaHUA (DYHKIMIA,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIME 3HAUeHUS (QYHKIUN; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIM3a; OPUMEHATH MPOU3BOAHYIO JJIS HAXOXKACHHUS HAWIy4dIlIEero
pelleHrs B MPHUKJIAAHBIX, B TOM YHUCJIE COLIMAJIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIMIBIO




HHTCrpaia, NpUuBOAWUTL HNPUMEPbBI MATEMATUUYCCKOIO MOACIMPOBAHUA C

noMouipio AuddepeHrnanbHbIX YpaBHEHHMA

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHAs QyHKIINS,
KOMMO3uLusl (PyHKIUH, NuHEHHAas (QYHKIMSA, KBaapaTudHas (QYHKIHA,
pauMoHanbpHast (QYHKLUUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckas (QyHKIMH; YMEHUE CTPOUTh TIpapUKd H3YUYCHHBIX
¢GbyHKUMHA,  BBINOJHATH  mpeoOpasoBanust  rpadukoB  (GyHKUUH,
UCIOJIb30BaTh TpaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCIOJIb30BaTh CBOWCTBA U TpaduKu (YHKUMH JUIS pEelIeHHUs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C M[apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOH

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaudl pPa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJOTH, 3aa4d U3 OOJNACTH yMpaBICHUs JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTAaBJIATH BBIPAXKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMbI MO YCJIOBUIO 3aJlayd, HUCCJIENIOBATh MOJYyYEHHOE pEUIeHUuE u
OIICHUBATh TMPABAONOJAO0HOCTh PE3YIHTATOB, YMEHUE MOJCIUPOBATH
peaNbHbIE CHUTYyalldd Ha SI3bIKE MaTEMaTHKH; COCTABISTH BBIPAKCHHS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCHOJIb30BAaHUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIepCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTb, WHTEPIPETHUPOBATH
nH(pOpMaIIMIO, MPEACTABICHHYIO B TaOMUIaX, Ha Auarpammax, rpadukax,
OTPaXKAOIIYI0 CBOWCTBA peaibHbIX IMPOLECCOB U SBJIEHUI; MPEICTaBIATh
uH(pOpMAILIMI0O € TOMOIIBI0 TabmUIl W JAMarpaMM; HCCIEeI0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C TMPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpaduecKu UCCIeq0BaTh COBMECTHBIC

Ha0JII0/IEHUS C IOMOILBIO JUarpaMM pacCceuBaHuUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4ailHOE

C06BITI/IC, BCPOATHOCTD CJ'Iy‘IEIfIHOFO CO6BITI/IH; YMCHHUC  BbIYUCIIATDH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(GOpMyINBI CHOXEHUS W YMHOXXEHHUS BEpPOSTHOCTEH, (OpMyly TMOJHOMN
BEpOSATHOCTH, Gopmyiny bepHymin, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTU peajbHBIX COOBITHIL; yMEHHE OIEepPHUPOBATh
NOHATUSAMM: CllydaiiHas BEJIMYMHA, pPAaCIpPEIENICHUE BEpPOSTHOCTEH,
MaTE€MaTUYeCKOE OXKHMJIaHWe, IUCHEPCUs M CTAHJAPTHOE OTKIOHEHUE
CllydalHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss MW  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTEeIbHOTO U HOPMAJIBLHOTO PACHIPEEICHUIN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PacIpeleleHUi Ul peleHus 3aady;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
HCCIEOBAaHUN; YyMEHHE IIPUBOJUTH IIPUMEPBl IPOSBICHHUS 3aKOHA
0OJIBIIUX YHUCENl B TMPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
ONEPUPOBATh MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHMM,
YHUCIIO  TEepecTaHoBOK; OuHOM  HplOTOHA; yMmMeHHE  NpPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCYKIACHHS ISl PELICHUs 3a]a4; OICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIl; COCTABIATH BEPOSTHOCTHYIO MOJEb U

MHTEPIPETUPOBATH ITOIYUYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEIMYMHA YIJIa, IJIOCKUI yroJi, IByTpaHHbIN
yroJl, TPEXTPaHHBIM YIroj, CKpPELUBAIOLIUECS NPSMbIE, apauieIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, yroyil MeXIy MNpsSMbIMH,
yroJl MeXay TNpsSAMONM M IJIOCKOCTBIO, Yrojl MEXIy IIOCKOCTSAMH,
paccTosiHie OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAy MPSMBIMH,
paccTossHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh IPU PELICHUH
3a/a4 U3yuyeHHbIe (AKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJIETIM C TOMOUIbI0 TE€OMETPUYECKUX MOHSITHA W BEJIUYUH, pellaTh

