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COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnonokeHue IMpsSMBIX B IPOCTPAHCTBE: II€pECeKaroluecs,
napajuielibHble W CKpelluBaromuecss mnpsmble. [IpU3Haku CKpemMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEW B IMIPOCTPAHCTBE: MapajlieIbHbIE
MpsIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1ockocth. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa MapaJlIeIbBHOTO TNpOoeKTHpoBaHUs. M300paxeHue
buryp B mapajyuiesibHON MPOEKUUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXIy MPSAMBIMH B IIPOCTPAaHCTBE. [lapayyieIbHOCTh TNIOCKOCTEN: MapaJuleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEMN. [Ipocrenmme
MPOCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpadAp, MapauIeNICIuIIe]I,
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHIUKYJISPHBIE MIPSMbIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJJIEIABHBIE W MEPIECHAUKYISIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 710 MIIOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [lepneHaAnKyIspHOCTh
TUIOCKOCTEM: MPU3HAK MEPHECHAUKYJISPHOCTH JABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIECHINKYJISIPAX.

Yrisl B NMPOCTPAHCTBE: YIroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXrpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoOIICTBa IJIOCKHUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYIPAHHBIX
YTJIOB TPEXTPAHHOTO yru1a. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buael MHOrOrpaHHHUKOB, pa3BEpPTKA MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, mpsiMasi U HaKJIIOHHAsl TIPU3MbI, OOKOBAsi M MOJHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenune, NpsMOYTOJIbHBIN NapallJeICNUNE ] U €ro cBoiicTBa. KpaTuaiiime
MyTH HAa MNOBEPXHOCTU MHOrorpanHuka. Teopema Oiinepa. IIpoctpancTBeHHas
teopema [Tudaropa. [Mupamuaa: n-yronpHas nmupaMua, MpaBUiIbHAS U yCCUEHHAS
nupamuabl. CBoiicTBa pébep W OOKOBBIX TpaHEW NPaBUIHLHOW MUPAMHUJIBI.
[IpaBuibHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TpU3Ma U MpaBWIIbHAsA MNUPaMUJA,



IpaBUIbHAS TPEYToJIbHAS NUPaMUAa U IPaBUIIbHBIN TETpadap, KyO. IIpencrasienue
O IPaBUJIbHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCAIIP.

Bbruncnenue 3J1eMEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHajd, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
II0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOU npu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHUH  NPABHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpUsS NPaBUIBHOU
IIAPAMHUJIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE W  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpA Ha
qucyio. CBOMCTBA CIOKEHUsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[ToHsaTHE KOMIUIaHApHBIE BEKTOpLI. [IpuM3HAK KOMIUIaHApHOCTU TPEX BEKTOPOB.
[IpaBuio mapauienenunena. Teopema O Pa3loKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTON Mexay Bekropamu. CKalsipHOe IPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHsTHS: HWIMHIpPUYECKAss TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTD,
chepuueckasi IMOBEPXHOCTb, oOOpasyromue noBepxHocTe. Tema BpalueHwus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe. M3o0pakeHue Ten BpallleHus: Ha
miockoctu. Pa3BépTka nununapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOM MPU3MBI, IWIMHApPA, TUpaMHUIbl U KOHyca. OO0bEM mIapa U MapoBOro
CErMEHTA.

KoMOuHanuu Ten BpaumieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuuiauHapa. Ilepeceuenne cdepbl M 1mapa c
wiockocThio. Kacanne miapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHUKA,
ONKCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPaHHUK WU TEJO
BpallCHUS.



[Tnomaas MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ dJacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHuit MHOTOTPAaHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIIMHAPA
(mapaJyieTbHO YW TMEPIEHAMKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHble
OCHOBAHUIO U MPOXOSIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METObl TOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEeHOca
CEeKyLIEH MIIOCKOCTH.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekropsl B mpocTpancTBe. Oniepannu HaJ BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUs. lIpsMoyronpHas cucrema
KOOpAWHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnmoxkeHue BekTopa IO
6a3ucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBHKeHNsI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpakenus. JIBUKEHUS UM PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBM)KEHUN: TapauIeNbHBIM IEpPEeHOC,
[EHTpajdbHasl CUMMETPHs, 3€pKajJbHas CHMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNCKOTO OOITECTBA, TPEACTABICHUE O MATEMAaTHIECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUM, MPOIEAYD
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUUCKOW MAaTEMaTHUKH, IEHHOCTHOE OTHOUICHHE K
JTOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0o Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHUSA, 3THYECKOrO IMOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOYAs ACTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUHN, pacCyKIECHUM, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOPMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEMAaTHYECKHE 3HAHHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE€ MUTAaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTIIbIXa, PETyIsApHas (U3NUecKasi aKTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN €SI TENBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0OUs, HWHTEpec K
paznmuuHbiM  chepaMm  TPOPECCHOHATBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U



caM0oOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUN MTPAKTUUYECKUX 3aJlad MaTeMaTUYECKOW HApPaBIC€HHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COIMAIbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATLHOMN
Cpeibl, OCO3HaHUE II100aTbHOrO XapaKkTepa 3KOJIOTHYECKUX MPOOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMaTHUYECKUX 3HAHWM IS peuieHus 3agady B 00JacTu
OKpYy Xarolel cpeapl, IJIaHUPOBAHHE IIOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM MPAKTUKHU, TOHUMaHUE MaTeMaTUYECKON
HAYKHU Kak cepbl UeTTOBEUECKOU IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHS [IMBWIM3AIMK, OBJIaJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTH4YeCKOU
KyJBTYPOU KakK CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MNPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

ba3oBble JJoruueckue AeMcTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHBIEC MPU3HAKKM MAaTEMaTHYECKHUX
OOBEKTOB, TIOHATHUH, OTHOIICHUH MEXAy MOHATHUSAMH, (POpMyIUpOBaAThH
oTnpeieNICHUs] TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 0000IIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPJIUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISAITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX WU YTBEPXKJICHHSAX, IpeaJIaraTb KPUTECPUU JIJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U TPOTHUBOPEUHIA;

JiefaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(TIpsiMbl€ ¥ OT MPOTUBHOTO), BBICTPAUBATh ApTyYMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BbIOMpATh crnocod pemeHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUS, BRLIOUPATh HAaNOOJIEe MOIXO AU C YIETOM CAMOCTOSTEITHEHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejibckue 1eMCTBHUA:



WCIIOJIb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEA0OBAHKE
110 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHYE€CKOro 0ObEKTa, SBJICHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SBJICHUSIMH, POLECCAMM;

CaMOCTOSATENHFHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISBJISITh AeUIUTH MHPOpPMAIINHU, TaHHBIX, HEOOXOIUMBIX NJIi OTBETAa Ha
BOIIPOC U JJI pEUICHUS 3a]a4u;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U HHTEPIIPETUPOBATH MHGOPMALIMIO PA3IMYHBIX BUIOB U (hOpM
IpE/ICTaBIICHNUS,

CTPYKTYpHUpOBaTh MH(OpMAIHIO, MPEJACTABIATh €€ B Pa3IUYHBIX (popmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uH(bOpMaIIH o CaMOCTOSITETIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHUS

OoOmmenne:

BOCIIPUHUMATh U () OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMHU H
HEeJISIMUA OOIIICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TIO XOJy pElIeHUus 3ajauyu,
KOMMEHTUPOBATH MOJYyUYCHHBIN pe3yJIbTarT;

B X0JIe OOCYXXJICHHS 3aJilaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIEHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUSIMHU APYTUX YYaCTHHKOB
Juanora, oOHapyXUBaTh Pa3Uyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU (opme
(bopMyIIHPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, UCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUs 3a/1a4ul, BIOUPATh CIIOCOO pELICHUs C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIeTh  HABBbIKAMU  TO3HABATEIBHOW  peduiekcuM KakK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
cnoco0aMu CaMOIPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa pEIICHHS
MaTeMaTUYECKOH 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]auH,
BHOCUTHh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JIAHHBIX,
HAWJICHHBIX OMIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTH)KEHUS WIIM HEIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eITeJILHOCTD:

MOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJib COBMECTHOMU
JEATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMmax paboThl (0OCyxkaeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATD
CBOM JICHCTBUS C APYTUMHU Yi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B O0mMI TPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM  y4YaCTHUKaAMU
B3aHMOJICCTBHUSL.

HNPEJAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oO0y4aronuiicss HayIuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMHU CTEPEOMETPUM TIPH
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CJIECACTBUSA U3 HUX MPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATh TMOHSTUSIMU, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B MPOCTPAHCTBE, MEXIYy MOPSIMONl U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTOTPaHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTObHBIN Mapajuiesenunes, Kyo0);

e KJIacCU(PUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1accu(pUKanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBINOJIHATH napaiesbHOe, LHEHTPaIbHOE u OpPTOTrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TUNIOCKOCTD, BHITIOIHATH U300pakeHus GuUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOIPAHHUKOB PAa3TUYHBIMU METOJAMHU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYII,

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPUSI B IPOCTPAHCTBE, LEHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH IMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBRE;

e BBIMNOJIHATH ACHUCTBUSI HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTebCTBO MAaTE€MaTUYECKUX OTHOLICHUA U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYHH, TPUMEHSISI U3BECTHBIE METO/IbI IIPU
pElIEHNM MaTEeMaTHUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0HOCTH;

e TMPUMEHATH TMPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e W3BJCKaTh, MPEOoOPA30BBIBATH WM HMHTEPIPETUPOBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh U3yYCHHBIC MOHSTUS B
mpoiiecce TMOMCKAa  pelieHusT MaTeMaTU4ecKu  CcQopMyIHpOBAHHOMN
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallMM Ha SI3bIKE T€OMETPHU,
UCCJIEeI0BATh MOCTPOEHHBIE MOJEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, ammapara aiareOpbl, pemarh MPaKTUUYECKUE 3aJayH,
CBSI3aHHBIE C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYUHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaronuiicst Hay4uTCst:



CBOOOJHO ONEPUPOBATH MMOHATUSMH, CBSI3aHHBIMU C ILIWJIMHIPUYECKO,
KOHUYECKOW U c(hepruyeckord TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
HOJIyYCHHUS;

