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MNOACHUTEJBbHASA 3AIIMCKA

Pabouass mporpamma yueGHoro kypca «['eomerpusi» 0a30BOro ypoBHS i
oOyuvaromuxcst 10 —11  kmaccoB  pa3paborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOIO0 00pa30BaTENIbHOrO CTaHAapTa CpelHero oOlmiero oOpa3oBaHMs, C
Y9ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA, MPEIBSIBIAEMBIX K MaTEeMaTHYECKOMY
o0pa3oBaHUIO, M TpaJuLUUi poccHilckoro oOpa3oBanus. Peanuzanus mnporpaMMbl
o0OecrieyrBaeT OBJIAJICHUE KIHOYEBBIMU KOMIIETCHLIMSIMH, COCTABJISIOUIMMHU OCHOBY IS
CaMOpa3BUTHsI U HENPEPHIBHOIO 00pa30BaHMs, LEIOCTHOCTh OOUIEKYJIBTYPHOIO,
JUYHOCTHOTO U MO3HABATENIbHOI'O Pa3BUTHS JIMUHOCTH O0YYaIOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOT0O Kypca reoMeTpuu Ha YPOBHE CpeHEro o01iero ooOpa3oBaHus
oOycllOBJI€Ha TMPAaKTHUYECKOM 3HAYMMOCTBIO  METANpEJAMETHBIX M  MPEIMETHBIX
pe3ynbTaToB  OOy4YeHHMs] TE€OMETPUM B  HAMNpABIEHUU JIMYHOCTHOTO  Pa3BUTHS
oOyyvaroruxcsi, ¢GopmMupoBaHusi (QYHKIIMOHAIBHOW MaTeMaTHYECKOH TIPaMOTHOCTH,
M3YYCHHSI JPYTMX YYeOHBIX IUCHUIUIMH. Pa3BuThe y 0Oydaromuxcs MpaBUIbHBIX
MPE/ICTABICHUH O CYIIHOCTH M MPOUCXOXKJIECHUU TEeOMETPUUYECKUX aOCTpakKluid,
COOTHOILIEHUH PEabHOTO0 M HJICATbHOr0, XapaKTepe OTpaxKeHUs MaTeMaTH4eCKOn
HAyKOW SIBJCHHI M MPOILIECCOB PEalbHOI0 MHUpPA, MECTE€ T€OMETPUM B CHCTEME HayK U
pOJIM  MaTEMaTHYECKOTO0 MOJECIUPOBAHUS B HAy4YHOM TIO3HAHMM M B IPAKTHKE
croco6cTByeT (POPMHPOBAHUIO HAYUYHOTO MHPOBO33PEHUS YUalIMXCs, a TAKKe KayecTB
MBIIIJICHUS, HEOOXOAUMBIX JJIsl aAaNTallud B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBAsieTCs OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusi, TaKk Kak oOecrneyrBaeT BO3MOXXHOCTb M3y4Y€HHUS KaK JUCUUIUIMH
€CTECTBEHHO-HAy4YHON HAIIPABJICHHOCTH, TaK U T'YMaHUTApPHOM.

Jlornueckoe  MbllIUIeHHE, GOpMUpPYEeMOe TpU HM3YyYEHUU OO0y4YaroUUMUCs
HNOHSTHUMHBIX OCHOB T'€OMETPUHM U TMOCTPOCHUHU IIETOYKU JIOTMYECKUX YTBEPKIECHUN B
XOJIe pEIIeHUs] TE€OMETPUUECKHUX 3aad, YMEHUE BBIIBUTATh W OINpPOBEpraTh TUIOTE3bI
HEMOCPEACTBEHHO MCIONB3YIOTCS MPHU PEIICHUH 3a]a4 €CTECTBEHHO-HAyYHOIO IHKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHUeHTHpPOBATHCA B MPOCTPAHCTBE UIPAaeT CYIIECTBEHHYIO POJb BO BCEX
o0nacTsX OesTeNbHOCTH YenoBeka. OpueHTalMs YejIoBeKa BO BPEMEHHU U MPOCTPAHCTBE
— HE00XOAMMOE YCJIOBHE €ro COLMANBHOTO OBbITHA, opMa OTpaXKEHHUSI OKPYKaIOIIEro
MHpa, YCIOBUE YCHEITHOTO TTO3HAHUS U aKTUBHOTO MPeoO0pa3oBaHus JIEHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIWHSET pa3Hble BUIbI Y4eOHOU U
TPYJIOBOM JEATENBHOCTH, SIBISETCS OJHUM W3 TPOGECCHOHATBHO BaXKHBIX KauecTB,
MOTOMY aKTyajdbHa 3a7ada (GOpMHUPOBaHHUS Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUST KaK PA3HOBUIHOCTH OOPA3HOTO MBINIJICHUS — CYHIECTBEHHOTO KOMITOHEHTA
B MMOATOTOBKE K MPAKTUYECKON JIESATEIHHOCTH TI0 MHOTUM HAIIPaBJICHUSIM.

Ilenb ocBoeHus mporpaMMmbl yueOHOro kypca «l'eomerpusi» Ha 6a30BOM ypOBHE
o0ydeHus1 — o0I1e00pazoBaTeIbHOE U OOIICKYJIBTYPHOES Pa3BUTHE OOYyUYaOIIMXCS depe3
o0ecrieyeHHEe BO3MOXHOCTH TNPUOOPETEHUS M  HCIOJNb30BAHUSA CUCTEMATHUYECKHX
TeOMETPUYECKUX 3HAHMA U JEHCTBUH, CHEHMU(PUYHBIX TE€OMETPUHU, BO3MOKHOCTH
YCIIEHTHOTO TPOJOJDKEHHS 00pa3oBaHMs 110 CIEUUANbHOCTSIM, HE CBS3aHHBIM C
MIPUKIIAIHBIM HCTIOJIb30BaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpun Ha 6a30BOM ypOBHE MpeaHa3HaueHa Uil 00yJaromuxcs
CpeIHEN MIKOJIBI, HE UCTIBITHIBABIINX 3HAUYNUTENBHBIX 3aTPYTHEHUH Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Takum oOpazom, oOyuarommecs Ha 0a30BOM YPOBHE JOJDKHBI



OCBOUTH OOILME MAaTEMaTUYECKHUE YMEHHUs, CBSA3aHHBIE CO CIELM(PHUKON TeoMEeTpuu M
HEOOXOAUMBbIE N7l KU3HU B COBpeMEHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXHOCTh M3y4YUTh T€OMETpHUIO OoJiee TIIyOOKO, €CiIu B JajbHEHIIEM BO3HUKHET
HEO0OXOJIMMOCTh B TEOMETPUUECKHUX 3HAHUAX B IPO(ECCUOHAIBHOMN AESITENIbHOCTH.

JlocTrkeHue  LeAM  OCBOEGHMS  MpPOTrpaMMbl  OOECHEYMBAETCSl  PEIICHUEM
COOTBETCTBYIOUIUX 3a7au. [I[puopuTeTHRIMH 3aJadyaMHi OCBOEHHUA Kypca «I['eoMeTpum» Ha
6a30BoM ypoBHE B 10—11 kaccax siBISIFOTCS:

e (opmupoBaHUE MPEACTABIECHUS O FEOMETPUU KAaK YaCTU MHPOBOM KyJIbTYphl U

OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHUE MpPEACTaBIECHUS O MHOTOTPAaHHMKAX M TeJaxX BpaILEHUs KaK O
BAKHEHIIIMX MaTEMaTUYECKUX MOJEJIAX, MO3BOJSIOUIUX OMUCHIBATh M M3y4yaTh
pasHbIe SIBJICHUS OKPY>KaOIEro MUpPa;

e (opmupoBaHHME yMEHHUs paclo3HaBaTh Ha YEPTEkKax, MOJEISAX U B peaIbHOM
MHpe MHOTOTPAHHUKH U TeJla BPalllCHHUS;

® OBJAJICHHE METOJAAMM pEUIeHHs 3aJad Ha IOCTPOCHHMS Ha HM300paKeHMSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHME  YMEHHS  ONEpPUPOBATb  OCHOBHBIMU  MOHATUSIMH O
MHOTOTpaHHHUKaX U TeJaX BpalleHUs! U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHUE aNTOPUTMaMH pEILIEHUS OCHOBHBIX THUIIOB 3ajaay; (HOpMHpOBaHUE
YMEHHS MPOBOAUTH HECIOXKHBIE J0Ka3aTelIbHbIe PACCYKICHHS B XO/€ pelleHus
CTEpPEOMETPUUYECKUX 3aJ1a4 U 3a/1a4 C MPAKTUYECKUM COJIEP)KaHUEM;

® pa3BUTHE HUHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0O0ydaromumxcs,
NO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATENbCKUX YMEHUMN, KPUTUYHOCTHU
MBILICHHUS;

e (dopmupoBaHue (yHKIMOHATBHOW T'PAMOTHOCTH, PEJIEBAHTHON TE€OMETPUHU:
yMEHHE pACIO3HaBaTh NPOSBIECHUS TE€OMETPUUECKHX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PeasbHBIX JKU3HEHHBIX CUTYALUIX U MPU U3YUYEHUU JPYTHX
y4eOHBIX TPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMyIHpOBaTh UX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh T€OMETPUUYECKUE MOJECIH,
IPUMEHSTh OCBOEHHBIM T'€OMETPUYECKHI ammapaT A pelIeHUs MPaKTUKO-
OpUEHTUPOBAHHBIX 3a/]a4, HWHTEPIPETUPOBATH M OIEHUBATH IOJYYECHHBIE
pE3yNbTATHI.

OTnuuuTenbHOW OCOOEGHHOCTBHIO MPOTPAMMBI  SBISIETCSI BKIIOYEHHUE B KYypC
CTEpEOMETPUM B Hauaje ero M3y4eHus 3a/ay, peliaeMblX Ha YpPOBHE HHTYUTHUBHOTO
MO3HAHUS, U OIpeneNEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIUPYET
MPOTEKAHWE WMHTYUTUBHBIX MPOIECCOB, MOTHBUPYET K JajbHEHIIEMY HW3YYCHHUIO
npeaMera.

[Ipennourenne oTHAETCS HATISIHO-KOHCTPYKTUBHOMY METOJly OOy4eHHs, TO €CThb
TEOPETUYECKNE 3HAaHHWA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
MPAKTUYECKON  JEATENbHOCTU. Pa3BuTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydaluxcst B Kypce CTepEOMETPUU MPOBOAUTCA 3a CUET PEIICHMs 3aJady Ha CO3JaHue
MPOCTPAHCTBEHHBIX 00PA30B M 3aJa4 Ha ONEPUPOBAHUE MIPOCTPAHCTBEHHBIMU 0Opa3amH.
Co3nanue oOpaza MpoOBOIUTCS C ONOPON HA HATJSAHOCTD, @ OIIEpUPOBaHUE 00pa3oM — B
YCJIOBHUSAX OTBJIEYEHHMS] OT HArJIJHOCTH, MBICICHHOIO HM3MEHEHHUS €ro HCXOJIHOT0
COJIEp/KaHUsI.



OcHoBHBIE cojaepkaTenbHble JMHUKM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanaukn», «lIpsMble M IUIOCKOCTHM B HIpOCTpaHCTBe», «Tema BpameHus»,
«BekToppl M KOOpAMHATBI B HPOCTpaHCTBE». POPMHUPOBAHHME JIOTMYECKUX YMEHUU
pacnpenensieTcsi He TOJNbKO MO COAEP>KATEIbHBIM JIMHUSAM, HO M 110 ToJaM OOy4yeHHUs Ha
YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs.

Copepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM  pe3yJbTaTaM
OCBOEHHUsI  pabodeil  mporpaMmbl,  pacupelnei€HHBIM IO  TogaM  OOydeHws,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI OBJIAJIECHUE F€OMETPUUYECKUMHU MOHATUSAMU U
HaBBIKAMU OCYILECTBIISJIOCh TOCHEAOBATENIbHO M MOCTYNATEIbHO, C COOJIIOJIEHUEM
MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIUCh B OOUIYIO CHCTEMY
reOMETPUYECKUX MPEeACTABICHUNA 00yYarommxcs, paclivpsas v yriyomnsas e€, obpasys
MPOYHbIE MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wm3yuenue reomerpum ortBoaurtcs 2 4daca B Hexemo B 10 kimacce m | gac B

Henento B 11 kiacce, Bcero 3a ABa roja ooydenus - 102 yueOHbIX Haca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIC TIOHATHS CTEpeoMeTpuu. Toduka, mpsmMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsTe 06 akCMOMaTUYECKOM MOCTPOCHUM CTEPEOMETPUM: aKCMOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe pacrmonokeHue TpsAMBIX B MPOCTPAHCTBE:  IMEPECEKAOLIUECH,
MapajyieIbHbIC U CKpEIIMBaronuecs npsmele. [lapanienbHOCTh MPAMBIX U TIOCKOCTEN B
MPOCTPAHCTBE: MApPAIJIEIbHBIC MPAMBIE B POCTPAHCTBE; MAPAILIETBHOCTh TPEX MPAMBIX;
MapaJJIEIbHOCTh MPSIMOM M IUIOCKOCTH. YTJIBI C COHAIPABJIECHHBIMH CTOPOHAMH; YTOJI
MEXJy MNOpsIMBIMH B TpocTpaHcTBE. [lapamienbHOCTh TIOCKOCTEW: MapaliebHbIE
IJIOCKOCTH; CBOMCTBA NapajuIeNbHBIX ILIOCKOCTEH. [Ipocrelimme npocTpaHCTBEHHBIE
(burypsl Ha TIIOCKOCTH: TETPadAp, KyO, MapaljiesIeuIe ], MOCTPOCHUE CEUYCHUH.

[lepnieHAUKYIAPHOCT MOPSIMOM M IUIOCKOCTH: MEPNEHAUKYJSAPHbIE TPSMbIE B
MPOCTPAHCTBE, MPSAMBIE NapaUieNbHbIE W MEPNEHAUKYISPHbIE K IJIOCKOCTH, MPU3HAK
NEePNEHANKYISIPHOCTH NPSIMOM U IUIOCKOCTH, T€OpEeMa O MPSIMOM MEepHEeHAUKYIISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTrOJ MEXKIY NPSIMOW M IIIOCKOCTHIO; JIBYTPAHHbBIN
yToJl, IMHEHUHBIN yroJl ABYTPaHHOrO yriia. llepneHaukynsp u HaKJIOHHbIE: pACCTOSIHUE OT
TOYKH JIO0 IJIOCKOCTH, PACCTOSHHUE OT MPSIMOM N0 TUIOCKOCTH, MPOEKIHs (UTypbl Ha
IJIOCKOCTh. [lepneHAuKyIIpHOCTh MJIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTH JBYX
IIockocTe. Teopema 0 TpEX NMePHEeHANKYJIApax.

MHororpaHHuKH

[loHsATHE MHOrOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAHHUKA, BBIIYKJIBIE M
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKA MHOrorpanHuka. [Ipusma: N-yronpHas npusma;
ITpaHd M OCHOBAaHMS MPHU3MBbI, MpsiMas M HAKJIOHHAs MNpPHU3MBbI, OOKOBas W TOJHAs
NOBEpPXHOCTh Npu3Mbl. [lapamnenenunesn, NpsSMOYroJibHbIA MapaJIeNeNUNe] U €ro
cBoiicTBa. [lupamuna: N-yrojapHas nupamuja, rpaHd U OCHOBAHHUE MUPAMUJIbl; OOKOBas U
NOJIHASI TIOBEPXHOCTh NHUPAMUIBL, NpaBUJIbHASA W YCEUEHHAas MNUpPAMUJA. DJIEMEHTHI
npu3Mbl W nupaMuibl. [IpaBuibHbIE MHOTOTPAHHUKHU: TOHSATHE MPABUIBHOTO
MHOTOIpAHHMKA; TMpaBWIbHAs MNpuU3Ma M T[paBWIbHasA NUpamMuAa; [paBUIbHAs
TpeyrojibHas MUpaMKa U MPaBWIbHBINA TeTpadap; KyO. [IpeacraBnenue o mpaBUIBLHBIX
MHOTOIPAHHUKAX: OKTa3JIp, NTOACKA3IP U UKocasap. CeueHus: MpU3Mbl U TUPAMU/IBL.

CummeTpusi B HOPOCTPAHCTBE: CHUMMETpPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. ODJIEMEHThl CHUMMETPUM B NHUpaMuAax, Mapajulesienuneaax, MpaBUIbHBIX
MHOT'OTpaHHUKAX.

Boruricnienue 3€MEHTOB MHOTOTPAaHHUKOB: p&Opa, muaroHanu, yriel. [lmomans
OOKOBOI MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSIMOU MPU3MBI, TUIONIAJb OCHOBAaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOi mpu3Mbl. [lnomans 00KOBOI MOBEPXHOCTU U
IIOBEPXHOCTH IPABWIBHOM MNHUPAMHUIBI, TEOpEMa O IUIOIAJAA YCEYEHHOM MHUPAMUIBI.
[TonsTre 06 06BEMe. OOBEM MTUPAMU/IBI, IPU3MBI.

[Tomo6ubie Tena B mpoctpaHcTBe. COOTHONIICHHMS MEXIy — IUIOIIAISIMU
MMOBEPXHOCTEH, 00BEMaMH IMOJOOHBIX TEIL.

11 KJIACC

Tena Bpamenus

[unuHapuveckas MOBEPXHOCTh, 00pa3yIoNue MUIUHAPUISCKON TOBEPXHOCTH, OCh
MWIMHAPUIECKOW TMOBEepXHOCTU. [lwimHap: ocHoBaHUST W OOKOBasi TOBEPXHOCTb,
oOpa3yroriasi ¥ OCh; IJIOMAh OOKOBOM U MOJHOM TOBEPXHOCTH.



Konnueckass moBepxHOCTb, 0OOpa3ylolue KOHMYECKOW TIOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH moBepxHocTH. KoHyC: OCHOBaHUE U BeplllnHa, 00pa3yrolias u oCh;
IJI01a/1b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolife U BbICOTA;
OCHOBaHUA U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AuamMeTp; IIoIalb TOBEPXHOCTU cdephl. Banmuoe
pacnosoxkeHue cepsl U MII0CKOCTHU; KacaTeabHas IIOCKOCTh K cepe; miomanb chepsl.

N3o0paxenue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka MUIMHIpPA U KOHYCA.

KomOunanmu Ten BpamieHHuss U MHOTOTPaHHUKOB. MHOTOTpaHHHMK, OTHCAHHBIN
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAHHUK, HJIM TEJIO BPaIlCHUS.

[Tonsatue 06 oO0BEMe. OcHOBHBIE CBOICTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienumnena u ciaeactBus u3 He€. OObEM LUIUHIpa, KOHYCA.
O0bEM 1mIapa u wIomaab chephl.

[TogoOubie Tema B mpocTpadHcTBE. COOTHOIICHUS  MEXAYy  IUIOMIAJASIMHU
MOBEPXHOCTEH, 00BbEMaMK MOTOOHBIX TEII.

Ceuenust nuinuHapa (MapaiebHO W TEPHEHANKYJSIPHO OCH), CEYCHHUS KOHYyca
(mapannenbHOe OCHOBAaHUIO U MPOXOJIAIee Yepe3 BEPIINHY ), CEUeHHUs apa.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoct u B mpocTpaHcTBe. CIIO)KCHHE M BBIUATAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha 4ucio. PasnoxeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBuno mapannenenunena. Pemienuwe 3amad, CBA3aHHBIX C MPUMEHEHUEM
MpaBWJI ACUCTBUI ¢ BeKTOpaMu. [IpsMOyroyibHasi cHCTeMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. IIpocreifiine 3agaun B KOOpAMHATaX. YTOJ MEXKIYy BEKTOPAMHU.
CkanipHOe TpOU3BEJCHHE BEKTOPOB. BbluucieHne yrioB MexAy HOpsIMbIMH U
I0CKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METO/I MIPHU PELICHUH Te€OMETPUYECKUX 3a1a4.



IJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

JlugyHOCTHBIE ~ pe3yJbTaThl  OCBOEHUSA  NPOrpaMMbl  y4eOHOro  mpeameTa
«MaremaTukay XapakTepUu3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAaHHOCTBHIO TPAXKIAHCKOW TMO3UIMK OOYYaIOIIETOCsd KaK aKTHUBHOTO H
OTBETCTBEHHOTO HJIEHAa POCCHUICKOrO OOIIECTBa, MPEACTaBIECHUEM O MAaTeMaTHYECKUX
OCHOBaxX ()yHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHHM, MPOLETYpP TPAKIAHCKOTO
oOmiectBa (BBIOOPHI, OMPOCHI W TMP.), YMEHUEM B3aMMOJICHCTBOBATh C COIMATHHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMHU U HA3HAUCHHUEM.

IlaTpuoTuyeckoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTBIO POCCUMCKON TpakAaHCKOW MJIGHTUYHOCTH, YBAXKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHICKOM MaTeéMaTHKH, LEHHOCTHBIM OTHOIICHUEM K
JOCTHMKEHHUSIM POCCUMCKMX MATEMAaTHKOB W POCCHICKOM MAaTeMaTUYE€CKOM IIKOJbI, K
WCIIOJIb30BAHUIO ATUX JOCTKEHUM B IPYTHX HAyKax, TEXHOJOTHIX, cPepax SIKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH pPOCCHUIMCKOTO Hapojaa; cHopMHUpPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, HTUYECKOTO TMOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUXKEHUN HAyKH M ACATEIbHOCThIO YUYEHOr0; OCO3HAHUEM JIMYHOIO
BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHpPY, BKJIIOYAass OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUN, PACCYX JACHUW; BOCIPUUMYHMBOCTHIO K
MaTE€MaTHYECKUM acIleKTaM Pa3JIN4HbIX BUJIOB UCKYCCTBA.

Du3uyeckoe BOCIIUTAHUE:

c(OpMHUPOBAaHHOCTBIO YMEHMsI NPUMEHSTh MaTeMaTUYeCKUe 3HaHUS B MHTEpecax
3I0pOBOTO M 0Oe3zomacHOro o0Opasza KU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0pPOBBIO  (3I0POBOE MHTAaHHME, COATAHCUPOBAHHBIN pEXUM 3aHATUH U OTHAbIXA,
peryisipHas Gpu3ndeckasi akTUBHOCTD); (U3NYECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBHOMN A TENBHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TpYyAy, OCO3HAaHHEM IIEHHOCTU TPYIOJIOOUS; HHTEPECOM K
pasnu4HbIM chepam npodeccuoHaNbHON NeSTENbHOCTH, CBA3aHHBIM C MATEMAaTUKOU U €€
MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccuu u
peann30BBIBATh COOCTBEHHBIC >KM3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa30BaHHI0O M CaMOOOpPa30BAHMIO Ha MPOTSHKCHUHM BCEH >KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUU MPAKTUUECKUX 3a7a4 MAaTEeMaTUYECKOU
HaIlpaBJICHHOCTH.

JK0JI0rnYecKoe BOCIIMTAHUE:

cOpPMUPOBAaHHOCTBIO ~ DKOJIOTHUECKOW  KYyJIbTYpbl, TOHUMAaHUEM  BIUSHUS
COLMAIIBHO-3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJIHON U COLMAIBHON CPEMBL,
OCO3HaHHEM TJ00aTbHOTO XapakTepa OHKOJIOTHYECKHX MpobjeM; OpHeHTaluei Ha
MPUMEHEHHE MaTeMaTUYECKUX 3HAHUHM NJIs penieHus 3afad B 00JacTH OKpY’Karolen
Cpelpl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKHM HX BO3MOXHBIX THOCIEACTBUM IS
OKpY>Karolleu Cpeabl.

I{leHHOCTH HAYYHOI' O O3HAHMS:



c(OPMHUPOBAaHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW IMPAKTUKH, TTOHUMAaHUEM MaTeMaTHYECKOW
HAyKH Kak c(ephl YSITOBEUECKON JIEATEIHHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
pa3BUTHs [HMBWIM3AIMK, OBJAJCHHEM S3BIKOM MAaTEMaTUKA W MaTeMaTHYeCKOU
KyJbTYpPOH KaK CPEJACTBOM IO3HAHHS MHUPA; TOTOBHOCTBIO OCYIICCTBIIATH MPOCKTHYIO U
HCCIICIOBATENBCKYIO ACITCILHOCTh HHANBUAYAIHHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe  pe3yibTaThl OCBOCHHS IPOrpaMMBl  y4eOHOTO TpeaMera
«MatemaTuka» XapaKTEpHU3YIOTCS OBJIAJICHHEM YHHBEPCAIBHBIMH HO3HAGAMENbHbIMU
0elCmBUAMU, YHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHbIMU
De2yIAMUBHBIMU OetCMBUIMU.

