PABOYAS ITPOTPAMMA
yueOHOro npeamerta «I'eomeTpus»
s ooydaromuxcs 10-11 kmaccoB



MNOACHUTEJIbHAS 3AITNCKA
Pabouas mporpamma yue6HOTO Kypca «['eomerpusi» 6a30Boro ypoBHs st oOydatommxcs 10
—11 kmaccoB pa3paborana Ha ocHoBe @DenepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpEeIHEero oO0Iero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MPEIBbSIBISEMBIX K MaTEeMaTHYECKOMY OOpa30BaHUIO, M TPAAMIUNA POCCHUICKOTO 0O0pa3OBaHUS.
Peanm3zanus mporpaMMel 00ecrieuMBaeT OBJIAJICHUE KITFOUEBBIMU KOMITETCHIIHSIMU, COCTABIISIONIMMU
OCHOBY [UIS CaMOpPa3BUTHUA M HEMPEPHIBHOIO 00pa3oBaHMsA, LEIOCTHOCTH OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO U MMO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH O0YUYArOIINAXCSL.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca TEeOMETpMHM Ha YpPOBHE CpEIHEro o0Imero oO0pa3oBaHHUS
00yCJIOBJICHA TPAKTUYECKON 3HAYMMOCTHIO METANpPEJMETHBIX M TMPEJAMETHBIX Pe3yJIbTaToB
oOydeHHUsT TEOMETPUU B HAINPABICHHH JIMYHOCTHOI'O DPA3BUTHS OOYyYaroIIMXCs, (OPMHUPOBAHUS
(GYHKIIMOHATHLHON MaTeMaTHYECKOW TIPAMOTHOCTH, W3Y4YCHHs JAPYrUX YUeOHBIX JUCIUIUIMH.
PasButre y oOOydJaromuXxcs NPaBHIBHBIX NPEJACTABICHUHA O CYIIHOCTH U IPOUCXOXKJICHUU
COMETPHUCCKUX a0CTPaKIMi, COOTHOIICHUU PEAJIbHOTO M HICAIBHOI0, XapaKTepe OTPaKCHHUS
MaTEeMaTHYECKOH HAyKOW SIBJICHUH M TPOIECCOB PEAIbHOIO MHUpPA, MECTE I'€OMETPUU B CHCTEME
HAYK M POJIM MaTeMaTHYECKOr0 MOJICIIMPOBAHUS B HAYYHOM IO3HAHUHU U B IPAKTHUKE CIIOCOOCTBYET
(OpPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YUaIIMXCS, a TAK)KE KAYECTB MBIIUICHHUS, HEOOXOJUMBIX
JUTSI aIaliTallik B COBPEMEHHOM OOI1IeCTBE.

l'eomerpust sBisieTcss OAHMM K3 0a30BBIX TPEJAMETOB HA YPOBHE CPEIHEro OOMIEro
o0Opa3oBaHus, TaKk Kak 00eCleYnBacT BO3MOYKHOCTh HM3YYCHHS KaK TUCIHUIUIMH ECTECTBEHHO-
HAYYHOH HAIPaBJICHHOCTH, TAK H TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, GOPMUPYEMOE MPH U3YUCHHH O00YYarOIIUMHUCS MOHATHHHBIX OCHOB
TEOMETPHH M MOCTPOCHUM IICTIOYKU JIOTHYECKHX YTBEP)KICHHUN B XOJIE PEIICHUS T€OMETPHYCCKHX
3aja4, YMCHHE BBIJBUIAaTh M OMNPOBEPraTth THUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TpU
pCIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTU U3 Kypca (PU3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO BCEX 00JACTIX
JCeSATEIbHOCTH uesioBeka. OpHeHTalMs YejoBeKa BO BPEMEHH M IMPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COIMAIbHOrO OBITHS, (hopMa OTPaKEHHsI OKPYKAIOIIEro MUpPA, YCIOBHE YCICIIHOTO
MMO3HAHUS M aKTUBHOT'O MPeoOpa3oBaHus ACHCTBUTEIbHOCTH. ONepupoBaHUe MPOCTPAHCTBEHHBIMU
o0pazaMu OOBEAMHSACT Pa3HbIC BUABI y4eOHOW M TPYAOBOH IESATEIBHOCTH, SIBISCTCS OJHUM W3
po(eCCHOHATTLHO BaXKHBIX KAueCTB, IOATOMY aKTyallbHa 3aja4a ()OPMHPOBAHUS Y 00YYArOIIUXCS
MPOCTPAHCTBEHHOTO MBIIIICHNS KaK Pa3sHOBUIAHOCTH OOpPA3HOTO MBIIIICHHS — CYIIECTBEHHOT'O
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUYECKOH NESATEIBHOCTH 110 MHOTHM HAIPABJICHUSIM.