ONEepUpPOBATh MOHATUAMM, CBA3AaHHBIMH C TEJIAMH BpAUICHUS: [IMJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tela BpamleHus (UWIMHAP, KOHYC, cepa W 1map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TN BPAIICHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOI0KEHUE CPEPbI U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHMS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TENl BpalllCHHS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (Hopmy;

CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBA3aHHBIMH C KOMOMHAIMSIMHU Tel
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHMUS;

BBIUUCIISTH COOTHOUICHHSI MEX]Ty IUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TENT;

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThL M MpeoOpa3oBeIBaTh HH(pOpMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pemaTh reOMETPUYECKHE 3aJa4H HA BBIUHCICHUE YIJIOB MEXY NPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHHH;
CBOOO/JIHO OMNEpUPOBATH TOHATUSMH, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHUM;

BBINIOJIHATh HM300pa)K€HUsI MHOTOTPAaHHUKOB M TeJl BpalleHUs MpHU
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOM
CUMMETPHH, IPU TOBOPOTE BOKPYT NPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUTBH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NMEPHEeHIUKYIISIPHO OCH), CEYeHUs KOHYca (IapasulebHble
OCHOBAHMIO M MPOXOISIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUU: METOJ CIIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JIOKA3bIBaTh FE€OMETPUUECKUE YTBEPIKICHUS,
OPUMEHATh T€OMETPUYECKHE (aKThl ISl PELICHUS CTEPEOMETPUUECKHUX
3a7a4, IMPEANOJIATalOIIUX HECKOJIbKO IIArOB pELICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelars 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMaTHUYECKUX OTHOLICHUH U
HaXO0XXJICHUE T€OMETPUUECKUX BEIINYUH;

IPUMEHATH MPOrpaMMHBIC CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIUOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

[IPUMEHSATH ITOJyYECHHbIC 3HAHUS HA [IPAKTUKE: CPABHUBATD, aHAJIU3UPOBATH
U OLICHUBAThb pEAIbHBbIC CUTYallud, IPUMEHATb WU3YYEHHBIC IIOHATHA,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELICHUS MaTeMaTH4eCKH
c(opMyJIMPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh pealibHble CUTyallud Ha
A3bIKE T€OMETPUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUM U TeOopeM, amnmapara aiareopbl, pemarb
IIPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXICHUEM TIE€OMETPUYECKUX
BEJINYUH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax Pa3BUTHUSI T€OMETPUH Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IVIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKyYISAPHOCTD NMPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTl B paccTosTHUA
MHoOrorpaHHuku
BexTopsl B mpocTpaHCcTBE

[ToBTOpeHME, 0000IIEHNE U CHCTeMAaTU3aIUS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo yacoB

Bcero

23

23

16

11

10

102

KonTpoabHbie
padoThI

IpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(undpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KITACC

HaumeHoBaHue pa3/ieioB U TeM
NMPOrpamMmbl

Ne i/

Amnanutudeckas reoMeTpusa

[ToBTOpenue, 0600IEeHNE 1
cUCTEeMaTH3aIHs 3HAHUH

3 OOBEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JIBroxkeHUs

[ToBTOpenue, 0600IEeHNE 1
CHCTEMAaTH3aINs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 4acoB

Bcero

15

15

17
24

18

102

KonTposabHbie
padoThI

IpakTnyeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIEC

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne
o/ Tema ypoka

OcHoBHbIE TIpaBUIIa
M300paKCHHS Ha PUCYHKE
IJIOCKOCTH, MapaijiesIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsATHA cTepeoMeTpHUH: TOUKA,
npsimasi, II0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBmJia U300pakeHusl Ha
PHUCYHKE IIJIOCKOCTH,
napajieNIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsaTus: nepecexaromuecs
IUIOCKOCTH, MepeceKaroecs
npsMasi ¥ MI0CKOCTb;
MIOJIyIPOCTPAHCTBO

[TonsaTus: nepecexaromuecs
IUIOCKOCTH, MepeceKaromecs
npsMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

MHoOTrOrpaHHUKH, U300paKEHHE
MIPOCTEUILNX

KoaunuecTBo yacoB

KonTpoJbusbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHmusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

https://m.edsoo.ru/T2NNAUSWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F




10

11

MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300paKeHne
MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (HUTYP,
HECYLIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U
IIEPBBIE CIEJCTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHUU U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEJICTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O0603HaueHUs NPSMBIX U
IIJIOCKOCTEN

N3o0pakeHne ceueHmit
MUPaMHUJIBL, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
pEdpa. M3obpakenue
nepeceyeHus MOIyYEHHBIX
mockocteil. PackpammuBanue
MOCTPOEHHBIX CEUEHUM
pa3HbIMH LIBETaMU

N3o0paxenune ceueHuit

MUPAMHIBI, KyOa U IPU3MBI,

KOTOPBIE TPOXOMSAT YEpe3 UX 1
pé6pa. N3obpaxenue

nepeceyeHus MoayYeHHBIX

https://m.edsoo.ru/8§UACES2Y

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R71L.0Q2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

https://m.edsoo.ru/XT1VCSWB2




12

13

14

15

16

II0cKocTeil. PackpammBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETAMU

N3o0paxkenue ceueHmit
MUpPaMU/JIbI, KyOa U IPU3MBIL,
KOTOPBIE TPOXOJSAT Uepe3 Ux
pé6pa. N3obpaxenue
IIepeceyeHus MOIyYEHHBIX
mockocreil. Packpamusanue
IMOCTPOEHHBIX CEUEHUI
pa3HbIMM LIBETaMU

N3o0pakeHne ceueHmit
MUPAMHJIBL, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
pEbpa. M3obOpakenune
NepeceyeHus MOIyYEHHBIX
mIockocteil. PackpammuBanne
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

Merton cnenoB 11l TOCTPOCHUS
CEeUYECHUN

Meroa cneoB aiisi MOCTPOEHUs
ceuenuii. CBoiicTBa
[IepEeCeYCHUN NPSIMBIX U
IUIOCKOCTEH

Meroa cnenoB aiisi MOCTPOEHUS
ceueHuii. CBolicTBa
[IepeCeYeHU ! NPSIMBIX U
ILIOCKOCTEH

https://m.edsoo.ru/OSLAY6GMFE

https://m.edsoo.rt/EKWHLAW&4

https://m.edsoo.ru/1JOON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ




17

18

19

20

21

22

[Toctpoenue ceueHuii B
nupamujie, Kyoe 1no tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3amuch
IaroB IMOCTPOCHUA

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3aIucCh
I1arOB MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH 1 3amHcCh
I1arOB MOCTPOCHHS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3amuch
11aroB MOCTPOEHUS

[ToBTOpEHNUE MIIAHUMETPUU:
Teopema o mpoMOPLHUOHATBHBIX
orpeskax. [logobue
TPEYTOJILHUKOB

[ToBTOpEHME TITAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHHUAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IJIJAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZL9LR

https://m.edsoo.ru/TP9F3DVV1




23

24

25

26

27

28

Kontponbnas padota
" AKCHOMBI CTEPEOMETPHH. 1
Ceuenus"

B3anmHoe pacnionoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaronyecs npsiMpie.
[Ipu3Haku CKpEIUBAIOIIUXCS
npsmbix. [lapannensHbie
MpsIMbIE B IPOCTPAHCTBE

Teopema 0 CylieCTBOBaHUU U
€MHCTBEHHOCTH IMPSIMOM
napajyieIbHON JaHHOW MPAMOi,
MIPOXOJALIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKalllen
Ha JaHHOU npsAMou. Jlemma o
NepeCeUEHNH NMapaliebHbIX
MPSIMBIX TTIOCKOCTBIO

[TapamienbHOCTB TPEX MPSMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS MTPSAMBIX

[TapannensHoe
npoektupoBaHue. OCHOBHBIE
CBOMCTBA MapaJLIEILHOTO
MIPOEKTUPOBAHMSI.
N300pakenue pa3HbIx Guryp B
NapaieIbHON MPOESKIINHU

IlenTpanbHas npoeKusa. YToI
C COHAIIPABJICHHBIMU

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso00.ru/03GR50WZV

https://m.edsoo.ru/Z5SFPA6SHI




29

30

31

32

33

CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

3ajauyn Ha I0KA3aTeJIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctse. [Ipru3Hak
[IapaJuIEIbHOCTHU NPSAMOU 1
m1ockocTH. CBOMCTBa
[apaJUIeIbHOCTH IPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U A0Ka3aTCJIbCTBO,
CBS3aHHBIE C MMAPAJUIEIIBHOCTHIO
MPSAMBIX U MJIOCKOCTEHN B
MIPOCTPAHCTBE

[Toctpoenue ceuenus,
MIPOXOASIIETO Yepe3 TaHHYIO
IPSIMYIO Ha 4YEPTEXKE U
[IapaJuIeJIbHOTO IPYron
npsMoi. Pacd€r oTHOIIEHMI

[TapannensHas npoekuus,
MPUMEHEHUE AJI TOCTPOCHUS
cedeHuil kyba u
napauienenunena. CponcTaa
napajuleJIenune1a u Ipu3Mbl

https://m.edsoo.ru/7W31COFG6

https://m.edsoo.ru/N18CUO03L

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK




34

35

36

37

38

39

40

[TapannenpHbIE MIIOCKOCTH.
[Ipu3naku napamienbHOCTH
JIBYX IIJIOCKOCTEM

TeopeMa o nmapamienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
IIPOXOJALIEH Yepe3 TOUKY, HE
IIPUHAUJICKALTY IO TaHHOU
IUIOCKOCTH U CIIEACTBUS U3 HEE
CaoiicTBa napasuieabHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
IPSIMBIX IIEPECEUCHNUS IIPU
NIEPECEUEHUH IBYX
IapajuIeNIbHBIX TUIOCKOCTEN
TpeTben

