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HOACHUTEJBHAA 3AIIMCKA

PaGouast mporpamma ydeOHOro Kypca «l'eomerpus» 06a30BOro ypoBHS st
oOyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPEIHEro oOIero oopa3oBaHus,



C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY O0pa30oBaHUIO, M TPAAUIMI POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YyYaroIIuXcsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OOYCJIOBJIEHA NPAKTHMUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, (opMHpOBaHUA (DYHKIIMOHAIBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 M HJIEATHHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBINUICHUS, HEOOXOMMMBIX [UIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHpyeMOe TpPHU H3YYCHHH OOYJarOIIMMHCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IETIOYKU JJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIIeHUsS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTAaTh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ady e€CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaibHOro ObITHs, (opma
OTpaXEHUSI OKPYIKAIOIIETO MHUpPA, YCJIOBHE YCIHENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIBLHOCTH,
SBIISIETCS. OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYyYarONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
pPa3HOBUIHOCTH OOpa3HOTO MBIIUIEHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.



[lens ocBoeHust mporpammbl ydeOHoro kypca «I'eomerpusi» Ha 0a3zoBOM
ypoBHE 0OyueHHss — o001eo0pa3oBaTelbHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
cnenupUIHBIX TEOMETPHH, BO3MOYKHOCTH YCTIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
M0 CIEIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIB30BAHHEM T'€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE IIpeIHAa3HAdYeHa JIsl
OOyYaroIMXCs CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanms. Takum oOpazoM, oOydarommuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHUS, CBA3aHHBIC
CO crneuu@uKod TEeOMETpUHM U HEOOXOAUMBIE [JIsi S>KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETpHUIO Oosee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU ESITEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl  OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHbIMM 3agadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBisIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe NpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupoBaHHME YMEHHs paClO3HABATh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MUPE MHOTOTPAHHUMKH U TeJa BpallleHuUs;

e OBJAJCHHE METOJAMH PEIICHMS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopMuUpOBaHHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOTOTPaHHHUKAX U TeJlaX BpallleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHHEe yMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXIeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJIJIEKTYaJbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
OoOy4Jarommxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHHME Ppaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX KU3HEHHBIX
CUTYyallMsIX M TIPU W3YYEHUU JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS



3aBUCHUMOCTEM UM 3aKOHOMEpHOCTeH, (OpMyIHpoBaTb HUX Ha S3bIKE
IeOMETPUH U CO3/1aBaTh F€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YNIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
UHTYUTUBHOTO NO3HAHMsI, U ONpENEIEHHBIM 00pa3oM opraHu30BaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JabHENIIEMY U3YUYEHHIO MPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce CTEpPEOMETPUH MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUA.

OcHoBHBIE copaepkaresbHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacnpefeN€HHBIM 10 TrojaM OO0y4YeHwus,
CTPYKTYpUPOBAHO TakUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuiupsis U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpuu. Touka, mpsMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeluBaromuyecs mnpsaMble. [lapamnenbHOCTs OpSMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE IPAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIETBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMHM; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajulenbHBIX IuiockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TETpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeopeMa O IIpsAMOU
MEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUKYIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMM/IbI; PAaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHThl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHASA MpPU3MA U
NpaBWIbHAs NHPaMUA; NPABUIIbHAs TPEYroJibHas IMHUPaMHAA W TPABHIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIMPAHHHMKAX: OKTadp,
noneka’ap u ukocasap. CeueHus: MpuU3Mbl U MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPAMHAAX, NapajuleJenuIenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH MPSIMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TMOBEPXHOCTH TPABUILHON MHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MAPAMHU/IbI, IPU3MBI.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpamenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: ocCHOBaHUWE U BepIiliMHA, 00pa3yrolasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasyroIue U BbICOTa; OCHOBAaHMS M OOKOBasl MIOBEPXHOCTb.

Cdepa u map: HEHTp, paaudyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxkeHue chepbl U MIOCKOCTH; KacaTelibHasi MIIOCKOCTh K cdepe;
IJI01Ia1b ChEpPHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYycCa.