1) Vuusepcanvuvie nosnasamenvuwvie Oeiicmeus, obecneyusarom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCco8 00yyarwuxcs (oceoenue Memooo8 NO3HAHUSL
OKDPYHCAIOUIe20 MUpa, NpuUMeHeHue N02U4eCcKUx, Uccie0o8amenbCKux onepayuti, YMeHu
pabomamu ¢ unghopmayueti).

ba3oBbIe JJornueckue JeiicTBUA:

® BBIBIATH W XapaKTEPU30BaTh CYIIECTBCHHbIC IPU3HAKKM MaTeMaTHUYSCKHUX
OOBEKTOB, TMOHATUH, OTHOIICHHA MEXKIY TOHATHAMH, (OPMYIHPOBATH
orpeeICHUs TTOHSTHIA; yCTaHaBJIMBATh CYIIECTBECHHBIH IpPHU3HAK
KJacCU(pUKAIMKA, OCHOBAHMS I OOOOLIEHUS W CpaBHEHUS, KPUTCPUU
IIPOBOIMIMOTO aHAJIN3a;

® BOCIPUHHUMATb, dbopMynupoBaTh u npeoOpa3oBbIBATH CY>KICHHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U O0ILINE; YCIOBHBIE;

® BBIBIISATh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOPEUHS B
(akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX; IpeliaraTb KpUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEHN ¥ MPOTHUBOPEUHIA;

e JenaTh BBIBOJABI C HKCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHUH, YMO3AKIIOUSHHH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIhCTBA MAaTEeMATHUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT IPOTUBHOIO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOAUTD IPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI,

e BBIOMpaTh crnocod pemeHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB  pElICHMs, BbIOMpaTh HamOoJee TMOAXOASAIHMK ¢  y4éToM
CaMOCTOSITEIHHO BBIJICIIEHHBIX KPUTEPHEB).

ba3zoBble uccienoBarebCKue JeHCTBUA:

® WCIIOJIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUI HMHCTPYMEHT TMO3HAHUS,
dbopMynHpoBaTh  BOMPOCHL,  (UKCUPYIOIIME  MPOTHBOpPEYHE, MpoOseMy,
yCTaHABJIMBATh UCKOMOE M JTaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATh
CBOIO TIO3UIUIO, MHEHUE;

® [IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEAOBAHUE TIO
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro oOBEKTa, SBJICHHUS, MPOIlecca,
BBISIBJICHUIO 3aBHCHMOCTEN MEXTy OOBEKTaMU, SIBIICHUSMH, TIPOIECCaAMU;

® CcaMOCTOATENHHO (OPMYyIHUPOBaTH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAONIOJCHMS, WCCIEAOBAHUSA, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 000OIIECHNUH;



MMPOTHO3UPOBATH BO3MOKHOC PA3BUTUC IIPONIECCCa, a TaKKC BbIABHUIATb
MMPCANIOJIOKCHHA O €T0 Pa3BUTUN B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmueii:

2)

BBLIBIISITh AeUUINTH MHPOPMALNU, NAHHBIX, HEOOXOIMMBIX Ui OTBETa Ha
BOIIPOC U JJIs PEIICHUS 3a/1a4H;
BBIOMpaTh MH(OPMALMIO U3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U HMHTEPHPETUPOBATh MHPOPMALMIO PA3JIMYHBIX BUIOB U
(dhopm mpecTaBICHUS;
CTPYKTYpUpOBaTh HH(MOpMALMIO, NPEACTaBIATh €€ B pa3iInyHbIX (opMmax,
WUTIOCTPUPOBATH TpapUUECKH;
OLICHMBATh HaAEKHOCTh MH(POPMALIUU 110 CAMOCTOSTENBHO C(POPMYITUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHbIE Oeticmeus, obecneuusarom

CchOpMUPOBAHHOCNL COYUATILHBIX HABLIKOB 00VYAIOUUXCH.
Oo1menue:

BOCIIPUHUMATHh U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBUM C YCIOBUSMH H
1easIMUA OOIIEeHHUsI; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHUS MO XOJy PEUICHHUS 3a]1auyH,
KOMMEHTHPOBATh MOJIYYCHHBIN pe3yJIbTar;

B XO0/€ OOCYXXJEHHsS 3a/aBaTh BOMNPOCHI MO CYHIECTBY OOCYKAA€MOW TEMBl,
mpoOJeMBbl, peliaeMol 3aJaud, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha TOMCK
pELICHUSI; COMOCTABISATh CBOM CYXKIEHUS C CYXIECHUSMU JAPYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh pa3iMdnle U CXOACTBO MO3UIMI; B KOPPEKTHOI Gopme
(dbopMynHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS,

NPEJICTABIATh PE3yJbTaThl PEIICHMs 3a/Jayd, SKCIEPUMEHTa, HUCCIEeNOBaHUS,
IPOEKTa; CaMOCTOATEIHLHO BBIOMpPATh (POopMaT BBICTYIUIEHHS C Y4€TOM 3ajaay
npe3eHTaIMi U 0COOCHHOCTEH ay IUTOPUH.

CorpyaHnyecTno:

3)

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW M HWHAWBUIYAIbHOU
paboThl MpU pemeHUH Y4YeOHBIX 3aJad; MPUHUMATh 1eJb COBMECTHOMU
JIeSITEIbHOCTH, TNIAHUPOBATh OPTaHU3aIlMI0 COBMECTHOM paboThl, paclpeaesiTh
BUIBI paboOT, IOTOBapUBaThCsA, OOCYXAaTh IMpollecc W pe3yibTaT padoThl;
000011aTh MHEHUST HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYMNNOBBIX (opmax paboThl (0OCyX IeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» M WHBIC); BBINOJIHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JIPYTMMH WICHAMH KOMAaH[bI, OLICHUBATH
KayecTBO  CBOETO0  BKjJaja B OOHmMII  MPOAYKT 1O  KPUTEPHSM,
c(hOpMyTHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuusepcanvuvie pecynamuenvie Oeiicmsus, obecneyugarom Gopmuposarue

CMBICTIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuszanmusi:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 3aJ]auu, BBIOUPATh CIIOCO0 peIIeHus ¢
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
nH(pOpMAIIH.

CaMOKOHTPOJIB:



® BJIAJIETh HaBbIKAMU IO3HABATENbHON PEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENbHBIX MPOLIECCOB, UX PE3yIbTATOB; BJIAJETh CIIOCOOaMU
CaMOIIPOBEPKH,  CaMOKOHTpOJII  Mpolecca M pe3yjpTaTa  pelIeHus
MaTeMaTHYECKOM 3a1a4u;

® [IpEeABUAETHh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPU DPELICHUHU 3aJayH,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJIEHHBIX OLINOOK, BBISBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJbTaTa LEJIU U YCIOBHSIM, OOBSICHITH MPUUHHBI
JOCTUKEHUS WJIA HEAOCTHKEHHUS Ppe3ylbTaTOB JESATEIbHOCTH, HAaXOIUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATDI
10 KJIACC

OmnepupoBaTh NOHATUSIMH: TOYKA, MPSIMasi, TUIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPUH W CIEACTBUS W3 HUX TIPU PEIICHUU
TEOMETPUIECKHX 3a7ad.

OmnepupoBaTh MOHATHAMU: MAPAJUICTLHOCTh M TEPIEHAUKYISIPHOCTh TPSIMBIX H
IIJIOCKOCTEN.

KnaccudunupoBare B3aMMHOE pacTONOXKEHHE TPSIMBIX U  TUIOCKOCTEH B
MPOCTPAHCTRBE.

OmnepupoBaTh TOHATUSIMU: JBYTPaHHBIA YTOJN, TpaHU IBYTPAHHOTO Yria, pedpo
JBYTPAHHOTO yIJa; JUHEWHBIM yros JBYI'PaHHOIO YIJIa; TpajycHas Mepa JABYI'PAaHHOI'O
yria.

OnepupoBaTh  INOHATUSMH: MHOTOIPAaHHMK, BBIOYKJIBIM M HEBBITYKJIbIN
MHOT'OI'PaHHHK, 3JIEMEHTbl MHOTOTpaHHUKA, TPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBatb  OCHOBHbIE BHJbl MHOIOI'DAaHHUKOB  (IUpaMuja; IpuU3Ma,
OpSMOYTOJIbHBIN Mapaenenunes, Kyo0).

KnaccuduuupoBarh MHOTOTpaHHHUKH, BBIOMpass OCHOBaHMs JUIsl KilaccU(UKALUU
(BBIMTYKJIbIE U HEBBIMYKJIblE MHOI'OI'PAaHHUKH; IPAaBUJIbHbIE MHOIOI'PAaHHUKHU; HpPSMbIE U
HaKJIOHHBIE TIPU3MBI, TapaJUICICIUIIE bl ).

OmnepupoBaTh NOHATUSAMU: CEKylIasl IJIOCKOCTb, CEYEHHE MHOTOIPaHHUKOB.

OOBACHATH NPUHIMIBI TOCTPOCHUSI CEYEHUH, UCII0JIb3YSl METOJ] CIIE/I0B.

CrpouTh cedeHHs MHOTOI'PAaHHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBHIHOCHBIE)
IUIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3aaum Ha HaxOXIEHHWE TE€OMETPUUYECKUX BEJIMYMH 10 oOpaslaMm WM
JITOPUTMaM, ITPUMEHSIS U3BECTHbIE aHATUTHYECKUE METO/Ibl IIPH PEIICHUU CTaHIapPTHBIX
MaTeMaTUYeCKUX 3a/lay Ha BBIYUCIEHUE PACCTOSHUN MEXIy ABYMS TOYKAaMH, OT TOUKU
710 IPSMOH, OT TOUKH JI0 IUIOCKOCTH, MEX/Y CKPEIIMBAIOLIUMHUCS MPSIMBIMU.

Pemathy 3aaum Ha HaxXOXIEHHWE TEOMETPUUYECKUX BEJIMYMH IO oOpaslam WiH
JITOPUTMaM, IIPUMEHSI U3BECTHbIE aHAIMTHUECKUE METO/IbI TP PEIICHUN CTaHIAaPTHBIX
MaTeMaTUYeCKUX 3a]ad Ha BBIUMCIICHHUE YTIJIOB MEXKIY CKpPEHIMBAIOIIUMUCS HPSIMBIMH,
MEX]y MPSIMOM M IJIOCKOCTBIO, MEXKAY INIOCKOCTSAMH, ABYTPAaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
MUpaMuza) ¢ MPUMEHEHHEM (POPMYIT; BBIYUCIATH COOTHOLICHHS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh MNOHATUAMH: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBIL.

W3Bnekatb, mnpeoOpa3oBbBaTh W HMHTEPHPETUPOBATH  HMH(OpPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UIypax, MPEACTAaBICHHYI0 Ha YepTexax u
PUCYHKAX.

[IpumensaTe reomerpuueckue (axkThl IJI1 PELIEHUS CTEPEOMETPUUECKHX 3ajad,
MIPEANOJIAraloX HECKOJIIBKO IIAaroB PEHICHUs, €CIM YCJIOBMS INPUMEHEHHUS 3aJaHbl B
SABHOU (opme.

[IpuMenaT,  mpocTedmme  IpPOrpamMMHBIE CpeacTBa M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUIECKUX 3a1a4.

[IpuBOaIMTE IpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE M JKU3HH,
pacIio3HaBaTh MPOSIBJICHUE 3A4KOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHAT, NONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEaJIbHBIE
CUTyallud W NPUMEHATh W3YYEHHBIE TMIOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4ecku c(pOopMyTUPOBAHHON MPOOIEMbI, MOJIETUPOBATh PEANIbHbIE CUTYAIlMHU Ha
A3bIKE TEOMETPUM, MCCIIENOBAaThb IIOCTPOCHHBIE MOJEIM C  HCIOJIb30BAaHUEM
reOMEeTPUYECKUX MOHATHIA U TeopeM, amnmnapara anreOpbl; peimaTh NpakTHUecKUe 3aJauu,
CBSI3aHHBIE C HAXOKJICHUEM F€OMETPUUECKUX BETUYHNH.