CBolicTBa napayiesIbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
napajieNbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEX]Y
IapajuIeIbHBIMU MJIOCKOCTSIMU;
0 IIepEeCeYEHUN IPSIMOi C
JBYMsI TTapaljIeIbHBIMU
IUIOCKOCTSIMU

IToBTOpEHUE: TEOpEMa
[Tudaropa Ha MIOCKOCTH
[ToBTOpEHME: TPUTOHOMETPUS
IPSMOYTOJBHOTO TPEYTrOJIbHUKA
CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO
napaiesenumnena

https://m.edsoo.ru/QFUJAHV &8

https://m.edsoo.ru/2WG4W4XNO

https://m.edsoo.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ785Q
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42

43

44

45

46

47

48

Boruncnenue 1iMH OTpE3KOB B
Ky0e U MpsIMOYTOJIbHOM
napajuieJenumnee

[lepneH UKy IAPHOCTH MPAMON
u wiockoctu. [Ipu3Hak
NEPIEHIUKYIJISIPHOCTH IPSIMON
U IUIOCKOCTH

[lepnieH UKy IAPHOCTD MPAMOU
u wiockoctu. [Ipn3nHak
MEPIEHAUKYIISIPHOCTH IIPIMOI
U IUNIOCKOCTH

Teopema 0 CyIleCTBOBAHUU U
€IUHCTBEHHOCTH IIPSIMOI,
MIPOXOJSAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIECHIUKYIISPHON K
IJIOCKOCTH

IInockocTu u
MEPIEHIUKYISIPHBIE UM
MIPSIMBIE B MHOTOI'PAHHHUKAX

Ilnockoctu n
MIEPIEHINKYIIIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

IlepnieHqUKyISp ¥ HAKIIOHHAS.
ITocTpoeHue nepneHauKyIspa
M3 TOYKHU Ha IPAMYIO

[leprieHANKYISIp ¥ HAKJIOHHAS.

[TocTpoeHue nepneHnuKyIsApa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISEFSHOGG3

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/WE3MTS4ES5

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1IVOAWIW3

https://m.edsoo.ru/KIP9L.47ZCX

https://m.edsoo.ru/2IIUD45PR
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50

51

52

53

54

55

56

Teopema o Tpéx
NepreHuKysipax (mpsmas u
oOpatHas)

Teopema o Tpéx
MEPICHIUKYIISIpax (mpsmas u
oOpaTHas)

Yron mexny
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU

[Touck neprneH Ky IspHbIX
MPSAMBIX C IIOMOLIBIO
MEPIECHANKYIAPHBIX
IIOCKOCTEH

OpToroHaibHOE
npoektupoBanue. [Tocrpoenne
ceueHHi Ky0a, MpU3MBI,
IIPaBWJIBHOM MUPaMUbI C
IMOMOIIBI0 OPTOrOHATBHOM
MIPOEKLINU

[Toctpoenue ceuenmii kyoa,
MIPU3MBI, IPABUIHHOU
MIUPAMMJIBI C TOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
IInmockocTu cummeTrpuil B
MHOTOTpaHHHUKaX

[Tpu3HaK neprneHaAuKyIIpPHOCTH
IPSMOI U TNIOCKOCTH Kak
CIIEICTBUE CHMMETPUH

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBY VPSMSI

https://m.edsoo.ru/FSZMOA1AE

https://m.edsoo.ru/TSOFUDOQOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V




57

58

59

60

61

62

63

64

[IpaBuiibHBIE MHOTOTPaHHUKH.
Pacuét paccTosinuii OT TOUKH
710 IUIOCKOCTH

HpaBI/IHLHBIC MHOI'OrpaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TIOCKOCTH

CrniocoObI OyCTHTH
NEPIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 NapAJLJIETbHOU
IpsAMON

CaBur 1o HenapauienbHOR
IIPSIMOM, U3MEHEHHE
paccTosHu

KonrpomnsHas pabora
"B3aumMHOE pacnonoxeHue
IIPSIMBIX U IIJIOCKOCTEHN B
npoctpaHcrae”

[ToBTOpEHME: YrOa MEKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHME: YrOa MEKIY
CKpGIJ_II/IBaIOH_[I/IMI/ICH HpHMBIMI/I
B IIPOCTPAHCTBE
['eomerpuueckue MeTo b1

BBIUHUCIICHUS YIJIa MCIKAY
MMpsAMBIMHA B MHOT'OT'PAHHHUKAX

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JWSUZNNS8J

https://m.edsoo.ru/SKORHWDFQ

https://m.edsoo.ru/ WBREU9US7

https://m.edsoo.ru/3U40237CK




65

66

67

68

69

70

JByrpanusbiii yroj. CBONCTBO
JUHEHHBIX YTIIOB IBYTPAaHHOTO
yria

[lepnenquKkynspHbIe
mockocTH. CBOMCTBA B3aUMHO
MEPIEeHIUKYISPHBIX
IJIOCKOCTEM

[Ipu3Hak nepneHaAuKyISIpHOCTH
IJIOCKOCTEM; TEOpEMA O MPAMOMN
MEePECEUCHUS JBYX IIIOCKOCTEN
MEePIEeHANKYISIPHBIX TPEThEH
IUIOCKOCTH

IIpssMOyTONBHBIN
napajuieNienumne; Kyo;
M3MEPEHMS], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JUArOHaJIU IPSIMOYTOJIBHOTO
napajuleIenuIea U CIeICTBUE
U3 Hee

CrepeomeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U
IJIOCKOCTH

[ToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
NapajuleIbHbIC INIOCKOCTU B
CTaHJAPTHBIX MHOIOTPaHHUKAX

https://m.edsoo.ru/SH4CYFABO

https://m.edsoo.ru/F1IHM69NVD

https://m.edsoo.ru/FYSTMQ43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK
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72

73

74

75

76

77

78

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPELIMBAIOIINXCA MPSMBIX,
paccTOsTHUE MEXIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMHU
B IIPOCTBIX CUTYAIHSIX

Paccrosaune ot Toukn a0
IIJIOCKOCTH, PaCCTOSAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

Brruucnenue paccrosHui
MEXy CKPEINBAIOIUMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHIUKYIISIPHOM IIIOCKOCTH
TpéxrpanHslii yrod,
HEpaBEeHCTBA ISl TPEXTPAHHBIX
yrnoB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB
JUIs TPEXTPAHHOTO yIJla

DneMeHTHI chepuyecKoit
T€OMETPUH: TE€OIC3NIECKUE
JIMHUH Ha 3eMiie

Kontponbnas padota "Yribl u
paccrosiHus"
Cucremaru3zanus 3HaHUN

"MHOrorpaHHuK H €ro
3JIEMEHTHI"

[Iupamuna. Buasl nupamu.
[IpaBunpHas nupamua

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/ W5GN48EIM

https://m.edsoo.ru/SW9VIIHMD

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/1RTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247EQ
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86
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89
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91

92

[Tpusma. [Ipsmas 1 HaKIOHHAA
npusMmsl. [IpaBuiibHas nmpusma

[IpssmMoit napayenenunes,
IIPSAAMOYTOJIbHBIN
napajuienenunes, Kyo

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIC
U MOJIYIIPaBUIbHEIE
MHOTI'OrpaHHUKH

Ilonsatue BCKTOpPA Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE

CyMMa BEKTOpOB

Pa3HocTh BEKTOpOB

[IpaBuio napannenenumnena
YMHOKEHUE BEKTOPa Ha YUCJIIO

Pasnoxxenue Bektopa mo 0azucy
TPEX BEKTOPOB, HE JIEKAIIIHUX B
OJIHOM IINIOCKOCTHU

CkansipHO€ IpoU3BEICHNE
Brruucnenue yria mexuy
BEKTOPAaMHU B MPOCTPAHCTBE
[Ipocrenimue 3anauu ¢
BEKTOpaMHU

[Ipocreiimue 3anauu ¢
BEKTOpaMHU

IIpocreiimue 3anauu ¢
BEKTOpaMHU

— e

https://m.edsoo.ru/JINDHOOSEQ

https://m.edsoo.ru/L8803LZGS

https://m.edsoo0.ru/QOMX9GA1S

https://m.edsoo.ru/LRBSE3B09

https://m.edsoo.ru/MNTSX2XI.8
https://m.edsoo.ru/SHBMZ1POH
https://m.edsoo.ru/XS6ANTLA2
https://m.edsoo.ru/MJUH128LR

https://m.edsoo.ru/U760IDCTG

https://m.edsoo.ru/JZ46VNC71

https://m.edsoo.ru/IUSI96UQP

https://m.edsoo.ru/JCWURNGO1

https://m.edsoo.ru/BEHWOELKS

https://m.edsoo.ru/P3W8WZZSY
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94

95
96

97

98

99

100

101

102

O06001IeHrEe 1 cUCTEMaTU3aIIHs
3HaHUHU

0O0001IeHYE ¥ cCUCTEMATU3 AU
3HAHUI

HToroBast KOHTpOJbHAsA paboTa
Wrorosas koHTpoJibHAs paboTa

Pe3zeps (moBTopeHue):
MHOTOTPAaHHHKH, PEIICHUE
3aja4

PesepB (moBTOpeHue):
MHOTOT'PaHHHUKH, PELICHUE
3aja4

Peseps (moBTopenue):
MHOTOTPaHHHKH, PEIICHNE
3ama4y

Peseps (moBTropenue):

MPOCTEUIIINE 3a7]a4U C
BEKTOpaMU

Peseps (moBTopeHue):
IIPOCTEUIINE 3a/1a4U C
BEKTOpaMH

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

https://m.edsoo.ru/ECRMXSNM3

https://m.edsoo.ru/XXBTFPSWL

https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

https://m.edsoo.ru/3N52B3TEM

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/B4TOMDU 1D

https://m.edsoo.ru/FIXV79T8B

https://m.edsoo.ru/E3T10AD6I

https://m.edsoo.ru/931 AWXEK1




11 KITACC

KosnuyecTBo yacos
Ne Hara DJIeKTpOHHbIe UG pOBbIE

Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3y4yeHus: 00pa3oBaTebHbIC PeCypChl

padoThI padoThI

[ToBTOpEHKE TEMBI
"KoopauHnaTsl BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI4U