KomOunanuu Ten BpalieHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM HMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[TonoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3agay, CBI3aHHBIX €
IIPUMEHEHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTroi Mexay Bekropamu. CkalsipHOE MNPOU3BENIEHHE BEKTOPOB.
Boluncienre yrioB Mexay IpsMBIMH U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUN 00YUAIOMIErocs KaK aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
(GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJIb30BAaHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTusiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad4, peuIeHnH, pacCyx ICHUN;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e30macHoro odpasa *u3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIMA PEXUM 3aHSATHH U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHUMAHHUEM BIWSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelIeHUs 3aaad B
0o0JaCTH  OKpY’)KAromel Cpeapl, ITUTAHHUPOBAHMS TIOCTYIKOB M OIEHKH HUX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

Cc(OpPMHPOBAHHOCTBI0O MHPOBO33PCHHUS, COOTBETCTBYIOIIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEYCCKON JCATEIBHOCTH, JTamoB ¢
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIMBUIM3AIMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKHM W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEJACTBOM II03HAHUS MHUPa;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYID M HCCIAEAOBATEIBCKYIO JIEATEILHOCTD
WHUBUTyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOEHUSI MPOTPAMMBI YU4EOHOTO MpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OeUCTEUIMU.

1)  Vuueepcanvnvlie  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBISBIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKK MAaTEMaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHHS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIHPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeursi B (pakTaxX, JaHHBIX, HAOJIOJICHUSAX U YTBEPKICHUSX;



npeiaratb ~ KpUTEpUM Uil BBISIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€NIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJaud (CpaBHHUBAThb HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpaATh HawbOoNee MOAXOMAINMA C YIETOM
CaMOCTOSATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOABI 110 pe3ysbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABIATH AehUIMTH MHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JJIsi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUOB M (POPM MIPENCTABICHNUS,

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uHbopMauu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUGHble  Oelicmeus, 0becneuusarom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB JHAaliora, oOHapyXUBaTh Pa3U4yHe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOM Popme PopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PELICHHS  3aJayd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTUMHU YJIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedekcuun Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa pelieHus MaTeMaTUYECKOM 3a1a4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUHM W CIICICTBHUSI W3 HHUX IPU PEIICHUH
TCOMETPUUYECKUX 3a71a4.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYIISIPHOCTD MPSMBbIX
Y IUIOCKOCTEHN.

KnaccudumumpoBate B3aMMHOE pacHoIOKCHHE MPSAMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHSIMH: ABYTPAaHHBIA YTOJ, TPaHW ABYTPAHHOTO YTIJia,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yrosl IBYIpPaHHOIO yIJa; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHWK, BBITYKJIBIH ¥ HEBBITYKIIBIHA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpAaHHUKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOIPAaHHUKOB (MHUpaMua; MpU3Ma,
MPSIMOYTOJIbHBIN MapalijiesienuIel, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIs
kimaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW;, TPAaBUIBHBIC
MHOTOTPAHHHKH; TIPIMBIC ¥ HAKJIIOHHBIC TIPU3MBI, TTapaJUICICTTUTICBI).

OnepupoBath MOHATUSMHU: CEKYIAs MIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YS METO/ CIICIOB.

CTpouTh CcEUeHHUS MHOTOTPAHHHKOB METOJOM  CJIEZIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTS)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BHJ
CBEpXY, COOKY, CHHUBY.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIIMYMH MO 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIUYMCICHUEC PACCTOSHHUUA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH O 00pasiam uiu
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX  MaTEeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIy TNPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Boruucisate 00bEMBI M TIIOMIAAM MTOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMyaa) ¢ nOpuMeHeHueM GOopMys; BBIUUCHATH COOTHOIICHHUS  MEXAY
IIOIIAASIMU TOBEPXHOCTEHN, 00BbEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTH CHMMETPUU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTy TeomeTpuueckue (HaKThl I PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOJaratonX HECKOJIbKO IAroB PEIICHUs, €CIIH YyCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATP  MpPOCTEHIINE MPOrPaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoaMTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJTYYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHATHUA B IMPOLECCE IOUCKA PEIICHUS
MaTE€MaTUYeCKl CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITOJIb30BAaHUEM I€OMETPUUYECKUX TTOHATHI U TEOpEM, ammnapara ajreOpbl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KUIACC

OnepupoBaTh MOHATUAMM: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolue KOHHIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOrO CIOS;
IapOBOU CEKTOP.