11 KJJACC

OnepupoBaTh  MOHATHUSAMHU:  IWIMHAPUYECKAs  IMOBEPXHOCTh,  0OOpa3yroiue
IWIMHJPUYECKOH TOBEPXHOCTH; IIWJIMHJIP, KOHHYECKas IIOBEPXHOCTh, 0Opasyromue
KOHUYECKOW MMOBEPXHOCTH, KOHYC; c(hepruueckasi IOBEPXHOCTb.

PacrioznaBath Tena BpameHus (IMIMHIP, KOHYC, chepa u map).

OOBSCHATH CIIOCOOBI MOJTYUYEHUS TN BPAILICHUS.

KnaccuunupoBaTh B3aMMHOE PACIIONIOXKEHUE Chephbl U MIIOCKOCTH.

OnepupoBaTh TMOHATHUSMH: IIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTAa; IAapPOBOM CJIOW, OCHOBAHHE IIAPOBOT'0 CJIOS, BHICOTA IAPOBOTO CJIOS; MAPOBOK
CEKTOp.

Bbruuciare 00bEMBI M TUIOMIAAM MOBEPXHOCTEH TENl BpalllCHHs, TCOMETPHUUCCKHX
TeJ C MpUMEHeHueM (HopMy.I.

OnepupoBaTh MOHATHSIMU: MHOTOTPAaHHHUK, BIHCAHHBIA B cepy W ONMUCAHHBIN
0K0J10 cpephl; cepa, BIMCaHHAsS B MHOTOTPAHHUK HJIHA TEJIO BPAICHHUS.

BBIYHCIIATE COOTHOIIEGHHS MEXAY IUIOMAIIMU IOBEPXHOCTEH H 00BEMaMu
OJIOOHBIX TEI.

N300paxkaTh u3ydaeMble (GUTYphI OT PYKH U C IPUMEHEHHEM IPOCTHIX YEePTEKHBIX
HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIC) IIJIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX
buryp: BU cBEpXy, COOKY, CHU3Y; CTPOUTHh CCUCHHUSI TEII BPAIIICHHUS.

N3Bnekarb, HWHTEPOPETHPOBATH M  MPeoOpa3oBbIBaTH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypax, TMPEJACTABICHHYIO Ha 4YepTekax M
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoIMOTHATE TEHCTBUS CIIOKCHUST BEKTOPOB, BHIUMTAHHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YMCII0, OOBSICHATH, KAKUMH CBOWCTBAMH OHHU OOJIaJIAIOT.

[TpumeHsTH TPaBUIIO TTApAJUICIICITUTIE A.



OnepupoBaTh NOHATUSAMH: JI€KApPTOBbI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YToJl MEXAY BEKTOPaMU,
CKaJISIpHOE IIPOU3BEIECHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE BEKTOPHI.

HaxomuTe cymMy BEKTOpPOB M NPOU3BEIECHUE BEKTOpPAa HAa YHUCIO, YroJd MEXIY
BEKTOpaMHU, CKaJsIpHOE IPOU3BEACHUE, PACKIAIBIBATH BEKTOP O JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

3aaBatTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTe reomeTpuueckue (axkThl IJI1 PELIEHUS CTEPEOMETPUUECKHX 3ajad,
MPEAIOJIaralouIuX HECKOJIbKO IIIaroB PEIICHMs, €CIM YCIOBHUS NMPUMEHEHHUS 3aJlaHbl B
SABHOU (popme.

Pemate mpocreiiline reoMeTpuuecKHe 3aJaud  Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJA.

Pematp 3a7aun Ha J10Ka3aTeIbCTBO MAaTeMaTHMYECKUX OTHOIICHUHM M HaXOXKJIECHUE
reOMETPUYECKHUX BEJIMYMH MO 00pa3liaM WK aJropuT™MaM, IPUMEHSsI U3BECTHBIE METO/IbI
MIPYU pEUIeHUH CTaHJIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensTy  mpocTelliue  MpPOrpaMMHBIE  CpPEeICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBOoAUTH TpHMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHW B MPHUPOJAE M KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpumeHsT, NOJy4YEeHHBbIE 3HAHUS Ha MPAKTHUKE: AaHaAJIM3UpPOBATh peaibHbIe
CUTyalluUh M TPUMEHATh M3yYEHHblE TIOHATHS B TIpollecC€ TIOUCKA pEUICHUS
MaTeMaTU4eCcKu C(OpMYIMPOBAHHOMN MPOOIEMbI, MOJICINPOBATh peallbHbIE CUTYallMl Ha
A3bIKE TI'€OMETpUM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIUM C  HUCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUH M TeopeM, ammapara ajareOpbl; pelaTh NpaKTHUYeCKUe 3a/1auH,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUYECKUX BEIMUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
bubmmoreka [{OK
. Baenere B crepeomeTpHio 10 . https://m.edso0.ru/1c209e37
2 [IpsimMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuotexa [JOK
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHUKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 VYrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m. eds00.ru/1c209637
bu6moreka [IOK
S MuororpanmmiH 1 1 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
6 OOLEMBI MHOTOTPHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmrorexa [IOK
' ’ https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (undgpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
bubmmoreka [IOK
1 Tena pamenus 12 https://m.edso0.ru/1c209e37
. bubnuoreka [JOK
2 Obnemb1 Ten S 1 https://m.edso0.ru/1c209e37
bubmmoreka [{OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHnue, 06o0IICHNE, 7 1 bu6moreka [IOK
CHUCTEeMaTH3allus 3HAHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
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IHOYPOYHOE INIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;!TpOJIbeIe HpﬁaKanecm/le W3yueHus 0GpazoBaTEIbHbIE
padoThI padoThI pecypest
OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
_ bubmmoreka [{OK
1 [IpaBuna nzo0paxkeHus Ha PUCYHKaX: 1 02.09.2025 https://m.edsoo.ru/aecc77cd
M300pakeHMs TIOCKOCTEH, TapalIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTus: nepecekaronyecs MIOCKOCTH, bu6moreka [IOK
2 1 04.09.2025 _
MEePECEKAIONINECS MPSIMas U TNIOCKOCTh https://m.edsoo.ru/2d8a9c99
[TonsTus: nepecekaronyecs MIOCKOCTH, bubmoreka [IOK
3 1 09.09.2025 _
MEPECEKAIOIINECS MPSIMas U TNIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPaHHUKAMH
’ bubnuoreka [JOK
4 n300pakeHNEe MHOTOTPAHHUKOB Ha 1 11.09.2025 https://m.edsoo.ru/a63959d
PHUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaAX
HadanbHble cBelieHUs 0 KyOe ¥ MpaMuIe
N ’ bubnuoreka [JOK
5 ux pa3BEPTKU U Mozenu. CeueHus 1 16.09.2025 https://m.edsoo.ru/b30dff38
MHOTOT'PaHHUKOB
HauanbHble cBelieHUs 0 KyOe ¥ MUpaMuIe
N ’ bubnuorexa [JOK
6 ux pa3BEPTKU U Mozenu. CeueHus 1 18.09.2025 https://m.edsoo.ru/3d8ffd32
MHOTOT'PaHHUKOB
7 Hoermocnn epeomer: aKCHON 1 23.09.2025 | Dudmorexa LIOK
p p pHH: o https://m.edsoo.ru/Occ5c4fe
CTEPCOMETPHUH M CIICJCTBHS U3 HUX
bu6mmoreka [JOK
8 CraproBas 1uarHoctuyeckas pabora 1 1 25.09.2025 https://m.edsoo.ru/239¢8chA4
[TonsiTHe 06 aKCHOMaTUYECKOM
9 IIOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI 1 30.09.2025 bubmiorexa LIOK

CTCPCOMCTPHUH U CICACTBUSA U3 HUX

https://m.edso0.ru/65c6b106
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IToHsATHE 00 AKCHOMATUYECKOM

_ bubmuoreka [JOK
10 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI 02.10.2025 https://m.edsoo.ru/258c245
CTEPEOMETPHUH H CIEJCTBUS U3 HUX
B3anMHOe pacnoiokeHue npsIMbIX B
11 IIPOCTPAHCTBE: IEPECEKAIOIINECs, 07.10.2025 bubnuorexa [JOK
MapaJuIeIbHbIE U CKPEIINBAOIINECS o https://m.edso0.ru/1a2520f6
IPSIMBIC
[TapannenbHOCTh MPSMBIX | IJIOCKOCTEH B
12 IIPOCTPAHCTBE: MapAJJIEIIbHBIE MIPSIMBIE B 09.10.2025 bubnnorexa [JOK
IIPOCTPAHCTBE; NAPAJUIEIIBHOCTD TPEX o https://m.edso0.ru/93ad36b3
MIPSIMBIX
[MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B
] . bu6moreka [IOK
13 npoctpaHctse: [lapannenbHOCTh NpAMOil U 14.10.2025 https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
bubmoreka [IOK
14 VYTIIBl ¢ COHANPAaBJICHHBIMUA CTOPOHAMH 16.10.2025 https://m. eds00.ru/9f4071b9
bu6mmoreka [IOK
15 YT0J1 MEeXIy IPSAMBIMHU B IPOCTPAHCTBE 21.10.2025 https://m. edsoo.ru/fe733862
bu6mmoreka [IOK
16 VYT0J1 MKy IPSAMBIMHU B IPOCTPAHCTBE 23.10.2025 https://m.eds00.ru/2935a9a0
[TapannenbHOCTh MIIOCKOCTEH: bubnuoreka [JOK
17 rapajuiebHbIe MIIOCKOCTH 28.10.2025 https://m.edso0.ru/2e18f255
N N bubnuoreka [JOK
18 CBoiicTBa mapaJiIeIbHBIX TUIOCKOCTEH 06.11.2025 https://m.eds0o.ru/e504d656
19 wansocsoens gt 56, 11112005 | Bbmorera LOK
- TCTPAP, KY0, o https://m.edsoo0.ru/4a28dc02
napasuiesienumnesa
N bubmuoreka [JOK
20 Hocrpoene cetieni 13.11.2025 https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hoctpoene cetieni 18.11.2025 https://m.edsoo.ru/ec26fe5d
29 KonTtposnrHas padota o teme "[Ipsimbie u 20.11.2025 bubnuoreka [IOK

IIJIOCKOCTH B IMPOCTPAHCTBE.

https://m.edsoo.ru/9a0a9e56
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[TapamienbHOCTh NPSAMBIX U IIOCKOCTER"

IlepnieH IUKYIISIPHOCTD NPAMOU U

) bub6mmoreka [{OK
23 IJIOCKOCTU: IEPIIEHAUKYIISIPHBIE IPSMBbIE B 25.11.2025 https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsimMble napajuieabHbIE U 97 11.2025 BI/I6J.II/IOT€Ka HOK
NIEPIEHIUKYISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble apajieabHbIE U bubnnorexa [JOK
25 MEPIECHANKYISIPHBIE K INTIOCKOCTH 02.12.2025 https://m.eds00.ru/ba545966
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U bubnuorexa [JOK
26 IIJIOCKOCTH 04.12.2025 https://m.edsoo.ru/f85bfc46
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U bubnuoreka [IOK
27 IIJIOCKOCTH 09.12.2025 https://m.eds00.ru/79165d15
Teopema o mpsIMOM NTEPIIEHAUKYIIAPHON bubnuoreka [IOK
28 IIJIOCKOCTH 11.12.2025 https://m.eds00.ru/635c¢5087
TeopeMa o mpsAMOM NMEPIEHANKYIISIPHOMN bubnuoreka [IOK
29 IIJI0CKOCTH 16.12.2025 https://m.edsoo.ru/bd3745f8
TeopeMa o mpsMOi NEPNEHANKYIISIPHO N bubnuoreka [IOK
30 IIJI0CKOCTH 18.12.2025 https://m.edso0.ru/7d18834b
31 ot o e nockber. paCeToME O 23.12.2025 | Dudmorexa LIOK
. P o https://m.edso0.ru/33c477d3
MPSIMOM JI0 TJIIOCKOCTH
2 or o 10 meckoonn, paceronmme or 25122095 BrGmorera LIOK
. P o https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TJIIOCKOCTH
I1 :
33| o ow 10 mockocTu, paccromc ot 30.12.2005 | Bubmoreca LIOK
R - P o https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TJIIOCKOCTH
I1 :
3 | ot omm 10 mockocTw, paccrommicor 13.012006 | Bubmotera LIOK
KA - P o https://m.edsoo.ru/dbee22bc
IIPSIMOM JI0 IJIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEKIY 15.01.2026 bubnuoreka [IOK