IJIOCKOCTH M B TIPOCTpaHCTBE"

IToBTOpEeHue TeMbl
2 "CkajsipHO€e NpOU3BEACHHE 1 https://m.eds0o.ru/M6JO60NJ7

BEKTOPOB"

IToBTOpEHME TEMBI
"Belunicienue yria Mexmy 1 https://m.edsoo.ru/SSKY41LVG

BEKTOpPaMH B IpOCTpaHCTBE"

[ToBTOpEHNE TEMBI
4 "YpaBHeHHE NPSIMOH, 1 https://m.edsoo.ru/U20HPUS6W

MPOXOASIIEH uepe3 1Be TOUKH'

YpaBHEHHE IOCKOCTH,

HOpMaJlb, YPaBHEHUE 1 https://m.edsoo.ru/VYIHSTERW
IJIOCKOCTH B OTPE3Kax
YpaBHEHHE UIOCKOCTH,
6 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo0.ru/541910WGX
IIJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseeHue 1 https://m.edsoo.ru/NTYOG2APM
JIuHeitHbIe HEpaBEeHCTBA,
. 1 https://m.edsoo.ru/S4EQ7JQS8E
JIMHENWHOE IPOrPAMMHUPOBAHKE
JInHeliHbIE HEPABEHCTBA,
1 https://m.edsoo.ru/VPKWBB4AA

JIMHEHHOE IPOrPAMMHUPOBAHKE
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11

12

13

14

15

16

17

18

AHanuTHYEeCKHE METOIBI
pacuéTa yriia Mex1y IpsMbIMHA
B MHOT'OTpaHHUKAaX

AHanuTHYECKIE METOIBI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKaX

dopmyJiia pacCTOSIHUSA OT
TOYKH J0 ITINIOCKOCTH B
KOOpAHWHATax

Haxoxnenue paccrosinuii ot
TOYKH JI0 IJIOCKOCTH B KyOe

Haxoxnenue pacctosiHuii oT
TOYKH 10 TUIOCKOCTH B
MPaBUIBLHON MUpPAMUJIE

KonTponbhas pabora
"BekTopbl B MPOCTPAHCTRE.
AHanutudeckas reometpus"”

CeueHust MHOTOI'paHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHust MHOTOI'PaHHUKOB:
METOJ, CIECI0B

CeueHrss MHOTOTPaHHUKOB:
CTaHJIaPTHBIE TIIOCKOCTH,
nepeceyeHus MpsSMbIX U
IIOCKOCTEH

https://m.edsoo.ru/KHI20M3PV

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1GHFM

https://m.edsoo.ru/219603NHQ

https://m.edsoo.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ
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20

21

22

23

24

25

26

[TapanienbHble MpsMbIE U
IUIOCKOCTH: MapajlieibHble
cedyeHus

[TapamienbHbIe IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOLUEHUU

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbl MEKIY
CKpCIIUBAOIIUMHUCA IIPAMBIMU

IlepneHquKyaspHBIC IPAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC Maphl
MEePIEHIUKYIIAPHBIX
IIJIOCKOCTEMN U NMPSAMBIX,
CUMMETPUU MHOTOI'PaHHHUKOB

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
NEePIEeHIUKYISIpax
[leprienauKynspHbIE NPSIMBIE U
IUIOCKOCTH: BBIYUCIIEHUS JJINH
B MHOTOTPaHHUKAX

[ToBTOpEHME: momagn
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUIS TUIOMIA/IeH, COOOpaKeHHUSI
moa00ust

[ToBTOpEHMeE: momagn
MHOT'OYTOJILHUKOB, (POPMYJTBI
JUIS TUIOLIA/IeH, COOOpaKeHHUSI
nonoous

https://m.edsoo.ru/MM69MKRDP

https://m.edsoo.ru/O71ROIJFI

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

https://m.edsoo.ru/FDRZ0O9G4X

https://m.edsoo.ru/1ZYRNNIKV
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30

31

32

33

34

[ToBTOpEHME: momagn
MHOT'OYTOJILHUKOB, (POPMYJTBI
JUIS TUIOIIA/ICH, COOOpaXKeHHs
rnogoous

IImomanm ceuenmit
MHOT'OTPaHHUKOB: IIJIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEeHHsI MOA00MS

IImomanm ceuenmii
MHOTOTPaHHUKOB: TUTOIIIA !
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4aCcTH, COOOpaKEHUS MO00US

KonTponbHas padota
"TToBTOpeHuE:
MHOTOTPaHHUKHU, CEYCHUS
MHOTOTPaHHUKOB"

[unuaapuyeckas
MMOBEPXHOCTh, 00pa3yoIINe
HWIAHAPUYECKON
MMOBEPXHOCTH

Munuuap. [pssmoi kpyrosoi
uwaap. [nomans
MOBEPXHOCTHU LIMIIMH]IPA
Konunueckas noBepXHOCTB,
o0pa3yronime KOHUIeCKOn
nosepxHoctu. Konyc
CeueHue KOHyca IIIOCKOCTBIO,

napannenLHoﬁ IINTIOCKOCTH
OCHOBaHUA

https://m.edsoo.ru/HWHVFENLOO

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/SH4EL YON6

https://m.edsoo.ru/SSUWIWWV 1

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7HQ6Y

https://m.edsoo.ru/EOVSHALSL
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37

38

39

40

41

42

43

44

VY ceu€HHbIN KOHYC.
N306paxeHne KOHyCOB U
yCEUEHHBIX KOHYCOB

[Tnomane 60xoBOI
MMOBEPXHOCTHU U MMOJTHON
MMOBEPXHOCTU KOHYyCa

[Tnomane 60xoBOM
IMOBEPXHOCTHU U IMOJHON
MMOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aJa4u Ha
JI0KA3aTeJIbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CEYEHUM WIMHApPA, KOHyCa

CrepeoMeTrpuueckre 3ajauu Ha
JI0Ka3aTeNIbCTBO U
BBIUHCJIEHHUE, TIOCTPOCHUEM
CEUYEHUI WIMHApPA, KOHYCa
[IpuknagHeie 3aqauu,
CBSI3aHHBIE C LIMJIMHIPOM
[Ipuknagneie 3ama4u,
CBSA3aHHBIE C LIMJIMHIPOM
Codepa u map

[Tepeceuenue cdeps! u mapa c
mockocThio. Kacanue mapa u
cdepsl IOCKOCThIO. Bua u
n300pakeHue mapa

[epecedenue chepsl u mapa ¢
IockocThio. Kacanue mapa u

https://m.edsoo.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5SEXL9

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo.ru/3429Z1LHT5

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/ W1 TVKAJOR

https://m.edsoo.ru/JEENB5ZS0

https://m.edsoo.ru/M6WK9K950
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50

51

52

53

cepsl IIOCKOCTRI0. Bua n
n300pakeHHE mapa

VYpasaenwne chepsl. [Inomans
ctepsl u e€ yacTei

Cummerpus chepsl 1 mapa

CrepeomeTpruecKue 3a1a4i Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHUE, CBSI3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM UX CEUCHUI
IUIOCKOCTBIO

CrepeoMeTpHuuecKue 3a/1aui Ha
JI0Ka3aTeNbCTBO U
BBIUUCIIEHUE, CBS3aHHBIE CO
cdepoii u mapom,
IMOCTPOEHUEM UX CEUEHUH
IJIOCKOCTBIO

ITpuknaanele 3a1a4n,
CBsI3aHHBIE CO cpepoil U
1apoM

Paznuunble koMOMHALIMK TET
BpaILEHHsI 1 MHOTOI'PaHHUKOB
3anauu no teme "Tena u
MOBEPXHOCTHU BpaleHus"
3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"
Kontponbnas padota "Tena u
MOBEPXHOCTH BpauieHus"

https://m.edsoo.ru/U8G24BO8H

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI7A9J

https://m.edsoo.ru/LE7933L.XX

https://m.edsoo.ru/PHHLCGS54E

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo.ru/33W222M63
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60

61

62

O0BéM Temma. O0bEM
MPSIMOYTOJIBHOTO
napasuieNnenunena

3anaum 00 yaBO€HUHU KyOa, 0
KBaJparype Kyda; 0 TPUCEKIIUU
yria

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napauiesienumnea

[Tpuknanueie 3aga4,
CBSI3aHHBIC C BBIYMCIICHUEM
00bEMa TIPSIMOYTOJIBHOTO
napasuielNenureia

O0BEM npsIMOit TPU3MBI

CrepeoMmeTpudeckue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C 00BEMOM MPSAMOiL
IIPU3MBI

Brruncnenue 00bEMOB TeI ¢
TIOMOIIIBIO ONIPENEITIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM
MIPU3MBI

Brruncnenue 00bEMOB TeI ©
MIOMOLIBIO ONPEACIIEHHOTO
uHTerpana. O6bEM NUpaMu/Ibl

https://m.edso0o0.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/S8AIL9YHYJ

https://m.edsoo.ru/ID8HV54A9

https://m.edsoo.ru/QI'Y C4F8IU

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKSEN
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64

65

66

67

68

69

70

71

dopmyna 00bEMa TUPAMUIBI.
OTHo1eHre 00BEMOB TUPAMHUT
C 00LINM yTJIOM

dopmyna 00bEMA TUPAMUIBI.
OTtHomIeHne 00HEMOB TUPAMHUT
C O0ITUM YyTJIOM

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE ¢ 00BbEMaMU
HAaKJIOHHOM MPU3MBI

CrepeomeTrpuueckue 3a/1auu,
CBSI3aHHBIE ¢ 00BbEMaMU
TTUPAMH/TBI

[Ipuknagabie 31291 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOHN MPU3MBI

[TpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM TTHPAMU/IBI

[TpumeneHne 00HEMOB.
Bbruriciienne paccTosHUS 10
IUIOCKOCTH

Konrponsnas padora "O0béM
MHOTOTrpaHHHKA"