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHHC MHOI'OIpaHHHUKA,
Ky0, mMapaiienenuresl, Mpu3Ma, OUpaMuna, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONIaab
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoba,
IpsAMOYITOJIBHOTO IMMapalyiCICIMIICaa, HIHUpaMUAbI, IIPU3MBI, LUWJIWHOpPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs KOHyCa U IIWIIMHIpA,

nmapaiiCJibHbIE OCH HWJIW OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromascs cgepbl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAILEHUsI, UX CEUYCHHsI, B TOM YHUCIIE C IIOMOUIBbIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPECTICHHS N3y4aeMbIX (DUTYP, BBIABUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WU
ONpoBepraTh MWX; YMEHHE MPOBOIUTH KiacCHU(PUKAIUIO QUryp 10
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJUMBIC JIOMOJHUTEIbHBIC

MTOCTPOCHUS
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YMeHue OonepupoBaTh IMOHSTUSIMH: JBJKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbId MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOpOT, mpeobpa3zoBaHue MoaoOus, NOM00HBIE (UTYPBI;, YMEHUE
pacrio3HaBaTh paBHbIC W MOJOOHBIE (UIYpbl, B TOM YHCJIE B HPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh T€OMETPHYCCKHE OTHOLICHUS MTPH
pelIeHny 3aja4; HAXOAWTh T'€OMETPHYECKHE BEIHYHMHBI (IJIMHA, YTOII,
Iomaas, 00bEM) MPH PELICHUH 33]a4d U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHE BBIYHCISATH TI'C€OMETPHUYCCKUE BEIUYUHEI
(mHa, yroy, mIomanb, O0BEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyJBI ¥ METOJIbI, B TOM YHCJE: IUIONIAJb MMOBEPXHOCTH
UpaMHIBL, TPU3MBL, KOHYCA, IMJIMHApA, Iuiomans chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO  TapaJulelieluiieia, MUPaMUIbl, HPU3MBI, LHIHHADA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMmenue OIICpHUPOBATH NOHATUAMU: NPAMOYTOJIbHAA CHCTCMaAa KOOPAWHAT,
BCKTOP, KOOPAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUEC, YIOJI MCKIY
BCKTOpPpAMH; YMCHUC HUCIIOJIB30BATH BeKTopHBIfI n KOOpI[I/IHaTHIJﬁ METOJ

IJId pCIICHUA TCOMCTPHUYCCKUX 3a4a4 1 3aJ1a4 JPpYyTHUX y‘—Ie6HI)IX npeaMETOB
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VYMmenue BI>I6I/IpaTI> HOI[XOI[S[HII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHC
SHAYUMOCTU MATEMAaTUKHU B HU3YUCHUU TMPUPOJHBIX H O6H_[CCTBCHHBIX
IpouecCcoB u ﬂBHeHHfI; YMEHUEC PACIIO3HABATHL IMPOABIICHHUEC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJAUTL MMPUMEPBI MATEMATUYICCKUX

OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Yucna 1 BEIYMCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCET

Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIC JApPOOH, IPOIECHTHI,

2 OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypaJbHON CTENIEHU
1.4 Crenens ¢ nensiM nokasareneM. CTENEHb ¢ pallMOHANIbHBIM NoKa3aTesieM. CBOMCTBa
' CTETIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypaibHbIE JOrapupMbl
JelictBuTtenpHble uucia. ApudpMeTHdyeckue onepauud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOnarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIICHU
1.8 [IpeoGpa3oBanue BbIpaKeHUIN
1.9 KowmmiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lemnpie u 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JorapupMuUyIecKre ypaBHEHHS
2.5 Ilenblie u 1pOOHO-paIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanyroHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuna cucTeMsl IMHEHHBIX ypaBHEHUH. OnpeaennTesb MaTpULIbL
3 OyHKIHH U TpaduKh




Oynkuus, cnocoOsl 3amaHus ¢yHkuuu. ['paduk ¢ysknum. B3ammbao oOparHbIe

> ¢yukuuu. YétHble 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKIMHI
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl 1 MUHUMYMBbI (GyHKiuu. HawmbGosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIMN Ha IPOMEKYTKE
313 CrenenHas (yHKOHMS C HaTypajdbHBIM M IIENBIM TIOKa3aTeiaeMmM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpad)uK KOPHS /1-0U CTETIEHU
34 Tpuronomerpryeckue QyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKu
3.6 Touku paspeiBa. AcumMnToTel rpadukoB ¢(yHkiumid. CpoiicTBa  (DyHKIIHIA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 TlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHHS IOCIEI0OBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hayasa maTemaTHueckoro aHaausa
4.1 [TpousBognas ¢pynkiuu. [Ipon3BoaHbIEC AeMEHTAPHBIX (PYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoJblIero 1 HaMMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
43 [TepBooOpaznas. uTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena u NOBEpXHOCTH BpaLICHUSI
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA
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