IIPSIMOM U IJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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36 JIByrpaHHbIN YroJ, JUHEHHBIN Yrog 20.01.2026 bubmmoreka [IOK
JIBYTPAHHOTI'O yrja T https://m.edsoo.ru/5faOb3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 22 01.2026 bubnuorexa [JOK
JBYTPAHHOIO yIJIa o https://m.edsoo.ru/c7c777ed
IT 78
38 pHSHAK Hep ey ADHOCTH 15, 27.01.2026 | Dubmorexa LIOK
P “PHCHAKYIAP ABY® o https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEHN
[Iepne oc OCKOCTEH:
39 npng;f Eﬁgﬁﬁﬁimﬁfﬁmﬁm T;[BP;X 20.01.2026 = Proymorexa HOK
o o https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEHN
[lepneHMKYISIPHOCTD IJTIOCKOCTEN:
bu6moreka [IOK
40 MPH3HAK MEPEHANKYIAPHOCTH ABYX 03.02.2026 https://m.edsoo.ru/ba75dc57
TJI0CKOCTEH
.. bu6moreka [IOK
41 Teopema o Tpéx nepneHAUKYIIpax 05.02.2026 https://m.edsoo.ru/e4972cdc
N bubnuorexa [JOK
42 Teopema o TpEX mepHeHANKYIApax 10.02.2026 https://m. edsoo.ru/52188a7d
N bubmuorexa [JOK
43 Teopema o TpEX mepHeHANKYIApax 12.02.2026 https://m. edsoo.ru/9f246736
KountponsHas pabora no remam
44 "IlepnieHAUKYIAPHOCTD IPSAMBIX U 17.02.2026 bubnuoreka [JOK
mrockocte" u "YTiel Mexy NPSIMbIMU U T https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
AJIEMEHTHI MHOTOTPAaHHUKA, BBIYKJIbIE U bubnunoreka [JOK
45 N 19.02.2026 _
HEBBIITYKJIbl€ MHOTOTPAHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Tpu3ma: N-yroybHas npu3Ma; TpaHu U
OCHOBAHHUS IPU3MBI; MIpsIMast U HaKJIOHHAs bubnuoreka [IOK
46 24.02.2026 _
pU3MbI; OOKOBas U MOJIHAS HOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN 26.02.2026 bubmorera [JOK

https://m.edsoo.ru/8a7be683
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napajiiCJICumIica u €ro CBOMCTBA

IInpamua: N-yrojbHas NMpaMuIa, TPaHu U
OCHOBaHHUE NHpaMU/bl; OOKOBAs U MOJIHAs

bub6mmoreka [{OK

48 [MOBEPXHOCTh MUPaMU/Ibl; TPABUIIbHAS U 03.03.2026 https://m.edsoo.ru/fb1cd0a5
yceu€HHas nmupaMmuaa
[IpaBuUsIbHBIE MHOTOTPAHHUKH: TIOHSTHE
MIPaBUIILHOTO MHOTOT'PAHHUKA; TTpaBUIIbHAS Erbaorexa [IOK

49 pHU3Ma U TpaBWIbHAS THPaAMUJIA; 05.03.2026 https://m.e dSO(I)_.[I’U 1074c8865
MpaBUJIbHAS TPEYrOJIbHAS TUpaMHUIA U
MIpaBUJIbHBIN TETpadIp; KyO
[IpencraBnenue o NpaBUILHBIX Enbmiorexa [IOK

50 MHOTOTPaHHUKAX: OKTAdP, JOACKAdIP U 10.03.2026 https://m.e dso;lru 120fdd5hf
MKOCaIp.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHTEIILHO TOYKH, MPSIMOM, TUIOCKOCTH. Enbmiorexa LIOK

51 DNeMEHTh CHMMETPHUH B THpaMUIaXx, 12.03.2026 https://m.e dsocE.Iru 1b96777d9
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

52 BrrunciieHue 31€MEeHTOB MHOTOTPAHHUKOB: 17.03.2026 bubnuoreka [IOK
péOpa, TuaroHasu, yribl T https://m.edsoo.ru/6cdbecef
[Tnomaabe 60KOBO¥ MOBEPXHOCTH M MOJTHOM

53 MOBEPXHOCTH MPSIMOM MPU3MBI, IIONIA]TH 19.03.2026 bubnuoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM T https://m.edso0.ru/37d84157
MTOBEPXHOCTU NPSIMON IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U

54 MMOBEPXHOCTHU MPABUIILHON TUPAMUBI, 24.03.2026 bubnunoreka [JOK
TeopeMa O IUIOMAIu OOKOBOM MOBEPXHOCTH R https://m.edsoo.ru/5603e30b
yCceu€HHOM MUpamMuIbl
KonTtponpHast pabota o Teme bubnuoreka [IOK

55 "MHororpaHHuku" 26.03.2026 https://m.edsoo.ru/a95f5c04

. bubnunoreka IIOK
56 [Tonsitre 06 06BEME 07.04.2026 https://m.edsoc])_.[ru/7ad0020b
57 O0BEM UpaMHIBI 09.04.2026 | bubmuoreka [JOK
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https://m.edso0.ru/235171b3

. bubmuoreka [JOK
58 e 1 14.04.2026 https://m.edsoo.ru/f47dfefd
N bubmmoreka [{OK
59 O6BEM mupamm eI 1 16.04.2026 https://m.eds00.ru/79¢10312
N bubmmoreka [{OK
60 O6BEM mupamm eI 1 21.04.2026 https://m.edsoo.ru/2faadc3f
N bubmmoreka [IOK
61 O61Em npusMb: 1 23.04.2026 https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 ObbEM mpr3MeI 1 28.04.2026 https://m.eds00.ru/1e053890
.. bu6moreka [IOK
63 O06BEM TTPU3MBI 1 30.04.2026 https://m. edsoo.ru/482d3751
KonTponbnas pabora no teme "OO0bEMBI bubnuoreka [IOK
64 MHOT'OTPaHHUKOB" 1 05.05.2026 https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITHIS
. ’ 9 bubmuorexa [JOK
65 3HaHui. [locTtpoenune ceuennii B 1 07.05.2026 https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUM. Beryucienue paccTosIHMI: MEXK Y
. bu6mmoreka [JOK
66 JBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1 12.05.2026 https://m.edsoo.ru/f7792bag
TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEITUBAIOIIMMUCS TPSIMBIMHU
bu6mmoreka [IOK
67 Hroropas koHTpoJbHas paboTa 1 14.05.2026 https://m.eds0o.ru/b9146bc0
[ToBTOpEHME, 0000IIEHNE CHCTEMaTH3aITUS
3HaHWUN. Beruncnenue yrios: Mexay
bubmuoreka [JOK
68 CerHlI:IBaIOH_II/IMI/IC}I OPSIMBIMU, MEXTY 1 19.05.2026 https://m.eds0o.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEKIY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero Ko;npo.m,m,le HpﬁaKanecmle W3yueHHs 06PA30BATEbHBIC
padoTsI padoThI pecypeI
Cdepa ap: LEeHTp, paanyc,
1 I[I/(Il;l\feTi'H;nI())H?a;: Ir)[ol:;eigocm 1 02.09.2025  Promiorexa LIOK
’ o https://m.edso0.ru/0341bc2b
ctepsl
B3anmuoe Pacnonome}me chepsl u Butmorexa [IOK
2 IJIOCKOCTH; KacaTelbHas IIOCKOCTh 1 09.09.2025 _
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol
N3obpaxenue chepsl, mapa Ha bubnuorexa [JOK
3 mwrockocT. CeueHus mapa 1 16.09.2025 https://m.edsoo.ru/bc15f7f2
uuaapudeckas MOBEPXHOCTD,
00pa3yromue MUIHHIPUICCKOM bubnuoreka [IOK
4 MMOBEPXHOCTH, OCh 1 23.09.2025 https://m.eds00.ru/6054b8c1
LUMWIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas u oCh; bubnuoreka [JOK
5 oAy OOKOBOM U ITOJIHON 1 30.09.2025 https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
wiockoctu. Pa3séprka nununapa.
bubmuoreka [JOK
6 CeueHus I_[I/IJ'II:IHI[pa (TTOCKOCTBIO, 1 07.10.2025 https://m.eds0o.ru/016e25¢b
napauienbHON UITN
MEePIEeHIUKYISIPHOI OCH IIINHAPA)
Konunueckas HOBEepXHOCTB,
oOpa3ymolre KOHUIeCKOU bubnuoreka [JOK
! IIOBEPXHOCTH, OCh U BEPILIUHA ! 14.10.2025 https://m.edsoo.ru/c94ba09b
KOHHUYECKOM MOBEPXHOCTHU
8 KoHyc: ocHOBaHME U BEpILNHA, 1 21.10.2025 bubnuoreka [IOK

oOpa3ymolas 1 0Ch; MIOMAIb

https://m.edso0.ru/897dd3b2
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OOKOBO M TOJIHOM MOBEPXHOCTHU

Yceu€HHblil KOHyC: 00pasyromue u

i bub6mmoreka [{OK
9 BBICOTA; OCHOBAHUS B OOKOBas 28.10.2025 https://m.edsoo. ru/1468bab3
MTOBEPXHOCTh
N300pakenue KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO, bubnuorexa [JOK
10 NapajuIeJIbHOM OCHOBAHMIO, U 11.11.2025 https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIIEN yepes
BEpILIHHY)
KoMOunarus ten BpaiieHus u bubnnorexa [JOK
1 MHOTOTPaHHUKOB 18.11.2025 https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCaHHBIN OKOJIO
cdepsr; cepa, BIucaHHas B bubmuorexa [JOK
12 MHOT'OTPaHHUK WJIU B TEJIO 25.11.2025 https://m.eds00.ru/0b136158
BpallleHUs
[TorsTue 06 006éMe. OCHOBHBIC bubmuorexa [JOK
13 CBOIcTBa 00OBEMOB Tel 02.12.2025 https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14 O6nEm e pa, KoHyca 09.12.2025 https://m.edsoo.ru/5513d87b
N bubnuorexa [JOK
15 O06bEM 11apa 1 wiomaas chepsl 16.12.2025 https://m.edsoo.ru/d189bde2
ITooOHBIE TENa B IPOCTPAHCTBE.
CooTHoLIEHNs MeX Y IIIOIALIMU bubnuoreka [IOK
16 MMOBEPXHOCTEH, 00bEMaMu 23.12.2025 https://m.edsoo.ru/810cfleb
H0J0OHBIX TE
[TosmyronoBast KOHTpoJIbHas paboTa
" " bubmuoreka [JOK
17 510 TeMaMm TevJ'm BpaieHus" u 30.12.2025 https://m.edsoo.ru/4a33a8ab
O0bembl Ten
18 BexTop Ha miockocty u B 13.01.2026 BI/I6J'.II/IOTCI(3. I[HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTAaHHE BEKTOPOB 20.01.2026 | Bbubaunoreka [TOK
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https://m.edsoo.ru/3cef10e5
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https://m.edsoo.ru/23f4f089

bubmuoreka [JOK

20 YMHOXKEHHE BEKTOpa Ha YUCIIO 27.01.2026 https://m.edsoo.ru/dee379eb
Pasnoxxenne BexkTopa 1o Tpém
bubmmoreka [{OK
21 HEKOMILIAHAPHBIM BEKTOPAM. 03.02.2026 https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenunena
Pemenue 3aga4, CBI3aHHBIX C
’ . . bubmuoreka [IOK
22 MIPUMEHEHHEM ITpaBHJI JEUCTBUI ¢ 10.02.2026 https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
bubmmoreka [{OK
23 IIPH PEIIeHUH T€OMETPUUECKUX 17.02.2026 https://m.edsoo.ru/d3aLfe30
3a/1a4
[IpssMmoyronpHas cucrema
KOOpJIMHAT B MPOCTPAHCTBE.
bubmoreka [IOK
24 KOOPHHF ATEI BEKTOPA. 24.02.2026 https://m.edsoo.ru/48db7058
[Ipocreitmue 3amauu B
KOOpJIUHATaxX
Yroa Mmexay BEKTOpaMH.
bu6mmoreka [IOK
25 CkaysipHO€ TPOU3BEICHUE 03.03.2026 https://m.edsoo.ru/725effca
BEKTOPOB
26 Brrunciienue yrioB Mexay 10.03.2026 BI/I6J'.II/IOTeKa [HOK
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KounTponbnas pabora no teme
" bu6mmoreka [IOK
27 BekTopsl u K?opILI/IHaTLI B 17.03.2026 https://m.eds0o.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHUE, 0000IICHNE 1
cHUCTeMaTHU3alus 3HaHUM. bubmuoreka [JOK
28 OcHoBHbIe (HUTYpHI, PaKTHI, 24.03.2026 https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca MIaHUMETPUU
[ToBTOpEHue, 06001mIEeHNE U
29 CHUCTeMaTH3aIys 3HaHHM. 07.04.2026 bubmuoreka [JOK