[ToBTOpEHUE: OKPYKHOCTD Ha
[JIOCKOCTH, BBIYMCIIEHUS B
OKpPYKHOCTH, CTaHJapTHBIC
rnomoous

https://m.edsoo.ru/AL3PODCI9E

https://m.edso0o0.ru/3GOOAJRNY

https://m.edsoo.ru/7TRERHWQO7

https://m.edso0o0.ru/SF480DTS6

https://m.eds0o0.ru/9SF6OYYVX

https://m.edsoo.ru/Z4MZ27RMY

https://m.edso0.ru/I39CX0O3CP

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/EJ20DAVE]
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73

74

75

76

77

78

79

O6bem mumrHapa. Teopema 06

00BEME MPSAMOTO MUITUHAPA

Brruncnenue 00bEMOB TeI ©
TIOMOIIBIO ONIPEAEITIEHHOTO
unTerpana. O6bpéM KoHyca

ITnowaay OOKOBOM U IOJIHOK
IMOBEPXHOCTH KOHYCa

CrepeomeTpHryuecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB LIUIMH/IPA, KOHYCA

[IpuknagHeie 3a1a4u MO TEME
"O0BEMBI U IUIOLIATNA
MOBEpXHOCTEN Ten"

O0BEM mapa u mapoBoro
cekropa. Teopema 00 00bEME
mapa. [Tmomane chepsr.
CrepeoMeTpUyecKHe 3a1auH,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB 11apa, MApPOBOTO

CCTMCHTA U IApOBOTO CCKTOPa

[Ipuknagaeie 3a0a9u 10 TEME
"O0BEMBI TeN", CBA3AHHBIC C
00BEMOM M1apa U MIIOIIABI0
cdepbl. COOTHOLIECHUS MEKTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U
00BbEMaMH MOTOOHBIX TEIT
[TomoOusbIe Tena B

npoctpaHcTBe. Mi3MeHeHue
o0BEMa mpu mo 00U u.

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo.ru/VV6ONBVZX

https://m.edsoo.ru/EZH9GRUE]J

https://m.edsoo.ru/H24188MKQ
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81

82

83

84

85

86

CrepeoMmeTpuyeckue 3a1auu,
CBSA3aHHBIE C BBIYUCICHUEM
00BEMOB TN U IJIOMAACH
IIOBEPXHOCTEU

KonTponbhas padora
"Ilnomaay noBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

JIBM>KEHUS POCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. OOmme
CBOICTBA IBW)KEHUI

Bunn nBukeHuii:
NapajuIeIbHbIN IIEPEHOC,
LEHTpAJIbHAsI CAMMETPUS,
3epKaJibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus nogoowms.
[Tpsimast u cepa Ditnepa
['eomeTpuueckue 3a1a4u Ha
NPUMEHEHHE JIBUKCHUSI

O6o6maromee moBropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHU:
"[TapaynenbHOCTh MPSAMBIX U
IJIOCKOCTEH B pocTpaHCcTBe"

O6o6maromiee nopropenue 11
MIOHTHI U METOJIOB Kypca
reometpun 10—11 knaccos,

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6NA

https://m.edsoo.ru/ZSUA77TNTX

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJ0O
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88

89

90

91

cUCTEMAaTU3allis 3HaHUHN:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee nosropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10-11 kiaccos,
CUCTeMAaTH3alMsI 3HAHUIA:
"BekTopsbl B mpocTpaHcTBe"

O6o6maromee nosropenue 11
MOHATUI U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
CUCTeMAaTH3alMsI 3HAHUIA:
"O6beM MHOTOTpaHHHUKA"

O6o06maromee nmosTopenue 11
MOHATUI U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
CUCTeMAaTH3alMsI 3HAHUA:
"O6beM MHOTOTpaHHHUKA"

O6o6mraromee nmosTopenue 11
MOHATUI U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
CUCTeMAaTH3allMsI 3HAHUIA:
"[1momanu moBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

O6o6maromee moBropenue 11
MOHATUI U METOJI0B Kypca
reometpun 10—11 knaccos,
CUCTeMAaTH3alMsI 3HAHUIA:
"[nomanu MoBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

https://m.edsoo.ru/3NIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ5S0NK
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94
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97
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99

Hrorosast koHTpopHas paboTa
HToroBasi KOHTpOJIbHASA paboTa

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMATHU3alHs 3HAHWIA:
pelieHue 3aaaq

[ToBTOpenue, 0600IEeHNE 1
CHCTEMaTH3aIINsl 3HAHHIA:
peleHue 3aaay

Hcropus passurus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Peseps: ucropus pazButus
CTEPEOMETPHN KAK HAYKH U €€
POJb B pa3BUTHH COBPEMEHHEBIX
VH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Peseps: ucropus pazButus
CTEPEOMETPUHN KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Peseps: ucropus pazButus
CTEpPEOMETPUH KAK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI174MY6M

https://m.edsoo.ru/UI26CB4XL

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IESALO6BS5

https://m.edsoo.ru/8ZKNMYF03

https://m.edsoo.ru/41 X3XKQOG

https://m.edsoo.ru/4PGHOJY AH




PeszepBs: ucropus pazputus
CTEpPEOMETPUH KaK HAyKHU H €€
100 POJIb B Pa3BUTHUH COBPEMEHHBIX 1 https://m.edsoo.ru/GEJCO734F

HHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTH

Peseps: ucropus pa3BuTHs

CTEPEOMETPUH KaK HayKu U e€
101 POJIb B pa3BUTUU COBPEMEHHBIX 1 https://m.edsoo.ru/RK4XSFWNR

HHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTH

Pe3epB: ucropus pa3BuTHs

CTEPEOMETPUH KaK HayKH U e€
102 POJIb B pa3BUTUU COBPEMEHHBIX 1 https://m.edso0o.ru/X89TQ8776

HHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102 ! 0






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yabTarta

7
7.1

7.2

7.3

7.4

7.5

7.6

1.7

7.8

7.9

7.11

7.13

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero o01ero odpasoBanus

['eomerpus
OnepupoBaTh MOHATUSIMH: TOUKA, PSAMast, IIIOCKOCTh

HpI/IMeHHTB AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX IIPU PCIICHUU
reOMCTPHUICCKUX 3adav

OH@pHpOBaTI) IMOHATHUAMU: MNAPAJUICIIBHOCTL MW MNCPICHAUKYJIAPHOCTD
MMpsAMBIX U IUIOCKOCTEH

KnaccudummpoBars B3auMHOE pacroiOKEHUE MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: JABYT'PaHHBIM yroJ, TpaHU JBYTPAHHOIO yIJa,
peOpo ABYTpaHHOIO yria, JMHEHHBIA yroJl JBYTPaHHOIO yIia, rpaaycHast
Mepa JBYyTPaHHOIO yria

OnepupoBaTh MOHATUSMU: MHOTOI'PAHHUK, BBINYKIJIBI M HEBBITYKIIbIH
MHOTI'OI'PaHHMK, 3JIEMEHTH MHOTOTPAHHUKA, IPaBUJIbHBI MHOIOT'PaHHUK

Pacrio3naBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (NMUpaMuja, NpuU3Ma,
MIPSIMOYTOJIBHBIN MapajuieNenuIe, Kyo)

KnaccupunupoBaT  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
KiIaccupuKauu  (BBIMYKJIBIE WM HEBBINYKIble  MHOTOTPAHHHKH,
MPAaBWIbHBIE MHOTOTPAHHUKH, TPSMbIE ¥ HAKIOHHBIC IPU3MBI,
napauieJIenuneIbl)

OHepI/IpOBaTL INOHATUAMMU: CCKylIas IIJIOCKOCTD, CCUYCHUC
MHOT'OT'PaHHUKOB

OOBACHATP NPUHLUIBI  MOCTPOCHHUS  CEUYEHWH  MHOTOTPAHHUKOB,
UCIOJIB3YSI METOJ CJIEZIOB

CtpouTh ce4YeHUssT MHOTOTPAHHUKOB METOJIOM CIIE€JOB, BBIMOJHATD
(BBIHOCHBIE) TUIOCKHE YEePTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:
BUJI CBEPXY, COOKY, CHU3Y

Pematp 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WM aaropuTMaM, MPUMEHSS] W3BECTHBIE AHATUTHYECKUE METOIbl MIpH
pEelIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ad Ha BBIYUCICHUE
PAcCTOSTHUN MEXJy JBYMsSI TOUKaMH, OT TOYKHU JI0 MPSAMOU, OT TOUYKHUJIO
MJIOCKOCTH, MEXKTy CKPEIIMBAIOIIUMHUCS MPSIMBIMU

Pemrate 3agaun Ha HaAXO0XJIEHUE TCOMECTPHUUYCCKUX BCIIMYUH I10 o6pa3uaM
HJIN aJIrOpuTMaM, IMPUMCHSASA U3BCCTHLIC aAHAJIUTUYCCKUC MCETOMbI IIpH



7.14

7.15

7.18

7.19

7.20

11 KVIACC

Kon
NpoBepPsAEMOro
pe3yJjbTara

6

6.1

6.2
6.3
6.4

pELICHUU CTaHJAPTHBIX MAaTEMAaTUYECKUX 3alad HAa BBIYMCIICHHE YTJIOB
MEXKIY CKPELIMBAIOIUMHUC IPSIMBIMH, MEXAY NPAMOU U IUIOCKOCTHIO,
MEXKIy IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

Bbruuciare 00BEMBI W TUIOMIAJAM TMOBEPXHOCTEH MHOTOTPaHHHKOB
(mpu3ma, mupaMuIa) ¢ MPUMEHEHUEM (OPMYII, BBIYUCIISITE COOTHOIICHUS
MEXKITY MJIOIIAIMU MMOBEPXHOCTEH, o0BEMamMu 10T0OHBIX
MHOTOTPaHHUKOB

OHGpPIpOBaTB MOHATHUAMU. CUMMETPHUA B IPOCTPAHCTBEC, LECHTP, OChb U
IJIOCKOCTb CUMMCTPUH, HEHTP, OCb U IIJIIOCKOCTb CUMMCTPHUU (le"prI

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, MPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[TpumeHsTH reoMeTpudeckre (akThl JJIS PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEAIONAraloIliuX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHS
IIPUMEHEHHUS 3aJ1aHbl B IBHOU (opMme