Ienb ocBoeHus mporpaMmel yueOHoro kypea «I'eomerpusi» Ha 6a30BOM ypOBHE OOyUYEHMS —
o0mieoOpa3oBarenbHOe W OOILIEKYIbTYpHOE pa3BUTHE OOyYarolIMXCs 4Yepe3 oOecreueHue
BO3MOYKHOCTH MPHOOPETEHUSI W WCIIOJb30BaHHMS CHCTEMATHYECKHX TEOMETPUYECKUX 3HAHUN M
JCUCTBUH, CHEIUPUUHBIX FCOMETPUH, BO3MOXKHOCTH YCIICUITHOTO MPOJIOJIKCHUS 00pa30BaHUsS MO
CTENUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAIHBIM HCITOJIb30BaHHEM T€OMETPHH.

[Tporpamma no reometpun Ha 6a30BOM YpOBHE IpeIHA3HAUCHA JJIsi OOYYAIOUIUXCS CPEIHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTCIBHBIX 3aTPYJHCHWH Ha YpOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE IOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHUE YMEHHs, CBA3aHHBIC CO CHCHM(DHUKON MCOMETPUH U HEOOXOAUMBIC IS )KU3HH B
coBpeMeHHOM o0riectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh W3YyYUTh TCOMETPHUIO OoJiee
r1y0OKO, €Cii B JajbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHYECKUX 3HAHHIX B
poeCCUOHATILHOM JIeATEIbHOCTH.

JIOoCTHIKEHHME IEId OCBOEHHUS MPOTrPaMMbl O0ECIIEUYMBACTCS PEIIEHHEM COOTBETCTBYIOIIMX
3anad. [IpropuTeTHRIME 3a7adyaMu OCBOCHHUs Kypca «['eomerpum» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISTFOTCS:

e (opMHUpOBAHHE TMPEJCTABJICHUS O TEOMETPHH KaK YacTH MUPOBOHM KYJIbTYPBI U OCO3HaHHUE e
B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHHME MPEJACTABICHHUS O MHOTOTPAHHHUKAX W TeJlaX BpalleHWs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENIAX, IO3BOJISIIOIIMX OIMWCBIBATD W HM3Yy4aTh pa3Hble SIBICHUS
OKPYIKaroIIero MUpa;

e (opMHUpOBaHME YMCHHS pAClO3HABaTh HA YEpTEXax, MOJCIIX W B pPEaTbHOM MHpPE



MHOT'OTPaHHUKHU U T€JIa BPaIllCHHUS;

e OBJAJIEHUE METOAAMM DEIlIEeHHUs 3aJad Ha MOCTPOCHHS Ha U300paKeHMSIX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE yMEHUS ONEPUPOBATH OCHOBHBIMU TMOHSATHSIMH O MHOTOTPAaHHHKAX U TeJlax
BpalICHUsI U UX OCHOBHBIMU CBOMCTBAaMU;

® OBJAJICHUE AITOPUTMAMHU PEIICHUSI OCHOBHBIX THUIIOB 33/1a4; (POPMUPOBAHUE YMEHHUSI IPOBOTUTH
HECJIOJKHBIE JIOKa3aTeJIbHbIE PACCYKICHHS B XOJI€ PEIICHUSI CTEPEOMETPUUECKUX 33J1a4 U 3aa4
C IPAKTUYECKUM COACPKAHUEM;

® pa3BHUTHC HMHTCIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYArOIIMXCs, MO3HABATEIHLHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILIJICHUS;

e (QopmupoBanue (YHKIUMOHATBHOM T'PAMOTHOCTH, PEJIIEBAHTHON TE€OMETpUU:  YMEHHE
pacrno3HaBaTh MPOSBIEHUS TE€OMETPUYECKHX IOHATHI, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEATBbHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YUYECHUHU JPYrUX YUCOHBIX MPEAMETOB, MPOSBICHHUS
3aBHUCHUMOCTEl U 3aKOHOMEpPHOCTEW, (OpMyIUpOBaTh UX Ha SI3bIKE T€OMETPUH U CO3/1aBaTh
F€OMETPUYECKHE MOJCIIM, NMPUMEHSTh OCBOCHHBIM T€OMETPUYECKUM ammapar is PEIIeHHs
MIPAaKTUKO-OPUEHTUPOBAHHBIX  3aJa4y, HWHTEPHPETUPOBATh M  OLEHUBATH  IOJYYECHHBIE
pe3yIbTaThI.

OTIUYUTEeNBbHON 0COOCHHOCTBIO MPOTPaMMBbl SBIIETCS BKIIOYEHHE B KypC CTEPEOMETPHUH B
Hayajie ero M3y4eHWs 3ajad, PelIaeMblX Ha YPOBHE MHTYUTUBHOTO TMO3HAHUS, U ONPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT DPa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBILUJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JlaJIbHENIIEMY U3YUYEHHUIO TIPEeIMETA.

[Ipeanourenue oTHAéTCA HAMISIAHO-KOHCTPYKTUBHOMY METOJy OOydYeHHs, TO €CThb
TEOPETUYECKUE 3HAaHUS HMEIT B CBOEM OCHOBE UYBCTBEHHOCTb NPEIMETHO-IIPAKTUYECKOU
nesTeIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN y YYaIIUXCS B KypCce CTEPEOMETPUU
MPOBOAMUTCS 3a CUET pelIeHHs 3ajJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB W 3ajJay Ha
OIIEpUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CozmaHue oOpa3a MPOBOAMTCS C OMOPOH Ha
HarJsHOCTh, a ONEPUPOBaHUE 00pa30M — B YCIOBUSAX OTBICYEHHUS OT HAIIATHOCTU, MBICICHHOTO
M3MEHEHUS €r0 UCXOJHOTO COACPIKAHUS.