OcHoBHBIE (UTYpHI, BaKTHI,
TEOpPEMbI Kypca INIaHUMETPHH

https://m.edsoo.ru/078cd184
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[ToBTOpEeHue, 06001ICHNE 1

cHUcTeMaTH3aIlys 3HaHWK. 3a1auun bubmuoreka [JOK

30 IIJJAHUMETPUU U METOJIBI UX ! 14.04.2026 https://m.edsoo.ru/7491efe0
pelIeHUs
[ToBTOpEHUe, 0000MIICHNE U
cHUcTeMaTH3aIlys 3HaHWK. 3a1auu bub6mmoreka [{OK

31 IJJAHUMETPUU U METOJIBI UX 1 21.04.2026 https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHue, 0600IICHNE U
CHCTEMaTH3alMs 3HAHUH. bu6mmoreka [IOK

32 OcHoBHbIE (HUTYPBI, (PAKTHI, 1 28.04.2026 https://m.edso0.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPHH

bu6moreka [IOK

33 HroroBas koHTpoJIbHAS paboTa 1 05.05.2026 https://m. edsoo.ru/ec24dfc2
[ToBTOpEeHue, 06061mEeHNE 1 bubnuoreka [IOK

34 cUCcTeEMAaTU3alys 3SHaHUH 1 12.05.2026 https://m.edsoo0.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHHUSI K PE3YJBTATAM OCBOEHHSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KVIACC
Kon .
HpoBEpsIEMOro IIpoBepsiemble npe/MeTHbIE Pe3yIbTATEI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUM W CIEIACTBUS W3 HUX TPH DPEHICHUU
reOMETPUIECKUX 33124
73 OHepHpOBZ},TB MOHATUSAME: TTAPAIIETFHOCTh ¥ TIEPICHINKYISIPHOCTD MPSIMBIX H
TUTOCKOCTEH
74 KnaccupunupoBaTh B3aMMHOE pPAcIOJIOKEHHE TMPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE
OmnepupoBaTh HOHATHIMU: IBYTPaHHBINA yroJl, TpaHH JBYTPAHHOTO yriia, pedpo
7.5 JIBYTPAHHOIO yIrja, JIMHEWMHBIA yroJ JBYIPAaHHOIO yrja, TpagycHas Mepa
JIBYTPaHHOTO yriia
76 OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, anymzmﬁ U HEBBITYKIBIN
MHOTOT'PaHHUK, JIEMEHTHl MHOTOTPaHHUKA, PABUIIbHBIA MHOTOTPaHHHUK
77 Pacnio3naBate OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (ITUpaMuaa, MpH3MA,
' MPSIMOYTOJIbHBIN Napajuiesenune, Kyo)
Knaccugpunuposats MHOTOI'paHHMKH, BbIOMpas OCHOBAHMSI IS
7.8 kiaccuukanuu (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOI'PaHHUKH, NIPSIMbIE X HAKJIIOHHbIE TPU3MBI, TapasIeJICIUIIE Ibl)
7.9 OmnepupoBaTh NOHATUSAMU: CEKYIasl INIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIMIIEI MOCTPOEHUS CEUEHHH MHOTOTPAHHUKOB, HCIOJIB3YS
METO/ CJIEI0B
CTpouTh ce€4eHUs] MHOTOI'PAaHHUKOB METO/IOM CIIEA0B, BBIIOJIHATH (BBIHOCHBIE)
7.11 IJIOCKHME YEePTEXKH M3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (HUTYp: BHUI CBEPXY,
cOOKY, CHU3Y
Pemare 3a7aun Ha HaxoXJE€HHE N€OMETPUUYECKMX BEJIMYMH MO oOpasuam Wiu
QJITOPUTMaM, HPUMEHSS W3BECTHBIC AHAINTHUYECKHE METOIbl IPHU PEILICHUU
7.12 CTaHJAPTHBIX MATEMAaTUYECKUX 3a/a4 Ha BBIYUCICHHME PACCTOSIHUM MEXAy
JIBYMsl TOYKaMH, OT TOYKH [0 NPSAMOM, OT TOUKHU OO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS MPSIMBIMU
Pemare 3a7aun Ha HaxoXJ€HHE N€OMETPUUYECKHX BEJIMYMH MO oOpasuam Wiu
QITOPUTMaM, HPUMEHSS W3BECTHbIE AHAINTHUECKUE METOJbl NpHU peLIeHUU
7.13 CTaHJAPTHBIX MAaTeMaTHMYECKMX 3aJad Ha BBIYHUCICHUE YIVIOB MEXIYy
CKPELIMBAIOIIUMUCS TPSAMBIMH, MEXJIy MPsAMOH U IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB
Bbraucnare 00bEMBI UM IUIOIIAAM TOBEPXHOCTEH MHOTOI'PAaHHHUKOB (IIPHU3MA,
7.14 nupamMpsia) ¢ TNpUMEHEHUEM (GOpPMYJ, BBIUUCIATH COOTHOILEHUS MEXIY
IUIOIASIMU IOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHSAMHU: CHMMETpUST B TIPOCTPAHCTBE, ILIEHTP, OCb U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (PUTYPbI
716 W3BnekaTh, mpeoOpa3oBbIBaTh W WHTEPHPETHPOBATh HHPOPMALHUIO O

IPOCTPAaHCTBCHHBIX I'COMETPHUICCKUX (I)I/Il" ypax, NpCACTABJICHHYIO Ha YCPTCKaAX




U PUCYHKAX

[TpumensTh reomeTpudeckue (GaxThl JUIS PELICHUsI CTEPEOMETPUIECKUX 3aiad,

7.17 MPEANOJIAralolUX HECKOJIbKO IIAaroB PELICHUS, €CIM YCIOBHUS IIPUMEHEHUs
3aJaHbl B SIBHOU opme
718 [Ipumenars  mpocTediMe  NporpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI TTPH PEIICHUN CTCPEOMETPUUICCKUX 33149
719 [IpuBOIUTE IPUMEPHI MATEMATUICCKIX 3aKOHOMEPHOCTEH B TIPUPOJIE U JKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh TOJIydeHHBIC 3HAHUS HA TPAKTHKE: AHAIM3HPOBATH PEATbHBIC
CUTYyallud ¥ TMPUMCHATh HM3YYCHHBIC TOHSATHS B IMPOIECCE MOWMCKA PEIICHUS
MaTeMaTH4ecku CcHOpMYTUpPOBAHHON MPOOJIEMBbI, MOJETUPOBATh pEAbHBIC
7.20 CUTyallMM Ha S3bIKE TEOMETPHH, HCCIENOBAaTh TOCTPOEHHBIE MOJAEIU C
WCTIOJb30BAHUEM T'€OMETPUUECKHX TOHSATUH M TEOpeM, ammapara aireOpsl,
pemraTth MpakTHYSCKUe 3a7add, CBS3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYCCKUX
BEITUIHH
11 KJIACC
Kon o
HIpOBEPSIEMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOM
pesyabTarTa o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus
6 I'eomerpust
OnepupoBaTh TOHATHSAMHU: NHJIMHIPUYECKAsT TOBEPXHOCTh, 0Opa3yromue
6.1 UWIMHAPUYECKOH  MOBEPXHOCTH, IMJIMHAP, KOHHUYECKash IOBEPXHOCTD,
o0Opa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BPAIICHUS
6.4 KaccudumupoBaTs B3anMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMHU: HIAPOBOIM CETMEHT, OCHOBAaHHME CETMEHTAa, BBICOTA
6.5 CErMEHTa, I1apOBOM CJIOM, OCHOBaHKE IAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CIIOS,
1aPOBOM CEKTOP
6.6 Boruncnate  00BEMBI W IUIOIIAAW  TIOBEPXHOCTEW  Tel  BpaIleHHS,
' T€OMETPUUECKUX TeJl C IPUMEHEHHEM (popmyIt
6.7 OnepupoBaTh MOHITUSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U ONMUCAHHBIN
' okoJio cepsl, chepa, BiucaHHAsi B MHOTOTPAHHUK UJTU TEJIO BpaIlleHUS
6.8 BoryncnsaTe cOOTHOIIEHUS MEXAY IUIOHIAJSMH TOBEPXHOCTEH M 00bEMaMu
IMOJOOHBIX TEN
6.9 H3O§Pa>1<aTL u3ydyaeMble (QUTYpbl OT PYKM U C MNPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BoinonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CEYCHHUS TeJ BpaIlCHHS
W3Bnekatb, WHTEpIpeTHpOBaTh U MpeoOpa3oBbIBaTh UHGOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUECKUX PUTYpaX, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX
[IpumeHsaTh TeoMeTpuuecKkue (PakThl TSl PelIeHUs] CTEPEOMETPHUECKUX 3a/1ad,
6.12 MPENOoJIaraloINX HECKOJBKO IIaroB PEHICHHs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbITIONIHATE  IGUCTBUSL  CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W




YMHO)KCHI/ISI BeKTOpa Ha YHCIIO, O6’b$ICHSITB, KaKHUMHU CBOﬁCTBaMH OHHA
o0mamaroT

6.15

[IpuMeHsaTh NpaBUIIO NapAJUIEIEIUIENA IPU CI0XKEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMHU: JAEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YOI MEXKIY
BEKTOPAaMH, CKaJSIPHOE  IPOU3BEACHUE  BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOPOB M IIPOM3BEJIEHUE BEKTOpPA HA YMCIIO, YIOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE INPOU3BEJICHUE, pACKIaJbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemrate HpOCTGfIIHHG reOMETPpUYCCKUC 3aJladyd Ha NPUMCHCHHUE BCKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

Pemare 3amauM  HA  [IOKA3aTENIbCTBO MATEMATUYECKUX OTHOIIEHHM W
HaAXO0XIACHHUC FeOMeTpI/I‘ICCKI/IX BCIIMYUH 11O 06pa3uaM NIIn aJ'IFOpI/ITMaM,
HpI/IMCHSISI NU3BCCTHBIC METOAbI HpI/I peHIeHI/II/I CTaHI[apTHI)IX MAaTEMATHYCCKUX
3a7a4

6.21

[IpuMensaTs  mpocreline NOporpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIIEHNH CTEPEOMETPUUECKHX 3a/1a4

6.22

[IpuBoauTE TpHUMEpPBl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEM B IpUpOJE U
JKW3HH, pAaCIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHsATh MONMy4YeHHbIE 3HAHMUS Ha TPAKTUKE: aHAIM3UPOBATh peasibHbIC
CUTyalldd M TPUMEHATh H3y4YCHHBIE MOHATUS B MpPOLECCE MOMCKA PEIICHHUs
MaTeMaTH4ecku CcHOpPMYIUPOBAHHON MPOOIEMBbI, MOJEIHUPOBATh pPEabHBIC
CUTyalldd Ha s3bIKE TE€OMETPHH, HCCIENOBaTh IOCTPOEHHBIE MOJEIH C
WCIOJIb30BAHUEM TE€OMETPHUYECKUX MOHATHI M TeopeMm, ammaparta aireOpsl,
pelarth MpakTHYeCKHUe 3a/lauM, CBA3aHHBIE C HAXOXKICHHEM TI'€OMETPUYECKUX
BEJIMYUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