HpI/IMeHHTL HpOCTGﬁHIPIC NporpaMMHbBIC CpPEACTBA H DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

[TpuBOaUTH MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HU, paCIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh NOJIyYEHHBIEC 3HAHUS HA MPAKTUKE: AHATU3UPOBATh PEAJIbHbBIC
CUTYaLIMU U IPUMEHSTh U3YUYCHHBIC ITIOHATHS B IPOLIECCE MOUCKA PEIICHUS
MaTreMaTudecku  CcHOPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CHUTyallMM Ha S3bIKE I'€OMETPUM, HCCIIEN0BATH IOCTPOCHHBIE
MOJIEJIN C UCII0JIb30BAaHUEM I€OMETPUUECKUX IOHATUI U TEOPEM, anmapara
anreOphl, pelarh MPAaKTHUECKHE 3a7aud, CBSI3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BEIUYUH

IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 06pa3oBaHus

I'eomerpus

OnepupoBaTh NOHATUSAMU: LMUIMHIPUYECKAs. TOBEPXHOCTh, 00pa3yrolIye
LWIMHIPUYECKON IOBEPXHOCTH, LWIMHAP, KOHHUYECKAs IMOBEPXHOCTD,
oOpasyrolie ~ KOHMYECKOW  TOBEPXHOCTH, KOHYyC, cdepudeckas
MIOBEPXHOCTh

Pacnio3naBath Tena BpaiieHus (IMIUHAP, KOHYC, cdepa U map)
OOBACHATH CLIOCOOBI TTOYYSHHS TEJl BPALICHHUS

KnaccudunmpoBaTs B3aMMHOE pacnoioskeHue cepbl U MI0CKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OHCpHpOBaTL IIOHATUAMMU: HIapOBOﬁ CCIrMCHT, OCHOBAaHHEC CCTMCHTA,
BBICOTA CErMEHTa, LIAPOBOM CIIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA
IIAPOBOT'O CJI0s, IIAPOBOW CEKTOP

Bbuucnare 00bEMBI M IIIOIIAAM IMOBEPXHOCTEH Ted BpallleHus,
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMyJT

OnepupoBaTh TOHSTHSAMHU: MHOTOTPaHHUK, BIHCAaHHBIM B cdepy H
OTNHMCaHHBIN 0K0JI0 cdepsl, chepa, BIHCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIieHus

BBIyucisTe COOTHOIIEHUST MK Ty TUTOMIASIMU IIOBEPXHOCTEH 1 00BbEMaMHU
MOJOOHBIX TEI

N300paxkaTh u3yyaeMble (QUIYpbl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BoinonHATe (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (uryp: BUA CBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpalIeHUs

W3Bnekatb, MHTEPIPETHPOBATHL MU IMPEoOpPa3oBbIBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MPEeACTaBICHHYIO0 Ha
YepTekax U pUCyHKax

[TpumMeHsATH reoMeTpudeckre (akKThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANONIATraloIMX HECKOJIbKO IIaroB pPEIICHUs, €CIHA YCIOBHS
IIPUMEHEHHUS 3aJ1aHbl B IBHOU (opMme

OHCpHpOBaTL IMOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

BBINIONTHATE JIEHCTBUS CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpAa Ha YHCIIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHH
o0amaroT

[TpuMeHsITh paBUIIO Napajuieenue1a Ipy CI0KEHUH BEKTOPOB

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTODA,
Yrol MeXAy BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE  BEKTOPOB,
KOJUJIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

HaXOI[I/ITB CYMMY BCKTOPOB MW IPOU3BCACHUC BCKTOpA HA YHUCIIO, YI'OJI
MCXKAY BCKTOpaMU, CKAJIIPHOC IMPOU3BCACHUC, pACKIIaAbIBATL BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

3amaBaTh IJIOCKOCTH YPaBHCHUEM B }IeKapTOBOﬁ CUCTEME KOOpANHAT
Pemiate HpOCTCfII.HHG rCOMCTPHUICCKUC 3a/la4 Ha MTPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTO METOa

PemraTe 3aJadyd Ha O0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHONIICHUH U
HaX0XXIACHUC I'COMCTPUUCCKUX BCIUYUH II0 o6pa3uaM Wi ajiropyutMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu peICHUN CTaHAApPTHBIX
MaTeMaTUYCCKUX 3aJa4



6.21

6.22

6.23

IIpuMeHATH mpocTEHIINEe IIPOrpaMMHBIE CPEACTBA U JIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1a4

[TpuBoaUTH MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, paclo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE

[IpuMeHATh MOTyYEeHHBIC 3HAHUS Ha MPAKTUKE: aHATTU3UPOBATh PeabHbIC
CUTYAIMH U TPUMEHSTh H3y4YCHHBIC TIOHSTHS B ITPOIIECCE MTOUCKA PEIICHUS
MaTeMaTH4ecKu  cOpMyIMpOBAaHHOW  MPOOJEMBbI,  MOJEIUPOBATH
pealibHble CUTYallud Ha SI3bIKE N'€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM I€OMETPUUECKUX IOHITUI U TEOpeM, anmnapara
anreOphl, peliaTh MPAKTHYECKHE 3aJaud, CBSI3aHHBIE C HAXOXKICHHUEM
r€OMETPUYECKUX BETUUMH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHoBHble TOHATUA cTepeomeTpun. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTre 00 aKCHOMATHUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEJICTBUS U3 HUX

B3aumHOe  pacnonoxkeHue  OpsAMBIX B MPOCTPAHCTBE:  IEpECEKaroluecs,
napajielbHble W CKpeliuBarouecs npsmble. [lapamienbHOCTs MNpsAMBIX U
IJIOCKOCTEH B  NPOCTPAHCTBE: NapajUieibHble IMpsMblE B  IPOCTPAHCTBE,
MAPAJUIETBHOCTh TPEX MPAMBIX, MAPALIETBHOCTh NPSIMOM MU IUIOCKOCTH. YTJIBIC
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJd MEXAY MpsSAMbIMU B IIPOCTPAHCTBE.
[TapamienbHOCTP MJIOCKOCTEN: MapajuleabHbIE TUIOCKOCTH, CBOWCTBA MapaJlIeIbHBIX
mockocTeit. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETPadp,
Ky0, mapasuiesenumnea, NoCTPOCHUEe CEUeHUN

[lepneHUKyISIpHOCTh NPSAMONM UM IUIOCKOCTH: NEPIEHIUKYJISIPHBIE MpSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJUICIIbHBIE U IIEPIICHIUKYJIIPHBIEC K IUIOCKOCTH, ITPU3HAK
NEPIEHIUKYIIPHOCTH MIPSIMOM U INIOCKOCTH, TEOpEMa O MPSAMOM NEPIEHANKYIJISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOM U TUIOCKOCTBIO, IBYT'PaHHBIN
YTOJI, IMHEMHBIN yToJI IByTpaHHOrO yria. [lepnenukysip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM /10 IIIOCKOCTH, TPOEKIUs (PUTYyphI HA
IUI0CKOCTB. [lepneHInKyIIpHOCTD II0CKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
mrockocTeit. Teopema o TpEX MepreHIuKyIspax

[loHATHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHMKA, BBIMYKJIBIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipmsma: n-yronbHas
Ipu3Ma, TpaHU U OCHOBAHMS IMPU3MBI, NpsIMas U HAKJIOHHas MPHU3MBbI, OOKOBas U
IOJIHAs MOBEPXHOCTH MpU3Mbl. [lapannenenunesn, npsMOyrojbHbBIN MapauIeIeuIe]
U ero cBoctBa. [Iupamuna: n-yronpHas nupaMua, rpaHd U OCHOBAHHWE NTUPaMUJIBL,
OOKOBas M IOJIHAs NOBEPXHOCTh MHUpPAMUbI, NIPaBUIIbHASL U yCE€UEHHAs NMUpPaMUJa.
OnemMeHTsl TOpuU3Mbl W TUpaMuabl. [IpaBuiIbHbIE MHOTOIpDAaHHUKH: IOHSTHE
MPaBUJIBHOTO MHOTOTPAaHHMKA, NpPaBWIbHAS IPU3Ma W IIpaBWIbHAs INHPAMHJA,
MpaBWIbHAs TPEyroyibHAs MUpaMuia U MpaBUWIbHBIN TeTpasp, KyO. [Ipeacrapnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOJAEKa’Ap M HKocadapyrue CedeHus
IPU3MBI U TUPAMHUJIBI

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOIL, MIIOCKOCTH.
OIIEMEHTBl CUMMETPUM B  IHpaMUJAX, [ApAJUICNCHUINEax, IPaBUIbHBIX
MHOT'OTPaHHUKAX

Brruncnenue 371€MEHTOB MHOTOIpAaHHHMKOB: pEOpa, aumaroHanu, yrisl. [lmomans
OOKOBOM IOBEPXHOCTH W TMOJHOM IOBEPXHOCTH MPSAMOM NPHU3MBI, IIJIOLIAAb
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OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsIMON mpu3Mbl. [1ommans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPAaBUIBHOM NUPaMUbl, TeopeMa O IUIOLanu
yceu€nHoi nupamupl. [lorstue 06 00bémMe. OOBEM MUpaMuIbI, TIPU3MBI

[Tono6ubIe Tena B mpoctpancTBe. COOTHOLIEHUS MEXTY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMHU ITOTOOHBIX TEN

11 KVIACC
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IIpoBepsieMblIii 3J1€MEHT COAEPKAHUS
I'eomerpus

[umuaapuyaeckas TOBEPXHOCTh, 00pa3yIonye MMIHHAPUIECKON TOBEPXHOCTH, OCh
MWIUHAPUYECKONW MoBepxHOCTH. L{MmuHap: ocHOBaHMS M OOKOBask MOBEPXHOCTH,
oOpa3syromiasi ¥ 0Ch, IUIOMIAAbL OOKOBOW U MOJTHOW MTOBEPXHOCTH