Beruucnare  0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tea  BpalleHus,
T€OMETPUYECKUX TeJI C MpUMEHEHUEM (HOopMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIM B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS.

BeIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMHU
MOAOOHBIX TEII.



N300paxaTh u3yyaeMmble (GUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO0 Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YMCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTat0T.

[TpuMeHATh TpaBWIIO MapaIeNIenuIea.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMH, CKAJIIPHOE NIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHUCTEME KOOPAMHAT.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOJIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreiiline reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemare 3agaun Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLIEHUN U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH aJropuT™Mam, MpUMEHss
W3BECTHBIE METObI IIPU PEIICHUN CTaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumeHsATh mpocTeilliie MpOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3aa4.

[IpuBoAMTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPUMEHSATh HM3YYCHHbIE MOHSTHS B MPOIECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE T€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJAEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
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IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMHU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
6 06 9 1
DEMET MHOTOTPARIHIOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHMs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [IOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 brbmmorexa [TOK
> 1IEP P https://m_edsoo.ru/db685¢73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha | bubnmnoreka [HOK

PUCYHKAX, Ha TPOCKIMOHHBIX
YCPTEIKaAX

https://m.edsoo.ru/a63959%ed

HauanpHabie cBenenus o kyoe u
MUpaMuie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB

HauanpHabie cBenenns o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

bubnunotexa LIOK
https://m.edsoo.ru/3d8ffd32




NUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMAaTUYECKOM

bubnunoreka LIOK
7 MMOCTPOSHUH CTEPEOMETPUH: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITousTre 00 akCHOMAaTUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI buGnuorexa [IOK
) https://m.edsoo.ru/239c8cb4
CTEPEOMETPHH U CIICACTBUS U3 HUX
ITonsatue 00 aKCHOMATHYECKOM
9 0CTpOE cTepeoMe aKCHO bubmmorexa LOK
IIOCTPOEHUH CT METPUU: AKCHOMBI
P PEOMETP https://m.eds00.ru/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTre 00 aKCHOMATUYECKOM
10 0CTpOE cTepeoMe aKcHo bubmmorexa LOK
IIOCTPOEHUH CT METPUU: AKCHOMBI
p P p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnoiokeHHe NPSIMbIX B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubmuoreka [IOK
napajijIeNIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nunorexa LIOK
12 NapajuleJIbHbIC NIPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bubmuoreka [JOK
[TapaienbHOCTh IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmorekxa [IOK
14 VYIIIBI ¢ COHANPABIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN bubmorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTHU: TETPad bubmmorexa [IOK
yP - TCTpad P, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHIH https://m_edsoo.ru/1d434d0f
b K
21 [Toctpoenue ceueHuit nommorexa [0
https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I;JCKocflTI/I'}l;e l:)neH UK IJ)'ISI HbIE brbmmorexa [TOK
- NEPTEANKY AP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapasenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIEe U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHaAuKyJIApHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEePIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEHANKYIISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 aCPCTosIHHeYOT IT)quI/I 0 IJIOCKOCTH bubmmorexa [TOK
P fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
32 ACCTOSIHUE OT TOYKH J0 IJIOCKOCTH bubmorexa HOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
33 a(?CTOﬂHI/ICYOT l;quI/I 0 TTIOCKOCTH brbmmorexa [IOK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
[TepnienquKymnsip U HaAKJIOHHBIE:
34 a(iJTOHHI/ICYOT IT)quI/I 0 IUIOCKOCTH brbmmorexa [TOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXKIY bubnmnorexa [JOK
NPAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TMHEUHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJjia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPaHHOI'O yIia https://m.edsoo.ru/c7c777ed
38 [TepneHUKyYISIPHOCTD TIIIOCKOCTEH: bubnuotexa [JOK




MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 np£3HaK ne[})]negnHKynﬂpHOCTH JIBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
40 HpESHaK HegnegﬂnKynﬂpHOCTH JBYX bubmmorexa LIOK
s https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApAx bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIApax bubmmorexa [IOK
https://m.edsoo.ru/91246736
KonTponbHas pabota no Temam
44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "YTibel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHTBhl MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKIIbIE bubamorexa LOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu v
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCThH PU3MBbI
47 [Tapannenenunen, npaMOyTroJIbHBII bubnuotexa [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yroipHasi MMpamMuza,
rpaHd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MIOHATHE MTPaBUIBHOIO
MHOIOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
Y IIpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuja u
MIPaBWIbHBIN TeTpadip; KyO

bu6nmoreka [IOK
https://m.edsoo.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 31eMEHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAb OCHOBAaHUM,
TeopeMa 0 OOKOBON MOBEPXHOCTU
MPSAMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

bu6nmorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUpPaMHUIbI, TEOPEMa O IUIOIAAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMH

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95t5c04
N bubnuorexa [JOK
36 Honsrue 06 00neme https:/m.eds00.ru/7ad0020b
. bubnuoreka [{OK
57 0
OOBEM MHpaMi eI https:/m.edsoo.ru/235171b3
N bubnuoreka [{OK
58 O65EM IHpaMHZTEL https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
>9 OOBEM mupamiL! https://m.edsoo.ru/79¢10312
. bubnuorexa [{OK
60 OOBEM mupamHIL! https://m.edsoo.ru/2faadc3f
bubmmoteka IIOK
1 "
6 O0bem mpr3met https:/m.edso0.ru/79853608
bu6mmoreka IIOK
’ "
6 O0bem mpr3met https://m.edsoo.ru/1¢053890
" bubmuoreka [IOK
63 O6wEM IpI3MEL https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no teme bubnmnoreka [HOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK

[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpeHmE, 0600IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOUKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 INIOCKOCTH, MEXIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU
bubnunorexa LIOK
67 HToroBasi KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3allHsl 3HAHUH.
Beruucnenue yrioB: Mex /1
68 CerIHI/IBaI-OH_[ZIrMI/IC}I HpHML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JIMaMEeTp; TUIOIIAJb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxenue cdepsl, mapa Ha | bubanorexa [JOK
mockocTd. CeueHus mapa https://m.edsoo.ru/bc15f72
unuuapuyeckas HOBEPXHOCTb,

4 o0pa3yolne UIHHIPHIECKOI 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas u OCb; 1 bubnmnoreka [HOK
I0a1b OOKOBOW U TOJTHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenus nuIMHIpa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEPIECHIUKYISIPHON OCH LIUIUHAPA)
bubnuotexa [JOK
7 KoHnnueckas moBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHME U BEPIIMHA,

8 oOpa3ymollas 1 och; IJI0Ab bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Y cedéHHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIzI/Iﬂ u gOKzI;;{l bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
rapajieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXO/ASIIEH uepe3
BEPILUHY)

1 KomOunamus ten BpareHus u bubmuorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsrl; chepa, BOUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK WJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [TonsTe 06 06bEMe. OCHOBHBIC bubnuorexa [{OK
CBOMCTBA 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OGbEM LHpa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OObEM tapa it MIOAb ChepEI https://m.edsoo.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

https://m.edsoo.ru/810cf1eb




CoOTHOIICHUST MEXIY TUTOIIAISIMU
MOBEPXHOCTEH, 00BEMAMHU
MOT00HBIX TEJ

17 KonTponbHas pabora no Temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembl TE" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IJI0CKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 Clio)keHHe ¥ BEIYUTAaHUE BEKTOPOB bubmorexa OK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO
MHOYCHHE BEKTOPa Ha AHC https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILJIAaHAPHBIM I]:GKTO TEM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenumnena
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPaABUII JIEUCTBHIH C bubmorexa HOK
P papiiA https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINA METO/T
23 m I/Ip CIICHUN FCOMe’ll:“) HYECKUX bubmorexa HOK
prp p https://m.edsoo.ru/d3alfe30
3a71a4
[IpsiMoyronbHas cucteMa
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. [Ipocreiimne https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
’5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenne yrioB Mexmy bubnunorexa LIOK

IMPpsAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e




KonTponbhas pabota no teme

bu6nmoreka [IOK

27 "Bextoper n K?OpﬂHHaTH i ! https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
[JITAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U

29 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1 bubnuorexa [IOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1

30 CHCTeMaTHu3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
penieHus
[ToBTOpenue, 06o0IIEeHNE U

31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun 1 bubmuorexa [IOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

0 cucreMmarusanus 3HaHui. OCHOBHEIE | bu6mmoreka IIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WroroBas koHTpoJsibHAs paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600mEeHNE U 1 bub6mmorexa [IOK

CHCTEMAaTHU3aIINs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NIPsAMasi, INIOCKOCTb
75 IIpuMeHITh aKCMOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU PELICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
4 KnaccuuuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYIPAHHBIN Yrojl, TPaHH JIBYI'PAHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
~7 PacniozHaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHUKOB (MHMpamMuia, NMpU3Ma,
' MPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
- KJaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' [IPaBWIBHBIE MHOTOTPAaHHHUKH, TPSAMBIE M  HAKIOHHBIE IPU3MBI,
TapajuIeTIeTUIIe bl )
- OnepupoBatb MOHSATUSAMU: ceKymas IIJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHWH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YA MCTO CJICIOB

CTpOI/ITL CCUCHUA MHOTOTPpaAHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (QUTYD:



BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMaMm, IMNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHE MCTOIBI IIpU
peliCHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS IMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJroputMam, MPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOJbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlda4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATUSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IUNIOCKOCTh CUMMCTPHHU, ICHTP, OChb U IINIOCKOCTb CUMMCTPHUHA (1)I/IprBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, IPEACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHsaTH reoMeTpudeckrue (GaxKThl A PEIIEHUS CTEPEOMETPHUECKUX
3a/a4, MpeIoiaraloliuX HECKOJIbKO IIaroB pEIIEHUsl, €CIU YCIOBUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, paCIIO3HABATDH MMPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBEC

[IpuMeHsTHh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peasibHbIE
CUTyallud M MPHUMEHATh HW3YYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
peuneHus MaTeMaTHYECKH chopMyITUPOBAHHOMN poOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUU, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara airedpsl, pelmaTh MpaKTUYECKUe 3a7auu, CBI3aHHBIE C

HaXOXICHUEM I'€COMECTPHUICCKUX BCIINYHNH



11 KJIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromye
61 IWIMHJIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
' oOpa3yiole  KOHHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, APOBON CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' TeOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OMKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK MJTH TEJIO
BpaIICHUS
63 BBIUUCIIATE COOTHOIICHWST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TEI
6.9 N300paxkaTh n3ydaemble GUIypbl OT PYKH U C MPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPE0OPa3OBHIBATH HH(OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAxX
[TpumeHsTh TeoMeTpuueckue (aKThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3ajiay, MPEANONaraloluX HECKOJbKO IIaroB pEeHIeHUs, €CIU YCIOBHUS
PUMEHEHHS 33J]aHbl B SBHOH Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KaKMMH CBOMCTBaMHU OHH

o0J1amaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJuICICIIUIICaAa IIPHU CI0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroil
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOM3BENICHUE, PACKIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG reOMCTPpUUCCKUE 3aga4d Ha JIPHUMCHCHHC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pematsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHUH I10 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a1

6.22

IIpuBOAUTE MpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIC 3HAHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb H3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C MCIIOIB30BAHUEM I€OMETPHUYECKUX IOHATHA H
TeopeM, armnapara anreOpbl, perars MpakTUYECKHe 3a/1a4M, CBSI3aHHbIE C

HaXOXKXJACHUCM I'€COMCTPHUICCKUX BCININH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUSA U3 HUX

B3auMHOe pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  I€PECEKaOIIHEcs,
napajuleJibHble U CKpeliMBaromuecs npsMele. [lapamienbHOCTh NpsAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSMON M IUIOCKOCTU. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXKAYy HpPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaljiesibHbIE MIIOCKOCTH, CBOMCTBA MapajiebHbIX
wiockocteil. [Ipocteiimue mpocTpaHcTBEHHBbIE (GUTYPBI HA IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuies], IOCTPOSHHE CeUeHHM