7

['eomerpus

7.1

OcHoBHblE TNOHATHUS cTepeoMeTpud. Touka, mpsMas, IUJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe€ pacrionokeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, ITApAUICIbHbBIE U
CKpeuuBampomuecs npsmsle. IlapainenbHOCTh NPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE:
NapajuleJbHbIE  MpsIMBIE B IPOCTPAHCTBE, MAPAUIEIBHOCTh  TPEX  MPSMBIX,
MapaJuIEIbHOCTh NMPSAMOM M IUIOCKOCTH. YTIJIBI C COHAIPABICHHBIMU CTOPOHAMM, YIOJI
MEXIy MNpsAMBIMM B IIpocTpaHcTBe. [lapayienbHOCTh IIOCKOCTEN: NapajlieibHbIC
IJIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IUIOCKOCTed. [Ipocreimme mpocTpaHCTBEHHBIE
(burypsl Ha TWIOCKOCTHU: TETpadip, KyO, mapauiesenurie], IOCTPOCHUE CEUCHUIM

7.3

[lepneHUKYISApHOCTE  HPSAMOM M IUIOCKOCTH:  IEPIEHIUKYJSPHBIE MpsMbIE B
IIPOCTPAHCTBE, MpPSMBIE MapajulesIbHbIE W NEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpEMa O MHPSIMOM IEpPIEeHIUKYISPHOU
IJIOCKOCTH. YTJBI B MPOCTPAHCTBE: YrOJ MEXIY NMPSAMOUW M IUIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TMHENHBINA Yo ABYIPaHHOTO yria. [lepreHuKymsip 1 HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JO IJIOCKOCTH, PAcCTOSTHUE OT MPSMOM A0 IUIOCKOCTH, MpOeKuus (Urypsl Ha
IJIOCKOCTh. [lepreHIuKyIApHOCTh IUIOCKOCTEW: NMPHU3HAK IEPIEHIUKYISIPHOCTH ABYX
mIockocteil. Teopema 0 TpEX MepreHIUKYIISIpax

7.4

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIIBIE H
HEBBINYKJIbIE MHOTOIPaHHUKH, Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas npusma,
ITpaHd M OCHOBAHHUS MPHU3MBI, NpsMas M HAKIOHHAS MPHU3MbI, OOKOBas U TMOJHAS
MOBEpXHOCTh Mpu3Mbl. [lapannenenunesn, NpsAMOYroibHBIA NapajuIeTeHUNe] U ero
cBoiictBa. [Iupamuzaa: N-yrojapHas mUpaMuJa, FpaHd U OCHOBAHUE MHUPaMUIbL, OOKOBas U
MOJIHAsl TOBEPXHOCTh NHUPAMHU[bI, TMpaBWIbHAS M YCEUEHHAs NHpaMuia. IJIEMEHTHI
npu3Mbl ¥ nupamuzpbl. [IpaBuiibHbIE MHOTOTPAaHHUKH: TOHATHE MPABHIBHOTO
MHOTOTpaHHUKa, NpaBWJIbHAs TMpU3Ma W [paBWIbHAsg MHUpPaMUAA, [PaBUIIbHAS
TpeyrojbHas MUpaMuia U NpaBUIbHBIA TeTpadap, KyO. [IpencraBieHue o mpaBHIBHBIX
MHOTOTpaHHUKAX: OKTa3p, AOACKadIp U nKocayapyrue CedeHus MPU3Mbl U MTHPAMHU/IbI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CHUMMETPUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMeHTEI CUMMCTPUHU B IMUpaMruaax, mapauiCiICiumIicaax, IIpaBUJIbHBIX
MHOTI'OI'pPaAaHHUKAX

7.6

Beruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, muaronany, yrisl. [Inomans 60xoBoi
MOBEPXHOCTH U MOJIHON TIOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIA/b OCHOBAHUIA, TEOpEMa O
OOKOBOIl TMOBEPXHOCTH MPsAMOM mpu3Mbl.  [lnomanes OOKOBOW TOBEPXHOCTH H
MOBEPXHOCTH MPABWIBHOW MUPAaMHIBI, TeOpeMa O IUIONIAJH YCEYEHHOW MHUPaMUJIBL.
[Tonsitue 06 066éMe. OO6BEM nUpaMuIbl, IPU3MBI

7.7

HO,Z[O6HLI€ TCJIa B MPOCTPAHCTBE. CooTtHomieHus MCXKAY IUIoMaaiaMu HOBCpXHOCTGfI,
00BEMaMK HO,Z[O6HBIX TCII

11 KUIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

HI/IHI/IH,Z[pI/ILIeCKaH IMOBCPXHOCTD, 06p8.3y}OH_[I/IC HHHHHZ{queCKOﬁ IMOBCPXHOCTHU, OCHb




HWIMHAPUYECKOW ToBepxHOCTU. LlummHap: ocHoBaHWS W OOKOBas MOBEPXHOCTb,
o0pasyromas 1 ock, IIONIa1b O0KOBOM M MOJHON MOBEPXHOCTH

Konnueckass nmoBepxHOCTb, 0Opasyrolne KOHMYECKON IMOBEPXHOCTHU, OCh M BEpIIMHA
KOHUYECKOW moBepxHOCTH. KoHyc: ocHOBaHme u BepmimHa, oOpasymomas © OCh,

6.2 TUTIOIIA b OOKOBOM M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yromue U BbICOTa,
OCHOBaHHS U OOKOBast IMOBCPXHOCTH
6.3 Cdepa m map: meHTp, paamyc, AUAMETpP, IUIOMIAAbL MOBepXHOCTH cdepsl. B3ammuoe
pacmosiokenue chepsl U IIIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, mionaas chepsl
6.4 N3o00pakeHue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka MUIMHIpA U KOHYCA
65 KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOTOI'PAaHHHKOB. MHOFOFpaHHI/IK, ONIMCAHHBIA OKOJIO
cdepsl, cepa, BIUCaAHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs
[Tonsatue o6 o6véMe. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 oO0BEME
6.6 MPSIMOYTOJIBHOTO Tapaiuienenunena u ciaenctsus u3 He€. OObEM IMIIMHApA, KOHYCA.
O6bEM 1mapa u Ioma s cQepsl
6.7 [Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEX]y IUIOMIAAIMU IOBEPXHOCTEH,
00bEMaMu OJIOOHBIX TEl
6.8 Ceuenust umiauHIpa (mapauieIbHO U TEPHEHAUKYISIPHO OCH), CEUeHHUs KOHyca
(TmapasuteTbHOE OCHOBAHUIO M ITPOXOIAIIEE Yepe3 BEPIINHY), CCUCHHS IIapa
Bextop Ha mockocth M B mpocTpaHcTBe. CI0XKEHHE W BBIUMTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4YHCIo. Pa3imokeHue BeKTopa 1Mo TPEM HEKOMILIAHAPHBIM
BekTtopaM. [lpaBmio mapamnenenunena. Pemenune 3amad, CBS3aHHBIX C MPUMEHEHHUEM
MpaBUJI ACUCTBUI C BEKTOpAMH
[IpsimoyronpHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreitmne 3amadyn B KOOpAMHATaX. YTOJd Mexay BekTopamMu. CkalsipHOE

MPOU3BEACHUE BEKTOPOB. BbluuciieHHe YIrioB MeXIy MPSIMBIMH M IUIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO MPH PEHICHUH T€OMETPUUYECKUX 3a/1a4




INPOBEPAEMBIE HA EIDQ IIO0 MATEMATHUKE TPEBOBAHUS K

PE3YJIbTATAM

OCBOEHHMSI OCHOBHOM OBPA3OBATEJBHOMI

IMPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsiEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bilanenue meromamMu JOKa3aTeNbCTB, AITOPUTMAMM pEUICHUS 3a71ad;
yMmeHue (GopMynupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeSICHHE,
AKCHMOMa, TEeOpeMa, CIEIACTBUE, CBOWCTBO, MNPHU3HAK, 0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYTHPOBATH
o0paTHO€ U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTE€MAaTUYeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYKICHUS NIPU pPEIICHUM 3ajad,
OLICHUBATh  JIOTMYECKYID  NPABUIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATH NOHATHUSAMHU: MHOKECTBO, IOJMHOXKECTBO, OINEpaluy Haj
MHOXECTBAMM; YMEHHME HCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJI ONHCAHMS PEATIbHBIX MPOLECCOB U SBICHHUIN U NIPU PEIICHUN
3aja4, B TOM 4YHCI€ U3 JAPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUAMU: rpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTb W OINUCHIBATh rpadbl pa3IMYHBIMU
crocobaMu; UCIOJIb30BATh I'padbl IpU PEICHUH 3a/1a4

YMeHne omepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIIO, LIEJI0€ YHCIIO,
CTETNEHb C IEJIBIM TTOKa3aTesieM, KOPEeHb HaTypaJIbHOM CTETICHH, CTENEHb
C pamMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHUCTBUTEIHHBIM
rmokaszatesneMm, JiorapudM YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MMPOM3BOJILHOTO YHCJIA, OCTATOK IO MOJIYJI0, PalMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE  YHCIIO, MHOXECTBA  HaTyPaJIbHBIX, LIENBIX,
palMoOHANBHBIX, JEUCTBUTEIBHBIX YHCEI, YMEHHWE HCIOJIb30BaTh
MPU3HAKU JICTUMOCTH, HaUMCHBIIMA OOIIWK JCIUTEIh W HaUMCHBIIICE
o01iee kpaTHOe, arOpuT™M EBKIIMIA MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CYHUCIICHHS;  yMCHHE
BBITIOJTHATh BBIYMCIICHHE 3HAYCHUH W MPeoOpa3oBaHMsS BBIPAKEHUN CO
CTENEHsSAMH W JorapudMaMu, mpeoOpa3oBaHUs IPOOHO-PATMOHAIBHBIX
BBIPDOKCHUI; YMEHHUE OIEPUPOBATh MOHATHAMH: IOCIEIOBATEIBHOCTD,
apudMeTnyecKas nporpeccus, reoMeTpUYecKast porpeccus,
OeCKOHEYHO YObIBaOIlas TeOMETpUYecKass [MpOorpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATENLHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONepHpoBaTh MMOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
yucina, ¢Gopma 3alUCH  KOMIUICKCHBIX 4Hcell  (reoMeTpuyeckas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); YMeTb MPOU3BOAMTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCIAMH; TMPHUBOJIUTH
OpUMEPbl  UCMOJb30BAHMUS  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2xX2  wu  3%3, onpeaenutenb MaTpULbI,
F€OMETPUUECKHUI CMBICI OIIPEIETUTENS

YMmenue ONCpUpOBATh TIOHATUAMU: PALUMOHAJIBHBIC, WPpPAIHUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbBI, YMCHHUC OIICPpUPOBATH
HNOHATUAMU: TOKACCTBO, TOXKACCTBCHHOC Hpeo6pa303aHI/Ie, YPaBHCHUC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U  HCPABCHCTB, PABHOCUJIIBHOCTb




YpPaBHCHUM, HEPAaBEHCTB U CHUCTEM; YMEHUE pellaTb YpaBHEHUS,
HCpaBCHCTBA W CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA MW CHUCTCMbI C IApaMCTPOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCIICHUA MATCMATUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTe HAYKU U peaIbHOM JKU3HU

YMeHue onepupoBaTh NOHATHAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEePUOTUYHOCTD (PYHKIIMH, OTPAHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMHU, SKCTpeMyM (YHKIWHU, HAanOOJIbIIee U HAMMEHBIIIEE 3HAUCHHS
(GyHKIMU HA TPOMEKYTKE, HEMIpephIBHAS (PYHKIMS, aCHMOTOTHI rpaduka
¢GbyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIMU, TEOMETPUIECCKUN U
¢u3znueckuil CMbICT TPOU3BOJHON, TEpBOOOpa3Hasi, OINpeneIEHHbIN
UHTErpai;, yMEHHE HaXOJUTh aCUMOTOTHI rpapuka (yHKIUH; yYMEHHE
BBIYKCIIATh  IMPOU3BOJHBIE CYMMBI, IPOM3BEACHHUS, YACTHOIO H
KOMITO3ULIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(YHKIMYM; YMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIMI;
YMEHHME HCMOJb30BaTh MPOU3BOJHYIO JJSI HCCIEAOBAHUA (QYHKUUH,
HaxXOJUTh HAuOOJbIINE W HaWMEHbIINE 3Ha4eHUs (QYHKIMA; CTPOUTH
rpauKy MHOTOWJIEHOB C MCIIOJIb30BaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO IS HAXOXKJIECHUS HaWIydlIero
pelIeHNs. B MPHUKIAIHBIX, B TOM YHCJE COIMATbHO-3KOHOMHYECKUX H
(bM3UYecKuX 3a7a4ax; HAXOJAUTh TUIOMIAIN U O0BEMBI (PUTY C TIOMOIIIBIO
WHTerpaia; IpUBOIUTh NPUMEpPhl MaTEeMAaTUYECKOTO MOJEIHPOBAHUS C
oMo1IbI0 U depeHInaIbHbIX YpaBHEHUN