Konnueckasi MOBEpXHOCTb, 00pa3yromue KOHUYECKOH TOBEPXHOCTH, OChb H
BEpIlIMHA KOHWYEeCKOM nmoBepxHOCTH. KOoHyC: 0OCHOBaHME M BeplInHa, 00pa3yrolas
1 OCb, IIJTOIIA1b O0KOBOM M TIOJIHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromine
U BBICOTA, OCHOBAHUs U OOKOBAasi IOBEPXHOCTb

Cdepa u map: uentp, paanyc, IuaMmeTp, IIOMaab MOBEpXHOCTH cdepbl. Bzanmuoe
pacrionio’keHre cepsl U IIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, TUIomaib
cdepsl

N300pakeHue Tes BpalleHus Ha MII0CKOCTU. Pa3BépTka UIuHIpa U KOHyca
KomOuHauuu Tten BpamieHHs U MHOTOTPAaHHMKOB. MHOIOIpaHHUK, ONUCAHHBIN
OKOJIO cepsl, cepa, BIUCAaHHAS B MHOIOI'PAaHHUK, WK TEJIO BPALLCHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactBus u3 He€. OO0BEM HMIMHApPA,
koHyca. O0bEM mapa u miomaab chepol

[Tomobupie Tema B mpocTtpaHcTBe. (COOTHOIIGHUS MEXIy  IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEI

Ceuenus nunuHApa (MapamienbHO M MEPHEHAMKYISPHO OCH), CEUEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIee Yepe3 BEPIINHY ), CEUSHUS [Iapa

BCKTOp Ha TIOCKOCTH U B IPOCTPAHCTBE. CrnoxeHrue M BBIYHTAHHE BCKTOPOB.
YMHOXEHHEe BeKTopa Ha 4ucio. Pa3noxenue BekTopa mo TpéM HEKOMIUTaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHHUEM TIPABUII ACUCTBUI C BEKTOpaMU

[IpsmoyronpHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATax. Yroid Mexay Bekropamu. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB. BpIUnCIEHUE YIIIOB MEXIY MPSAMBIMU M IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJT IPU PEIIEHUN T€OMETPUUYECKHX 3a/1a4



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kox
NpoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Brnanenne MeTogamMu 0Ka3aTeNbCTB, alTOPUTMAMH PEIICHHS 3aad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATh IOHATUAMU: OINpE/AEICHHUE,
aKCHOMa, TEOpeMa, CIEACTBHE, CBOICTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATh UX; YMEHUE (POPMYINPOBATH
00paTHOE W TPOTHUBOMOJIOKHOE YTBEPXKACHUE, NMPUBOIAUTH MPUMEPHI H
KOHTPIPUMEPBI, HCIOIb30BATh METOJ MaTEeMaTUYeCKOM HWHIYKIHH;
NPOBOJUTH  JOKa3aTeNbHBIE pACCYXKACHUS TPH PENICHHHA 3a/ad,
OLICHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTH  PACCYXIEHUH; yMeHHUe
OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, TOJMHOKECTBO, OTEpAaIMyd HaJl
MHOXECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
amrmapar Juis ONMCaHUs PEaIbHBIX MPOIECCOB U SBICHUN U IPH PEIICHUH
3aJa4, B TOM YHCJIE€ M3 JPYIUX Y4YeOHBIX MpEeIMETOB; YMEHHE
OIIEepPHPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, UUKI, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTh ¥ ONKCHIBaTh Tpadbl pa3nuIHBEIMU

croco0amu; UCIIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPAIbHOE YHKCIIO, LIEJI0€ YHCIIO,
CTENeHb C LIeJIbIM MOoKa3aTelieM, KOPeHb HAaTYpalbHON CTENEHH, CTETeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JCHUCTBUTEIHHBIM
mokasareieM, JorapuM 4HciIa, CHHYC, KOCHHYC U TaHTEHC
IIPOM3BOJIBHOIO YHUCIA, OCTATOK I10 MOJYJIIO, palOHAJIbHOE YHCIIO,
UppAllMOHATIFHOE  YHCIIO,  MHOXXECTBA  HATypalbHBIX,  LENbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE UCIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OONIMI NeTuTeNh U HauMeHbIIee
oOuiee KkpaTHOE, aNropuT™M EBKiIMA NpU pelIeHnN 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAaMH  CUUCJICHHUS;, yMEHHE
BBITIOJIHATh BBIYHMCIICHUE 3HAYEHUN W MPeoOpa3OBaHUS BBIPAXKEHHU CO
CTeNeHsIMH U JorapupmMamu, mnpeoOpa3zoBaHHs JIPOOHO-pAIIMOHATBHBIX

BBIPQXCHUM; YMEHUE ONEpUPOBATh MOHATHSIMU: IOCIEI0BATEIBHOCTD,



apudmMeTHIecKas MPOTrPeCcCHsi, TeOMETPHUIECKas TPOrpeccus, 0ECKOHEUHO
yOBIBaromasi  reoMeTpuYecKas  MPOTPECCHs; yMEHHE  3aJ1aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;
YMEHHE OTIEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO 4Hcia, (hopma
3aMuCcH KOMIUIEKCHBIX YHcell (TeOMEeTpUYecKasi, TPUTOHOMETpUYECKas 1
anreOpandeckas); YMETh MPOU3BOAWTH apU(PMETHUYCCKHE IEHCTBUS C
KOMIUIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOIH30BAHUS
KOMILIEKCHBIX YHUCEJ; ONEPUPOBATh MOHATUAMU: MaTpula 2xX2 u 3x3,

ONpeCACIINTCIIb MaTpPHUILIbI, FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMmenne OIICpHUPOBATE INOHATUAMU: pPAlVOHAJIBHBIC, HUpPpallMOHAJIbLHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMCTPUUICCKHUC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMBI;, YMCHHUC OIICPHUPOBATH
HNOHATHUAMU. TOXKICCTBO, TOXIACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHC,
HEPAaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ U HCPAaBCHCTB, PaBHOCHUJIBHOCTH
ypaBHeHI/II‘/JI, HCPAaBCHCTB W CUCTCM, YMCHHUC PpCHIATb YPABHCHU!,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA M CHCTCMBI C IIApaMCTpPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MAaTEMATHYCCKHUX

3alaq U 3a7a4 U3 pa3JINdHbIX oOnacreit HAayKH U peaﬂLHOﬁ JKHN3HHU

VYMeHue onepupoBaTh MNOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
NePUOUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (PyHKIMH, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HETIpephIBHAS (DYHKIIHS, aCHMIITOTHI rpaduka
(GyHKIMH, NIepBast U BTOpas NPOU3BOJHAS (DYHKIUH, T€OMETPHUECKUI U
¢u3nUecKuii CMBICIT TPOM3BOJHOW, IEepBOOOpa3Hasi, ONpeneIEHHBIN
UHTErpaji; yMEHHE HaXOAWTh ACHMHOTOTHI rpaduka (yHKIHMH; YMEHHUE
BBIYUCIISATH  NPOW3BOJHBIE CYMMBI, TIPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIIUK (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K Ipauky
(GYHKINK; yMEHHE HaXOIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHMA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeN0BaHUS (YHKIUH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIIWE 3HAYEHUS (PYHKUUI; CTPOUTH
rpauKd MHOTOWJIEHOB C HMCIHOJIb30BAHUEM amlapara MaTeMaTH4eCKOro
aHamu3a; MPUMEHSATh NPOM3BOJIHYIO JJsi HAXOXKICHUS HAWIY4IIero
peleHust B MPHUKJIAAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKUX H

bu3HYeCKUX 3a71a4ax; HAXOJUTh TUIOMIAJNA U 00BEMBI PUTYP C TTIOMOIIBIO



HUHTCrpajia;, NPpUBOJAUTH NPUMEPLI MATCMATHUYCCKOI0O MOIACIIMPOBAHUA C

MOMOIIbI0 Tu(depeHITnaTbHBIX YpaBHEHUIH

YMeHne omepupoBaTh TOHATHSAMH: Trpaduk (yHKIHH, OOpaTHas
GyHKUMSA, KOMNO3UIMA (YHKUMH, JTUHEWHas (QyHKUUs, KBaJpaTU4Has
byHKIHS, panuoHagbHas byHKIMS, CTETEHHAs GbyHKIHA,
TPUTOHOMETpPUYECKHE  (YHKLUMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas U Jiorapugmuueckas QYHKIUH; yMEHHE
CTpOUTH TpaUKH U3yuEHHBIX (YHKUMH, BBIMNOIHATH NPEOOpa3OBaHUS
rpaduKoB QYHKIMHA, HCIIOIB30BaTh I'paUKH JIJIsl U3yUEHUS IPOLIECCOB U
3aBHCUMOCTEH, MPHU PELICHUU 3a]1a4 U3 APYTruX y4eOHBIX MPEAMETOB U
3a/1a4 U3 peajbHOU JKU3HM; BbIpaxaTh (YOpMyIaMHU 3aBUCHUMOCTH MEXILY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U rpaduKu (PyHKIMHA 1715 pereHus
YpaBHEHUH, HEpaBEHCTB W 3aJady C [apaMerpamu; H300pakaTh Ha
KOOPAMHATHOM IIJIOCKOCTU MHOYXKECTBA PEIICHNUN YPaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
HPOLICHTHI, 10JIU U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 331a4d U3 00JIaCTH yNpaBICHUs JIMYHBIMU U CEMEHHBIMU
(uHAaHCAMM); COCTABIIATh BBIPAXKECHHUS, YPAaBHEHUs, HEPAaBEHCTBA M HUX
CUCTEMBI 110 YCIIOBHUIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPEIICHUE U
OLIEHUBAaTh IPaBJIONONOOHOCTh PE3yJIbTATOB; YMEHHE MOJCINPOBAThH
peanbHbIE CUTyallMd Ha S3bIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbI II0 YCIOBUIO 3aJayH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C MCIONb30BAHMEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yIbTaT