OcHOBHBIE  coaepkarenbHble JUHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukmu», «l[IpsMble U MIOCKOCTH B IpocTpaHCTBe», «Tema BpameHus», «BekTopsl u
KOOPJAMHATBI B MPOCTpaHCTBE». DOPMHUPOBAHHUE JOTUUYECKUX YMEHHMI pacrpenensercs He TOJbKO
M0 COJEpPKATebHBIM JIMHUSIM, HO M MO ToiaM OOydYeHHMs] Ha YPOBHE CpEIHEro OoOIIero
o0Opa3oBaHMsI.

Coneprxanne 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHUs paboueit
MPOrPaMMBbI, paclpeAeNEéHHbIM N0 ToJAaM OOYYeHHUs, CTPYKTYpPUPOBAHO TakuM 00pa3oM, YTOOBI
OBJIQJICHUE TEOMETPUUECKUMHU TOHSATHUSMHU U HaBBIKAMH OCYIIECTBISIIOCH MOCIEIOBATEIHHO H
MOCTyMNaTeNbHO, C COOMIOCHIEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIUCH
B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYYaIOIIUXCs, pacHIupsis U yriayomss e€,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEFHOM IIVIAHE
Ha u3yuenue reomerpuu otBoautcs 2 yaca B Henenmto B 10 kimacce u 2 yaca B Henenmo B 11
KJ1acce, BCEro 3a JiBa roga oOydeHus - 136 yueOHBIX Jacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbBIE MOHATUA cTepeoMeTpuH. Touka, mpsimMasi, IIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxkeHue NpsMbIX B IPOCTPAHCTBE: INEPECEKAIOIIMECS, NMapajulebHbIE U
CKpeluBawomuecs mnpsMele. [lapamienbHOocTh NPAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
NapajulesIbHbIE IPSMBIE B IPOCTPAHCTBE; NapalIeIbHOCTh TPEX MPSIMBIX; MapaJIeTIbHOCTh MPSIMON
U IJIOCKOCTU. YTJBI C COHAIpPaBJIEHHBIMH CTOPOHAMH; YroJl MEXIY MPSMBIMH B MPOCTPAHCTBE.
[TapanmienpHOCTh IUIOCKOCTEHN: MapajulebHbIE IJIOCKOCTH; CBOMCTBA MapajlIEibHBIX IIOCKOCTEM.
[Ipocreiiimue npocTpaHCTBEHHBbIE (UIyphl Ha IUIOCKOCTH: TETpas’Ap, KyO, mapasuieienurnen;



MMOCTPOEHUE CEUCHHUIA.

[lepneHuKyISPHOCTD NMPSAMON U MJIOCKOCTH: NMEPHEHANKYJIAPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpPSIMBIE TAPAJUICIIBHBIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH, IPU3HAK IEPIECHAMKYJIIPHOCTH
NPAMON M TUIOCKOCTH, TEOpEMa O MPSIMOM MEPHEHIUKYIISIPHON MIIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
YroJa MEXAy IPsIMOM M IUIOCKOCTBIO; IBYIPaHHBIM yroJ, JIMHEWHBIM YroJl JBYIPAaHHOIO yrIja.
[lepneHauKynsip U HaKJIOHHBIEC: PACCTOSHHE OT TOYKHU JIO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IUIOCKOCTH, TPOEKIHs (UTYpbl Ha IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEePIEHIUKYISIPHOCTH ABYX IIOCKOCTe. Teopema o TpéX neprneHauKymnsapax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIIYKJIbIE U HEBBIIYKIIbIC
MHOI'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas npusma; I'paHH U OCHOBAHMS
NpU3MBI, TpsiMasi U HAaKJIOHHAs MPU3MbI; OOKOBas M TOJHAS TIOBEPXHOCTb IPHU3MBL.
[Tapannenenumnen, NpsAMOYroJIbHBIM NapajuleNeNuNe] U ero cBoucrBa. Ilupammma: N-yrosbHas
nupaMua, TpaHM M OCHOBaHME NUPAMUJBI, OOKOBas U TMOJHAs MOBEPXHOCTh MHPAMUJIBL;
IpaBWIbHAasg M Yyceuy€HHas MNHMpaMuAa. OJIEMEHThl Mpu3Mbl U nupaMmujsl. [lpaBunbHble
MHOT'OTPaHHUKU: TOHSTHE NPABWIBHOIO MHOTOIPAHHMKA; IpaBUJIbHAs MpU3Ma U IPABUIIbHAA
NUpaMU/Ia; MPaBUIIbHAS TPEYroJbHasl MUpaMua U MPaBWIBHBINA TeTpadap; Kyo. IlpeacraBienue o
MPaBUJIbHBIX MHOIOTPAHHUKAX: OKTa3p, 10AeKadap U ukocasap. CedeHus Npu3Mbl U MAPAMUIBI.

CumMeTrpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOH, IUIOCKOCTH.
DneMEeHThl CUMMETPUH B IMpaMuax, NapauleenuIenax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Brrunciienue 31€MEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans GoxoBoi
MOBEPXHOCTU M TMOJIHOM MOBEPXHOCTHU MPSAMOM MPHU3MBI, TUIOIIAs OCHOBaHHM, TeopemMa 0 OOKOBOM
MIOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABUIBHOU
IUpPaMU/Ibl, TEOpEMa O IUIOoIaAu yceu€HHOM nupamuabl. [lonarue 06 o6véme. OOBEM nupamMusl,
IIPU3MBL.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IJIOUIAJIMU ITOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TEII.

11 KJIACC

Tena BpaleHnus

[{unuuapuyeckass IOBEPXHOCTh, O0pa3ylollue IMJIMHAPUYECKOW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON moBepxHocTH. LlmnmmHap: ocHoBaHMA U OOKOBasi MOBEPXHOCTh, OOpa3yromas u
OCb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnyeckass moBepXHOCTb, 00pa3yrolMe KOHHYECKOW MOBEPXHOCTH, OCh W BEpIIUHA
KOHHYECKOW nmoBepxHocTH. KoHyc: ocHOBaHMe U BeplInHa, 00pa3yomas U oCh; IIIOIMAaAb OOKOBOM
U TIOJMHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpas3yrollue M BbICOTA; OCHOBaHHUS U OOKOBas
ITOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AWaMETp; IUIOMIAAL MOBepxXxHOcTH cdeprl. B3aumHoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTesbHas MIIOCKOCTh K cepe; miomazs chepsl.

N300paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka numuHApa 1 KoHyca.

KomOuHamu ten BpamieHust ¥ MHOTOTpaHHUKOB. MHOTOIpaHHHK, OIMCAaHHBIA OKOJIO C(ephI;
cdepa, BMcaHHasi B MHOTOTPAHHUK, UJIM TEJIO BpalllEHUs.

[Tonsitne 06 o00béme. OcHOBHBIE CBoOWcTBa 00bEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Mapajuienenunena u cueactsus u3 He€. O0béM mumHapa, konyca. O0béM mapa
U TUIOIIA/Ab ChEpHI.

[lonobuble Tema B mpocTpaHcTBe. COOTHONIEHUS MEXIYy IUIOUIAIMH IOBEPXHOCTEH,
00bEMaMU MOT0OHBIX TEII.

Ceuenust uuiauHApa (mapajuleTbHO W MEPHEHAMKYJISIPHO OCH), CEUeHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUSHUS I1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTd U B npocTpaHcTBE. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnokeHune BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBumio
napajuienenunena. Pemenne 3anay, cBA3aHHBIX C MPUMEHEHUEM IPAaBWII JEHCTBUN C BEKTOPAMHU.
[IpssMoyronbHas cucremMa KOopauHAT B mpocTpaHcTBe. Koopaunatel BekTopa. [Ipocreiimme 3anaun
B KOOpJAMHATax. YToJI Mexay BekropaMu. CKallipHOE TPOU3BEACHNUE BEKTOPOB. Bpruncienue yrios
MEXAYy MNpSAMBIMH M  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOA MpPH  pPEUIeHUH



reoOMCTPHUICCKUX 3aaav.

IIJTAHUPYEMBIE PE3YJIBTATBI
JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMBl ydeOHOTro mnpeamera «MaTtemaTukay
XapaKkTePU3yIOTCS:

I'paxxnanckoe BociuTaHue:

cOPMUPOBAHHOCTHIO  TPAKIAHCKOW TO3WIMH  OOydYalomerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIMCKOTrO OOIIECTBa, MPEACTABICHHEM O MAaTEMAaTHYECKUX OCHOBaxX
(YHKIIMOHUPOBAHMS PA3NMYHBIX CTPYKTYp, SIBICHHI, TMPOLEIyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCH M TIp.), YMEHHEM B3aUMOJICMCTBOBaTh C COLMAJBHBIMA HMHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO POCCUICKON T'Pa)XIaHCKOW MJCHTUYHOCTH, YBOKEHHS K MPOILIOMY H
HACTOSIIEMY POCCHUICKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOLICHHUEM K JOCTHXKEHHUSM POCCHUCKHX
MAaTeMaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JIOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHHWEM JYXOBHBIX IIGHHOCTEH  poccuiickoro Hapona; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUS, 3TUYECKOTO ITOBEICHMS, CBSI3aHHOTO C IMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAyKU W JESITEIIbHOCTbIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OYyTyIIETrO.