YMeHne omnepupoBaTh MOHATHUSAMHU: Tpaduk GyHKIUH, oOpaTHas
dbyHKIMSA, KOMIO3UIUSA (QYHKIMA, JTHHEHHasS (QyHKIHS, KBaapaTHIHAs
byHKIIHS, paroHanbHas byHKIIHS, CTETICHHAs byHKIHS,
TPUTOHOMETpHUYECKHEe  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHE
dbyHKIIMM, TIOKa3aTenbHass W Jorapudmudeckas (YHKIUUA, YMEHUE
CTPOHTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpadukoB (HYHKIUH, UCIIOIB30BaTh TPAPUKH IS U3yYCHHS POILIECCOB U
3aBHCHUMOCTEH, TIPU pEIICHUH 33aad U3 JPYruX Y4eOHBIX MPEIMETOB M
3a7a4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMH s
pellieHus] ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C IapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTHM MHOXKECTBA pPEIICHUH YpaBHEHHIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemiath TEKCTOBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIyT, HaJIOTH, 337a4l U3 00JacTH yIpaBleHUs TUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBIATh BBIPAXKECHUS, YPAaBHEHMs, HEPaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3aJayM, MCCIEAOBaTh IOJYYEHHOE PEIICHHE U
OILICHUBATh MPaBAONOJA00HOCTh pE3yIbTaTOB; yMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHHMEM alapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYCHHBIH pe3ynbTaT

YmMmenue OICpHUPOBATh NMOHATUAMUA: CPECAHECC apI/I(i)MeTI/I‘-ICCKOC, MEIHaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3Ha4YCHUA, pa3max, Aucnepcus,
CTAaHAApPTHOC OTKIOHCHHUC YHUCIIOBOT'O Ha60pa; YMCHHUE HU3BJICKATD,
HHTCPHIPCTUPOBATDH I/IH(I)OpMaI_II/IIO, MMPCACTABJICHHYKO B Ta6n1/1uax, Ha




ararpaMmmax, rpagukax, OTpaXarollyto CBOHCTBA pealbHbBIX IPOIECCOB
SIBIICHUI; TIPEICTABIATH UH(OPMAIHIO C TIOMOIIBIO TAOIUIl U THArpaMM;
UCCIIeIOBAaTh CTATUCTUYECKHUE JAaHHBIC, B TOM YHCIE C NPUMEHEHHEM
rpadUUecKuXx METOJOB W  JJEKTPOHHBIX CPEICTB; TIpadUyuecKu
UCCIIeIOBAaTh COBMECTHBIC HAOJIONEHUS C IOMOLIBIO JUarpamMm
paccenBaHys U JINHEWHON perpeccun

YMeHHe OoInepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
cOObITHE, BEPOSATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTb C HCHOJB30BaHUEM TI'paUUYEeCKUX METOJOB; MPUMEHSTh
(GopMyNBI CIIOKEHUS M YMHOXXEHHS BEpPOSATHOCTEH, (OpMYNy IMOJIHOM
BEPOSITHOCTH, popMyny bepHynnu, koMOuHaTopHbIe (DaKThl U POPMYIIBI;
OIICHMBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUI; YMEHHE OIEepUpOBaTh
MOHATHSAMM: CIlydailHas BEJIWYMHA, paCHpeAesICHHEe BEPOSTHOCTEM,
MaTeMaTU4eCKOE OKHMJAHWE, IUCHEPCUS W CTAHJAPTHOE OTKIOHEHHUE
ClIydallHOM BENWYMHbBI, (YHKIUM pacrnpeaeneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHUE HCMOJIb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHHN A
pelIeHys 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX HCCIEAOBAHUN; yMEHUE NPUBOAUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHHH, YHCIIO TIEPECTaHOBOK; OwHOM HbIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOpHBIE (DAKTHI M PACCYKICHUS IJIsl pelleHus 3ajay;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIAATh
BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeJIWYMHA YyIWa, IUIOCKMHA Yrod,
JIBYTPaHHBINA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS TMpPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJI MEXKIY HpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXKY IUIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh PH
pelIeHny 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOIIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIE C HUMH MPAKTUYECKHUE 3a1a4U
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YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIypbl, 00bEM (UTYpHL,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, Gurypa M HOBEPXHOCTh
BpallleHMs], UMIMHIP, KOHYC, wap, cdepa, miomags cepsl, MIomaib
HOBEPXHOCTU NHpaMM[Ibl, NMPU3MBI, KOHYyca, IWIUHApa, 00BEM KyOa,
HOpSMOYTOJIBHOTO TMapajjieNienunesa, MUpaMuabl, MPU3MBbL, IWIMHIPA,
KOHYcCa, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIUHAPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss chepsl, LMIMHApPA, KOHYCA; YMEHHE CTPOUTh CEUYCHHE
MHOTOIpaHHMKa, U300pakaTh MHOTOTPAaHHUKH, (UTYphl U MOBEPXHOCTH
BpAILICHUs, UX CEYCHMSI, B TOM YHCJIE C TIOMOILBIO dJIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAaMOCTOSATEIHHO
(dbopMynMpOBaTh ONpeNeNeHusl U3y4aeMbIX (UTyp, BBIABUTaTh TUIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUUYECKUX (Uryp, 000CHOBBIBATh WU




ONpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIE IONOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHue omepupoBaTh TMOHATUSIMH: JIBUKEHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
HOBOPOT, TmpeoOpa3oBaHue mono0us, Moj00HBIE (UTYpPBI, yMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHS
IOpU pPEUICHWH 33/a4; HAXOJUTh TEOMETPUYECKHE BEIWYMHBI (JIMHA,
yroy, IUIomanah, 0O0BEM) TpH pelmIeHUH 3a7ad M3 JIPYTHX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOM JKM3HU; YMEHHE BBIUYUCIISTH T€OMETPUIECKHE
BEJIMYMHBI (JUTMHA, YTOJ, IUIONIaab, OOBEM, IUJIOMIAb TMOBEPXHOCTH),
WCTIONB3Yysl M3y4eHHBIE (POPMYNTBI M METOIBI, B TOM YHMCIIE: TUIONIA]lh
MOBEPXHOCTH MUPAMHJIBI, IPU3MBI, KOHYCA, IMIMHAPA, II0Manb chepsr;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapauleienunesaa, MUpaMmuibl, MPU3MBL,
HWINHAPA, KOHYCa, INapa; YMEHHWE HaxOJUTh OTHOIIEHHE OO0BEMOB
M0TI00HBIX (UTYD
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YMeHne onepupoBaTh MOHIATHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha YHCIO, pa3joKEHUE BEKTopa Mo Oasucy,
CKaJIIpHOE TIPOU3BEJICHNE, BEKTOPHOE TMPOM3BEIACHUE, YTOJd MEXKIY
BEKTOPAMH; YMEHHE HCIOJIh30BaTh BEKTOPHBIA M KOOPAUHATHBIA METO]I
JUIS peuIeHUs TeOMEeTpPUYeCKUX 3ajad M 3a7ad JpYyrux y4eOHbIX
MIpeIMETOB
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YMmenue BbIOMpaTh MOAXOMAMIMM METON Uil pelIeHHs 3ajauu;
MMOHMMaHWe 3HAaYUMOCTH MAaTE€MaTUKd B W3YYEHMHM MPHUPOJIHBIX U
OOLIECTBEHHBIX MPOIECCOB M  SBJICHUN; yMEHHE paclo3HaBaTh
MPOSIBJIEHWE 3aKOHOB MaTeMaTHKH B HUCKYCCTBE, YMEHHUE IPUBOAUTH
MpUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUSA
1 Yucna v BEIYUCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 Panmonaneupie yncna. OOBIKHOBEHHBIE M JCCATUYHBIC JAPOOU, MPOIECHTHI, OECKOHCYHBIC
TIEPHOTUICCKHIE IPOOH
13 Apudpmernueckuii KOPCHB HaTypalbHOW creneHu. JleiicTBUS C  apuPMETHIECKUMU
KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenenp ¢ 1enbiM mnokazateneMm. CTeNneHb € palMmoHaIbHBIM TokazareneM. CBoiCTBa
CTCTICHH
15 CuHyC, KOCUHYC W TaHTEHC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHTCHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTnaHbie U HATYpaIbHBIC JOTapU (MBI
JleiicTBUTENbHBIE YKCla. ApUPMETHYECKUE OIepaluu C JACUCTBUTEIbHBIMU YHUCIAMU.
1.7 [IpubmxkE€HHBIC BBIUMCICHUS, TMpaBUiia OKPYIJICHUS, MPUKHUIKA W OILEHKA pe3yJbTara
BBIYMCIICHUH
1.8 [TpeoOpa3oBaHme BEIPAKESHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenpHbIC U JJOTapU(OMHUIECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEPABEHCTBA
2.7 [Toka3zarenbHbIC U JJOTapu(HMHUIECKIE HEPABEHCTBRA
2.8 TpuronomeTpuueckre HEPaBEeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMmu
211 Martpuiia cucTemMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPHILIbI
3 OyHKIMH U TpaduKH
31 OyHkuus, cnocoosl 3ananus pynkuuu. I'padux Gynknuu. BzaumHo oOpatHbie QyHKIIHH.
Uérnple u Heu€THbIe GpyHKUMU. [lepronuueckue QyHKIMU
Ob6nacTh onpeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
3.2 3HAKOMOCTOSTHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (GyHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bysakun. Haubombliiee 1 HauMeHbllee 3HaYeHne (QYHKIIMU Ha POMEKYTKE
33 Crenennas (yHKIUS ¢ HAaTypaJdbHBIM M IENbIM MoOKa3zateneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduK KOpHsI N-0i CTENeHH
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku
3.5 [TokaszarenpHas u norapudmuueckas QyHKIIUH, KX CBOMCTBA U TpaduKU
36 Touku pa3peiBa. AcuMOTOTH TpadukoB GyHKIMNA. CBOMCTBA QYHKIMH, HETIPEPHIBHBIX HA
OTpE3Ke
3.7 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN




3.8

Apudmernueckas 1 reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB

4 Havana maTemaTH4ecKkoro aHauausa
4.1 [TpousBoanas ¢ynkuu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKINUN
42 [TpumeneHne MPOMU3BOAHON K UCCIIEAOBAHHUIO (DYHKIIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxosxaerne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUs (DYHKIIMK Ha OTPE3Ke
4.3 ITepBooOpa3nas. MaTErpan
S) MHo3x€ecTBa U JIOTHKA
5.1 MHo0xecTBO, oriepaiuu HajJ MHOKecTBamMu. Jluarpammsl Jitepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpALIEHUS
7.5 KoopanHatsl 1 BEKTOpPEI




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLUECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

I'eomerpust, 10—11: Yueb. nns obmieoOpazosat. yupexaenuit/ JI.C. Atanacan, B.®. byty30s,
C.b. Kagomues u ap. — M.: IIpocsemenue, 2021.

METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA

I'eometpust, 10—11: Yueb. nans obmieoOpazosat. yupexaenuit/ JI.C. Atanacan, B.®D. byTy30s,
C.b. Kagomues u ap. — M.: I[Ipocsemenune, 2021.

HUDPPOBBIE OGPASOBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
[Topran «Poccuiickas 31EeKTpOHHAS IIKOJIa»

[Mopran ®I'UC «Mos nikoaa»



https://resh.edu.ru/
https://myschool.edu.ru/
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