VYMeHHne onepupoBaTh MOHIATUSIMH: cpeHee apu(MeTHIecKoe, MeInaHa,
HauOOoJIbIIIEE U HANMEHBIIIEE 3HA4YCHHA, padMax, IUCICPCHd, CTAHAAPTHOC
OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATH
UH(OPMALINIO, IPEJICTABICHHYIO B TAOIUIIAX, HA JUarpaMMax, rpadukax,
OTpPaXXAIOUIYIO CBOICTBA peabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
UHPOPMALIMIO C TOMOIIBIO Ta0JNWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHUueCcKHX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB, Fpa(i)H‘-IGCKI/I HCcCiaea0oBaTb COBMECTHBIC
HaONIOJCHNSI C TIOMOINBIO JWAarpaMM pacCeMBaHMsS W JIMHEWHON

perpeccun
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YMeHue OonepupoBarh IOHATUAMM: CIIy4alHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIy4alHOrO COOBITUS; YMEHHE BBIYHMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpaUuecKUX METOJOB; MPUMEHSThH
(GopMyJBl CIOXKEHHS U YMHOXKEHHS BEpOSITHOCTEH, (OpMyIly MOJIHON
BEPOSATHOCTH, hopMmyiy bepHymnu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUAMM: CllydyaiiHas BeEJIMYMHA, pACIpPEIEICHUE BEPOSITHOCTEM,
MaTeMaTHYeCKOe OXHUAAHHUEe, JAUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
ClydailHOW BeJWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEDHOIO, II0OKA3aTE€IbHOTO M HOPMAaJBHOIO PACIPEACICHUMN;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX pACIHPENEICHUN UL
pelieHus 3aJad; 3HAaKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIUX YHCEl,
METO/Abl BBIOOPOYHBIX MCCIEIOBAHUMN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOJIHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH IOHATUAMU: COUYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIO MepecTaHoBOK; OmHOM HbroToHa; ymeHue
OPUMEHATh KOMOUHATOPHBIE (DAKThI U pacCyKICHUsI IS pelIeHus 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHbIX  COOBITHUN; COCTaBJISITh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOqueHHLIﬁ pe3yJibTaTt

YMeHue onepupoBaTh IOHATHSAMM: TOYKA, IMpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIJa, IUJIOCKUM yrodi,
JIBYTPaHHBI YroJ, TPEXIPAaHHBIM yIoJ, CKPEIIMBAIOIIMECS NPSMBIE,
NapajuIebHOCTh U NMEPHEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yrou
MEXy MNPSAMBIMH, YToJl MEXIY HpPSIMOW M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEKITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BATh IIPU
pellleHnH 3a7ad M3y4eHHbIe ()aKThl U TEOPEMBl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXAlOIIEro MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOIIbI0 T€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3a1a4Un

YMeHue onepupoBaTh MOHITUSIMHM: IUIOMAAb (GUTYPBI, 00BEM (PUTYpHI,
MHOTOI'PaHHUK, MPAaBWIbHBIA MHOTOTPAHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, THapajieienurnen, Mpu3Ma, mupamuia, (urypa U TMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanas cepsl, MIomaib
MOBEPXHOCTU MHPAMUIbI, MPU3MBI, KOHYyca, IMIMHIpPA, 00bEM Kyoa,

MpAMOYTOJIBHOTO TMapalICjICIuIcaa, MnupaMuabl, IMMPU3MbI, HUJIWHIPA,
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KOHYyca, Il1apa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHUsI KOHyca M LMIMHIpA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHE Ilapa, IUIOCKOCTD,
Kacatomascs chepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHe
MHOI'OI'paHHMKA, N300pakaTb MHOTOTPAHHUKH, (PUIYpBl U MOBEPXHOCTH
BpallleHUs], UX CEYEHHUS, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPE/CTB;
yYMEHHE NPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOATEIIBHO
(dopMyIHpOBaTH ONpEAETICHHUS U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax U IpU3HAKAX I€OMETPUYECKUX (pUryp, o00OCHOBHIBATH WM
OlpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccudukauuioo ¢uryp 1o
pPa3IUYHBIM TMpPU3HAKAM, BBIIOJHATH HEOOXOJUMbIE OIMOJIHUTEIbHbIE

MOCTPOEHUS

YMeHue omnepupoBaTh IMOHSATUSMHU: JABM)KEHHE B IPOCTPAHCTBE,
napaJuIeIIbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MMOA0OMs, TOMO0OHBIE (UTYpBI;, yMEHHE
pacrno3HaBaTh paBHBIC W MOJO0HBIC (QUTYPBI, B TOM YHUCIIC B TPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS
IIPH PEIICHHUH 3a/1a4; HAXOIUTh TEOMETPUICSCKUE BETUIUHBI (JITMHA, YTOJI,
IUIOMIA/1b, 00BEM) MPU PEUICHUH 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U
U3 PEATbHOW XU3HW; YMEHHE BBIYUCIISTH T'€OMETPHUCCKHE BEITHMYMHBI
(nmuHA, yroia, Mmiomanb, 00BbEM, IUIOMAAh MOBEPXHOCTH), HCIONb3YS
W3yYCHHBIC (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaAb cdepbl; 00béM KyOa,
NPSIMOYTOJIBHOTO TapaJlIeNIeNUITe[a, MUPAMUIBI, MPU3MBI, ITWINHJpPA,

KOHYCa, mapa; YMCHHUC HAXOAUTh OTHOIICHHUC 00BEMOB HO,Z[O6HLIX (I)I/Il“yp

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpa Ha YHCIIO, Pa3lIoKCHHUE BEKTOpa Mo Oa3ucy,
CKAJIIPHOE TPOMU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOI MEXIY
BEKTOpaMH; YMEHHE HMCIIOJIb30BaTh BEKTOPHBIA U KOOPJAMHATHBIA METO
JUISL pEIICHHs TEOMETPUYECKMX 3aJad M 3a]ad JAPYruX Y4YeOHBIX
MIPEAMETOB

YMeHue BbIOMpaTh TOAXOANIMN METOA JJIS peIIeHUs 3aayH;
MOHUMAHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUH TMPUPOJIHBIX U
OOIIECTBEHHBIX TPOILIECCOB W  SBJICHUH; yMEHHE paclo3HaBaTh

IMMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC INPUBOAWUTH



IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU

MaTeMaTUYECKON HAyK1



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH LETbIX YUCEN
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HATYpalbHOU cTeneHu. JlelicTBUs ¢ apupMEeTHUSCKUMHU
' KOPHSIMHM HaTypajibHON CTEIeHH
L4 Crenenp c¢ wnensiM nokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEJIEM.
' CBoiicTBa cTenEHU
Ls CuHyC, KOCHMHYC W TaHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCJIOBOI0 apryMeHTa
1.6 Jlorapu¢m ymcna. JlecaTuuHble U HaTypajJbHbIE JOrapudMbl
JletfictButenbHble 4HuCiIa. ApHPMETHYECKHE OIepalud ¢ JICHCTBUTEIHHBIMH
1.7 yucinamu. [lpuOnuxEHHBIC BBIUKUCICHUSA, TPaBUJA OKPYTJICHHUS, TPHUKUIKA H
OLICHKA PE3yJIbTaTa BhIUUCICHUI
1.8 [Ipeobpa3oBanue BbIpaykeHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUSs 1 HEpABEHCTBA
2.1 [emnpie 1 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 HppauronaibHble ypaBHEHUS
2.3 TpuroHoMeTpu4ecKre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMHUUECKUE YPABHCHHUS
2.5 Henble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U IorapupMUIEcKie HEpaBEHCTBA
2.8 TpuronomeTpuuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuua cucteMbl JIMHEWHBIX YpaBHeHUN. OnpeaenuTesb MaTpuLbl
3 OyHKIHIH U TpaduKh



3.1

3.2

3.3

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, crnocods! 3axanus ¢yHkuuu. I'paduk yskimuu. B3anmuo obpaTHble

¢bynkiuu. YérHeie u Heu€THbIE QyHKIMH. [leproanueckue GyHKInm

OOnacTp ompeneneHus: U MHOXECTBO 3HaueHuil ¢yHkuuu. Hynu ¢yHkuumm.
IIpomexxyTkn  3HaKonmocTossHCTBA. [IpOMEXyTKM MOHOTOHHOCTH — (DYHKLIHH.
MaxkcumMyMbl 1 MHUHUMYMBI (QyHKIWU. HamOonbliee W HavMEHbIIEe 3HAYCHUE

(GYHKIIMY Ha TPOMEKYTKE

Crenennas GyHKIMS C HATypaJIbHBIM M LIETBIM TOKaszareneM. E€ cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[NokazaTenbHas u orapudmMudeckas GyHKIHH, IX CBOWCTBA U TpapUKU

Touku paspeiBa. AcumnroTel rpaduxoB ¢ynkuuid. CpoiicTBa (QyHKUHUH,

HETMPEPBIBHBIX HAa OTPE3KE
[TocnenoBarensHOCTH, CIOCOOBI 3aJaHUS TTOCIIEOBATEILHOCTEN
ApudmeTndeckas U TeoMeTpudecKas mporpeccun. @opmyiia ClI0KHBIX TPOLEHTOB
Hayana maTemaTtnueckoro aHanusa

[IpousBonnas ¢pyukuuu. [IpousBoiHbIe d71€MEHTAPHBIX (PYHKIIHIMA

[IpumeHeHne NpPoU3BOAHON K HCCIENOBaHUIO (YHKUMH HA MOHOTOHHOCTbH H
sKkcTpeMyMbl. Haxoknenne HanOobIIero 1 HAMMEHbIIIETO 3HaYeHUs PYyHKIIUNA Ha

OTpE3KE
[lepBooOpasnas. MuTerpan

MHOXeCTBa U JIOTHKa

MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA

OmnucarenbHas CTaTUCTHKA

BepostHocTh

Kombunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpallEHUs

KOOpIII/IHaTBI N BCKTOPLI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

I'eometpus. 10-11 knaccel : yuel. s o01ieo0pa3oBaT. yUpeKaeHui : 0a30BbIi

U ipoduit. ypoBHU /

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

https://sferum.ru/?p=start

https://math-ege.sdamgia.ru/

https://www.yaklass.ru/

https://uchi.ru/

https://znanierussia.ru/events/novye-gorizonty-ekaterinburg-312
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