IcTeTHYECKOE BOCIUTAHUE:

3CTETHYECKUM OTHOILLIEHUEM K MUPY, BKIIFOYAsl 3CTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJad, PEHICHWH, PACCYX JACHU; BOCIPUUMYHMBOCTHIO K MaTEMaTHYECKHM AacleKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA.

dusunueckoe BOCNIUTAHNE:

c(OPMUPOBAHHOCTHIO YMEHUS MIPUMEHSITh MaTEMaTHYECKUE 3HAHUS B MHTEPECax 37A0POBOTO
u Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (340pPOBOE
MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTABIXA, PEeryspHas (u3ndecKas aKTHBHOCTH);
(bU3MYECKOTO COBEPILIEHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN A TETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIIOOUS; WHTEPECOM K pPa3IUYHBIM
chepam mpodecCHOHATHHON ACSITEIBHOCTH, CBS3aHHBIM C MATEMAaTUKOM M €€ MPUIIOKECHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymyiied mpodeccuu U peaan3oBhIBAaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHBI, TOTOBHOCTHIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTHKEHUHU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 337]a4 MaTEMaTUYECKOW HAIPABJIECHHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYPhl, TOHUMAHUEM BJIUSHHUS COIHMAIBHO-
SKOHOMHYECKUX IIPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
JI00AJBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM; OpUEHTAIIMeN Ha TPUMEHEHUE MaTEeMAaTHUYECKIX
3HAHUU AJIS pelIeHus 3a7a4 B 00JIaCTH OKpYKaIoIIeH cpeibl, MIaHUPOBAHUS MOCTYMKOB M OICHKU
MX BO3MOYKHBIX MMOCIIEICTBUH ISl OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOT'O TO3HAHUS

c(hOPMUPOBAHHOCTHIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKH W OOIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTHYeCKOW HAayKdh Kak cepbl
YEJIOBEYECKON NIEATENIbHOCTH, TAloOB €€ pPa3BUTHS M 3HAYMMOCTH IS Pa3BUTUA LUBUIN3ALUY;
OBJIQZIEHUEM SI3IKOM MATEMATHUKH M MAaTEMAaTHYECKOM KYJIbTYPOM KAaK CPEACTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILIECTBJISATh MPOCKTHYIO U UCCIIEIOBATEIIBCKYIO AEATEIbHOCTh MHINBUAYATBHO U B
TpYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
MeramnpeaMeTHble pe3yabTaTbl OCBOCHHUSI MPOTrpaMMbl yueOHOro mpeamera «MaTemaTukar
XapaKkTepU3yITCs OBJIAICHUEM YHUBEPCaIbHBIMHU nO3HA6AMENbHbIMU oeticmeusamu,



VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2VIAMUSHbIMU
oelicmsusmu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOZHUMUBHBIX NPOYEcco8 00yuaowuxcs (oceoenue Memoo08 NO3HAHUS OKPYICAIWe20 Mupd,
npuMeHeHue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHut pabomamsos ¢ ungopmayuel).

Ba3oBble Jjornueckue aeicTBHA:

BBISIBIIAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHWA MEXIYy NOHATHAMH; (OPMYIHPOBATH OIPEACICHUS IOHITUH;
yYCTaHaB/IMBATh CYIIECTBEHHBIN IPU3HAK KJIacCU(UKALMU, OCHOBAHU JUIsl 0000LEHUs 1
CpPaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN34;

BOCIIPUHMMATh, (OPMYJIMpPOBaTh M IPeoOpa3OBbIBATh CYKICHUSA: YTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME; YCIOBHbIE;

BBISIBJIAITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHBOpEYHs B (aKTax,
JAHHBIX, HAONIOJCHMAX M YTBEPXKICHMAX; MpeansaraTb KpUTEpUU JUIS BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

Jief1aTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIBHO J0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIEHUN (MpsMbIE U
OT MPOTUBHOIO), BHICTPAUBATh APIYMEHTAIUIO, IPUBOJUThH MIPUMEPHI U KOHTPIIPUMEDPHI;
000CHOBBIBaTb COOCTBEHHBIE CY)KICHUS U BBIBOJIBI,

BBIOMpATh Croco0 pemeHuss ydeOHOW 3agaun (CpaBHHMBAaTh HECKOJIBKO BAapHUAHTOB
pelieHus, BbIOMpaTh HamOojee MOAXOAAIIUN C y4€TOM CaMOCTOSITENIBbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBareabcKue AeiicTBHS:

WCIIO0JIb30BaTh BOMPOCKHI KaK MUCCIIECIOBATEIbCKHI HHCTPYMEHT TIO3HAHUS; (POPMYIIUPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOPEYHE, MPOOJIEMY, YCTAHABIMBATh NCKOMOE U JaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MIPOBOJUTh CAMOCTOSATEIBHO CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIICIOBAHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBJICHHUS, IPOLECCa,
BBISABJIICHUTIO 3aBI/ICI/IMOCTeI71 MC)KIIy O6"I)GKTaMI/I, SIBJICHUAMU, HpOHGCC&MI/I;
CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOJIIOJICHUS, WCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTH TOJYyYEHHBIX PE3yIbTaTOB,
BBIBOJIOB ¥ 00OOILEHNUIH;

HpOFHOSI/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie HpOHGCC&, a TaK>KC BBIIBUI'ATh HpeI[HOJ'IO)KeHI/ISI 0
ero pa3BI/ITI/II/I B HOBBIX }’CJ'IOBI/ISIX.