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MAPAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MeEXAY IpPsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPSAMOM J0
IJIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocrted. Teopema o Tpéx

NEePHEHANKYIIAPAX

7.4

[loHATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBl MHOIOIDAHHMKA, BBINYKIIBIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MMapauIeICITNAIIE T
U ero ceorcrsa. [Iupamuna: n-yrojibHas nupamuia, TpaHd U OCHOBaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAA MOBEPXHOCTh MUPAMUJbI, IPABUIbHAS U yCeUEHHAs MUpaMua.

OJIEMEHTHI npu3Mbl U TMHUPAMUIBL. HpaBI/IJ'ILHBIC MHOT'OT'paHHUKH: ITOHATUC




7.5

7.6

1.7

NpPaBWIHHOTO MHOTOTPaHHUKA, TMpaBWIIbHAS TMpU3Ma M MpaBUIbHAs MUPAMUAA,
MpaBWJIbHAs TPEyrojbHas MUpaMUAa U MPaBUIbHBIN TeTpasrap, Kyo. [Ipeacrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajliCjaCuurcaax, nmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHHUH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MpsAMOK mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbl, TEOpeMa O IUIOLIaau

yceuénHoii nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIIaasIMU HOBCpXHOCTeﬁ,

00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpasytomas u oCh, TUIOIaAs OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKkoi moBepxHocTH. KoHyc: ocHOBaHME W BeplInHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLaab NOBEepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, Iomanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OTMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienuneaa u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0bEM 1mapa 1 TiIonaab chepsl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILNHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4uciio. PasnoxkeHune BekTopa Mo TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitmne 3agaun B KOOpAWHATaXx. YToi Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHICCKUX 3ada4



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

BnageHne meromaMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKcuoMma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHBIX IPOLECCOB U ABJICHUN U NIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBIX IPEIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIBHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTATOK IO MOAYNIO, PAlHOHAIBHOE YHCIIO,
UppallMOHAILHOE  YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
2 paloHaIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemeHuu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULMOHHBIMM  CHUCTEMAMM  CUHUCJICHMS;  YMEHHE
BBITNIOJIHATh BBIYMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENEeHsIMU M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MNOHATHSAMU: IOCIEI0BATEIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO yOBbIBalOIIas TIeOMETpUYecKass TMPOTPeccus; yMeEHHUe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH TIOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3alUCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATUSIMU: MaTpumia 2x2 u  3X3, omnpeneaureslb  MaTpHLbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABECHCTBA MW CHCTCMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (GYHKIMHU, HauOoJblllee M HaMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLIUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢u3nyecKuil CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUSA, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GYHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIUI;
YMEHHUE UCIOIb30BaTh MPOU3BOIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHME 3HAuYeHUs (PYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKACHHS HAWIYy4dIlIero

pelmiCHusd B HNPUKIIAJHBIX, B TOM YHCJIC COIHUAIIbBHO-DKOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HAXOIUTh TUIOMATU U 00BEMBI (UTY C TTOMOIIIBIO
WHTETpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbI0 AU PepeHIInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTUIHAS
byHKLuS, paroHaibHast byHKuus, CTEIICHHAast byHKIHA,
TpUrOHOMeTpHudYeckne (QyHKIUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBINOIHATH HPEOOpa3OBaHUS
rpaduKoB (HyHKIMN, UCTIONB30BaTh TPApUKH JJIs U3YUEHHsI TPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 M3 peaybHON JKU3HU; BBIPAXKATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIU U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAaJIOTH, 33/1a4H U3 00JacTH YIPaBICHUS THYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peaNbHBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJYYEHHBI pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpeAHEe apupMEeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HAWMEHblIEe 3HAYeHHUs, pa3Max, JucHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATb,
MHTEPHPETHPOBaTh HH(GOpPMAIMIO, TNPEACTABICHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIbIO TAOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCII€ C NPUMEHEHUEM
rpau4yeckux METOJOB W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAUarpaMm

pacccuBaHusd U JIMHEMHOMN perpeccun




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny beprymnu, komOuHaTOpHBIE (GaKThl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
HNOHATUSIMM:  CiydaiiHass BEJIUYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHS M CTaHJApPTHOE OTKIOHECHHE
ClyualiHOW BeIMYUHBI, (YHKIUU paclpenesieHuss W IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEIbHOTO W HOPMAJbHOTO  PAaCIpPElEICHUN;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Juis
peleHus 3aay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE MPUBOAUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIBIIMX YHCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
IIPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCyKICHUS ISl PELLEHUs 3a/1ay;
OLICHUBATh BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATHUAMM: TOYKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JIBYI'PAHHBIA YrOj, TPEXIPAHHBIA YroJj, CKPEHIMBAIOIIMECS IpPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IIPU
pelIeHUH 3aJad U3y4eHHbIE (DAKTBI M TEOpEeMbl IJIAaHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (GUTYpPbI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npusMa, HUpaMuaa, (urypa U THOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU NHUPAMUJbI, NMPU3MBL, KOHYCa, IWIMHIpa, 00BEM Kyoda,

nNpAMOYTOJIbHOT'O TTapaJuICICIuIcaa, nupaMuabl, NpPU3MbI, HUIAHIApPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYCa W IMIUHIPA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cpepsl, LWIMHAPA, KOHYCa; yYMEHHE CTPOUTb CEUYEHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMyIHpOBaTH ONpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBaxX W NMpU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TIPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JIBIJKCHHE B IPOCTPAHCTBE,
napajuleNbHbI MEPEeHOC, CUMMETPUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpBI, B TOM YHCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHHUS
IOpU pEIIeHUWU 3a7a4; HAXOIUTh TEOMETPUYECKHE BEIWYHHBI (JJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWH 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEATbHON JKU3HHU; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BEIIMYUHBI (JUIMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOMIAAh IOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHbIE (DOPMYJIBI M METONBbI, B TOM 4YHCIE: IUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MTUPaMHIbL, TPU3MBI,
HWINHIpPA, KOHyca, Iapa; YMEHHE HaXOJWTh OTHOLIEHHE OO0bEMOB

NOJ00HBIX puUryp

YMeHue onepupoBaTh NOHATUAMU: MPSAMOYTOJIbHAs CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3lOXKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXKIY
BEKTOpPaMHU; YMEHUE UCIIOIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUIST  pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a7ad  JAPYruX y4eOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
MMOHMMAaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYEHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX  MPOIIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpuUMEpPbl  MATCMATHYCCKUX

MaTeMaTU4YECKON HAyKH

OTKPBITUH  POCCHUCKOMN

u

MHUPOBOM




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
1o Panmonanbupie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHOUW creneHu. JlelicTBus ¢ apudmeTHIecKuMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoMCTBa
' CTETeHH
15 CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHUS
24 [TokazarenbHble U IorapupMUIECKUE YpaBHEHHUS
2.5 Ienbie u 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Matpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbL




3 OyHKIUYT U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
39 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKunu. HauOosnbliee M HauMmeHblllee 3HAa4YE€HUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3zarteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.6 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XHBIX MPOLIEHTOB
4 Hauvana mareMaTnyeckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeneHne NPOU3BOAHON K HCCICNOBaHMI0 (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxeHne HanOosblIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHuKH
7.4 Tena v MOBEpXHOCTH BPALEHUS



7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e MatematuKa: anrebpa 1 Hayana maTemaTMYecKoro aHanunsa, reometpus. lreometpus. 10-11 knacc.
AtaHacsaH J1.C., byty3os B.®., Kagomues C.b. 1 ap. AKuMoHepHoe obuecTBo «M3aaTenbcTBo

«[poceBeweHne»

METOINYECKHUE MATEPHUAJIBI JJIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075111
Brnageney ¥ugeneea Hatanss MieaHoBHa

OeicTevTened C03.04.2025 no 03.04.2026



http://www.tcpdf.org

		2025-10-29T15:30:23+0500