Padora ¢ undopmanmeii:

BBISBJIATH JePUIUTHI UHOOPMALIUY, TAaHHBIX, HEOOXOJUMBIX Ui OTBETA HA BOIIPOC U JJIS
pelIeHus 3a/1auu;

BbIOMpaTh MH(GOpPMALMI0 M3 HMCTOYHUKOB pPa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTU3HpPOBAaTh W HHTEPHPETHPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (GOpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  HMH(OpMaIUIO, MPEeACTaBIATh €€ B  pa3duuHbIX  (opmax,
WUTIOCTPUPOBATH rpauuecKu;

OLICHMBATh HAAEKHOCTh HMH(POPMALMU 1O CAMOCTOATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanbhvle KOMMYHUKamueHble Oelicmeusi, 00ecneyusaiom coopmMupo8aHHOCb
COYUANLHBIX HABBIKOB 00YYAIOUWUXCSL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMU W IIENISIMU
oOlIeHHsl; SCHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
[MACbMEHHBIX TEKCTaX, JAaBaTh IIOSICHEHUs 10 XOIy PELICHHs 3aJadyd, KOMMEHTUPOBATh
ITOJIyYEHHBIN pe3ysbTaT;

B X071 OOCYXJI€HHsI 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI,
penraemMon 3a/1ady, BBICKA3bIBaTh WJEH, HAIIEJICHHBIE HA IOMCK PELIECHUS; COMOCTABIAThH
CBOU CYXKICHHUS C CY>KICHHUSMH JIPYTUX YYAaCTHUKOB JHMajora, OOHapykKMBaTh pa3inyue v



CXOACTBO TMO3WIHN; B KOPpeKTHOH Qopme ¢GopMynupoBarh pa3HOINIACHS, CBOHU
BO3PAKCHHS,

® TMPEACTaBIATh PE3yJNbTaThl PEIICHUS 3a/ayd, DKCIEPUMEHTA, MCCIEIOBAaHUS, MPOECKTa,;
CaMOCTOSITENTLHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YY€TOM 3a7ad TMPE3CHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

CotpyaHnuecTso:

® TIOHMMAaTh M UCIOJH30BATH MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHOU PaOOTHI MPH
pelieHny y4eOHBIX 3aJav; MPUHUMATH IeJIb COBMECTHOH ESATEIBHOCTH, IJIaHHUPOBATH
OpraHu3alli0 COBMECTHOW paboThl, pachpeAeisTh BUABI paboT, JOrOBapHBATHCS,
o0CyKIaTh MPOIIeCcC U pe3yabTaT paboThl; 00001aTh MHEHHUS HECKOJIBKUX JIFOJICH;

® y4yacTBOBaTh B TPYyMMoOBBIX (hopmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BHIIIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JCHUCTBUS C
JIPYTUMH 9ICHAMU KOMaHJbl; OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOMYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenvie Oeticmeus, odecneyusaiom Gopmuposanue cMvlCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3aunus:

®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 33]1a4H, BBIOMPATh CIIOCO0 PEICHHUs C YUETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH C YIETOM HOBOM HH(pOpPMAITUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TO3HABATEIHLHOUN pediekcun Kak OCO3HAHUS COBEPIIACMBIX JICHCTBHIA
U MBICIIUTENIFHBIX TIPOLIECCOB, MX PE3YJbTaTOB; BJIAJIETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI POIIECCa U Pe3yIbTaTa PEeUICHUs MAaTeMaTHUECKOM 3a/1auu;

® MPEABHUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH INPH PEIICHUH 33Ja4d, BHOCHTH
KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OICHUBATH COOTBETCTBHE pe3yJibTaTa IICIM W YCIOBHSM, OOBSCHATh MPHYUHBI
JOCTHKCHUS WU HEJIOCTIKEHUS Pe3y/IbTaTOB JICITeIbHOCTH, HAXOUTh OIINOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

OnepupoBarh MOHATHAMU: TOUKA, IPsAMas, IIOCKOCTb.

IIpuMEHATh aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IIPU PELICHUU I'€OMETPUYECKUX
3a1ad.

OnepupoBarh NOHATHAMU: IAPAJUIENBHOCTD U NEPIIEHANKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacioio’KeHUE NPSIMbIX U IUIOCKOCTEN B MPOCTPaHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yroj, TpaHy JBYTPAaHHOIO yria, pedpo IBYrpaHHOTO
yIJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIia; IpalyCcHas Mepa JIBYIPAHHOIO YIJIA.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAaHHUK, BBIMYKIBIM M HEBBINYKJIbIH MHOTOIDAaHHUK,
OJICMCHTBI MHOI'OI'paHHUKA, HpaBPIJII)HBIfI MHOT'OI'paHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUABI MHOT'OIPAaHHMKOB (IUpaMUAa; IMpHU3Ma, MPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuunupoBaTb MHOTOIpaHHHUKH, BHIOWpas OCHOBaHMA Ui KiaccU(UKAIUKU (BBITYKIIbIE
MW HECBLIIMYKJIBIE MHOT'OT'PAHHUKH, IMPABHUJIbHBIC MHOTOTPAHHUKHU; NPAMBIC W HAKIOHHBIC IIPHU3MBI,
napasiesIenune Ib).

OHepI/IpOBaTI) IMOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHNEC MHOT'OI'PAHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YsI METO/] CIIE/IOB.

CTpOI/ITB CCUCHUA MHOI'OIPaHHUKOB MCTOAOM CJICAO0B, BBIIIOJHATH (BI)IHOCHBIG) IIJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemarsn 3ala4i Ha HaXO0XJACHUC I'COMCTPHUYCCKUX BEIUYHH I10 o6pasuaM HJIN aJIrOpuTMam,
[IPUMEHSIS U3BECTHBIC AHATIMTUYECKUE METO/IbI IIPHU PELIEHNUN CTaHIaPTHBIX MAaTEMATUYECKUX 3a1a4
Ha BBIYUCICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH A0 IINIIOCKOCTH,
MEXY CKPELIUBAKOIIUMUCA NIPSIMBIMU.

Pemarsn 3ala4i Ha HaXOXJICHHUE I'COMETPHUUYCCKUX BCIUYHH IO 06pa3uaM HJIN ajJIrOpuT™Mam,



MNPUMCHAA U3BCCTHBIC aHAJTUTUYCCKUC MCTOJbI IIPU PCIICHHUU CTAHAAPTHBIX MATCMATUUCCKHUX 3a/1av
HAa BBIYKMCICHUE YIJIOB MEXIY CKPCIIUBAIONIMMUCS MPSIMBIMH, MEKAY MPSIMOW M IUIOCKOCTBIO,
MEXKY IIJIOCKOCTSMU, ABYTPAHHBIX YIJIOB.

Boruncisite 00bEMBI M TUIOMIAIU MOBEPXHOCTEH MHOTOTPaHHHMKOB (IpU3Ma, MUpaMKIa) C
npuMeHeHHeM (pOpMyIT; BBIYUCIATH COOTHOUICHUS MEXIY IUIOIIAASIMU MMOBEPXHOCTEH, 00BbEMaMu
0JJOOHBIX MHOTOIPAHHUKOB.

OHepI/IpOBaTL IMOHATHUAMU: CHMMCTpUA B MNPOCTPAHCTBC, LCHTP, OCb U IIJIIOCKOCTH
CUMMETPHH; IICHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBATE U HHTEPIPETUPOBATH HMHGPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (HUTypax, MPEACTABICHHYIO HA YepTekKax U PUCYHKAX.

[TpumMensTh  reomeTpuveckue (GakThl IS PEIICHUS  CTEPEOMETPHUUCCKUX — 3ajad,
MPENOJIararoluX HECKOJIbKO IIAroB pEIICHHs, €CIM YCIOBHUsS NPHUMEHEHUS 3aJaHbl B SBHOU
dopme.

[TpuMeHATh MPOCTEHINNE MPOrPaMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAIHOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUYCSCKUX 3aj1ad.

[TpuBOaMTH TNpHMEPhl MaTEMATHYECKMX 3aKOHOMEPHOCTEH B TPUPOJAE W  IKH3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[TpuMeHATh MOJNyYCHHBIC 3HAHUS HA TMPAKTUKE: AHAIM3UPOBATh pPEAbHbIC CUTYyallUd H
IMPHUMCHATH HN3YUCHHBIC IIOHATUA B mnmponecce IIOUCKa peICHUA MaTeMaTHn4YCCKu
chopMyIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pEalbHbIC CUTYyallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIC MOJEIHM C HCIOJb30BAHUEM TCOMETPUYCCKHUX IOHITHH H TEOPEM,
anmapaTa aareOpbl; peniath MPaKTHYECKUE 3a/aud, CBSI3aHHBIC ¢ HAXOKICHHEM T€OMETPHUYCCKHX
BCJIIMYHNH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: LWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yroIMe LMIUHAPUYECKON
MIOBEPXHOCTH; LMJIMHJP; KOHMYECKas IOBEPXHOCTb, OOpa3yrollue KOHUYECKOH IOBEpXHOCTH,
KOHYC; c(hepuueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaeHus (MIMHAP, KOHYC, cdepa u map).

OOBSACHATH CrIOCOOBI MTOTYYSHHS TEJl BPAILICHHUS.

KnaccudunupoBaTs B3aUMHOE pacnoiokeHne ceprl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTa, BHICOTA CErMEHTa;
LIapOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IMJIOLIAAM MOBEPXHOCTEH TN BpallleHUs, F€OMETPUUECKUX Tel C
pUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBIA B C)epy U ONMHUCAHHBIN OKOJIO chepsl;
cdepa, BIMCaHHAs B MHOTOI'PaHHUK WJIM TEJIO BpAILlEHHS.

BbruncnsTe COOTHOLIEHUS MEXKAY TUIOLIAIIMU TOBEPXHOCTEN U 00bEMaMH MOAOOHBIX TEI.

N300pakaTh u3yyaemble GUIYpbl OT PYKH M C HIPUMEHEHHEM MPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHUCYHKOB HPOCTBIX OOBEMHBIX (DUTYp: BUA
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TEJ BPAILICHHUS.

W3BnekaTb, MHTEPIPETHPOBATh U IMPeoOpa3oBbIBATh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX Urypax, NpeACTaBIECHHYIO Ha YEPTEKaxX U pUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE 1eHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJIat0T.

[IpumensTH NpaBUIIO Napasuieenunesa.

OnepupoBarh MOHATUAMHU: AEKAapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YroJl MEXKIy BEKTOpaMH, CKaJIpHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuth cymMmMy BEKTOPOB M MpPOM3BEIEHHE BEKTOpa Ha YMCIO, Yroj MEXKIY BEKTOpaMH,
CKaJISIPHOE MPOU3BEEHHE, PACKIJIaAbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[IpumensaT reomerpuueckue (akThl IS pEIIEHUS  CTEPEOMETPHUECKUX  3ajad,
MPENIoJIaraloliuX HECKOJbKO IIaroB pEIICHHs, €CJIM YCJIOBHS TNPUMEHEHHs 3a/JaHbl B SIBHOM



dopme.

Pemate mpocreiiiiie reoMeTpudYecKue 3aqadd Ha MPUMEHEHHE BEKTOPHO-KOOPIHHATHOTO
METO/a.

Pemath 3amaun Ha JI0KA3aTeNbCTBO MATEMATHYSCKMX OTHOIICHHH W HAaXOXKICHUEC
reOMCTPHUYICCKUX BCJIWYHH I10 06pa3uaM WK ajJlropyuTt™MaM, MPUMCHAA HU3BCCTHBIC MCTOABI IIPpH
PELICHUH CTAHAPTHBIX MATEMATHYCCKUX 33/1a4.

[IpuMeHATH DpOCTEHINNE IIPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1ay.

[TpuBoAMTH, TPUMEpPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATH TOJIydEHHBIE 3HAHUS HA IMPAKTUKE: AHAIU3UPOBATh DPEAIBHbIC CUTyallud U
OPUMEHSATh ~ W3YYCHHBIC  TOHSITHSA B MPOIECCe  IMOMCKA  PEHICHHUS  MaTeMaTHUYSCKH
cOpMyIUPOBAHHOW TMPOOJIEMBI, MOJICIUPOBATh pEajbHbIC CHTyallMd Ha S3BIKE TCOMETPHH,
HCCIIEI0BAaTh MOCTPOCHHBIC MOJEIH C HCIOJIb30BAHUEM T€OMETPHUCCKHX IMOHATHH M TEOpPEM,
ammapara ajareOphl; peliarh MPAaKTUYECKUE 3a/1aud, CBSI3aHHBIC C HAXOXICHHEM T'€OMETPHUYCCKHX

IpUPOJE U KU3HH,

BCJIMYHH.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBanue KoJsaunyecTBo 4yacoB DaexkTpoHHbIe (H(POBHIE)
n/ pa3/iesioB U TeM Bcer | Kontpon | Ipakrtuue | 00pasoBaTesbHbIE pecypebl
1| NPOrpamMMbl 0 bHbIE CKHe
padoThI padoThI
1 Beenenne B 10 bubaurorexa [JOK
CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
2 [IpsiMble M TIJIOCKOCTH B 12 1 bubmmoreka [JOK
IPOCTPAHCTBE. https://m.edsoo.ru/1c209e37
[TapamienbHOCTh MPAMBIX
Y IJIOCKOCTEN
3 [leprieHIUKYISIPHOCTD 12 bubmmoreka [JOK
NPSIMBIX M IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 | Yrasl Mexay NpsSMbIMU U 10 1 bubnmnorexa [JOK
IIOCKOCTSIMHU https://m.edso00.ru/1c209e37
5 MHororpanHuku 11 1 bubnmnorexa [JOK
https://m.edsoo.ru/1c209e37
6 O0BbEMBI MHOTOI'PaHHUKOB 9 1 bubmmorexa [JOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEYeHMUs, 4 1 bubmmoreka [JOK
pacCTOSIHUS U YTIIbl https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITIPOT'PAMME
11 KITIACC
Ne HauMeHnoBaHnue KoanuyecTBO YacoB DJIeKTpOHHBIE (M (ppoBHIE)
n/n pa3aesioB U TeM Bcero | Konrpoa | Ipakruue | 00pasoBaTesbHbIE pecypebl
NporpamMmblI bHBIE CKHe
padoThI padoThI
1 Tena BpaieHus 21 bubmmoreka [JOK
https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 8 1 bubmoreka [JOK
https://m.edsoo.ru/1c209e37
3 BexTops! 1 KOOpIMHATHI B 19 1 bu6nmnorexa [JOK
POCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, o6oOIIeHNHE, 20 1 Bubmmoreka [JOK
CHCTEMAaTU3alMs 3HaHUH https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO 68 3 0
YACOB I10 [TIPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne Tema ypoka KoJuu4yecTBo 4acos DJ1eKTPOHHBIE
n/n Bcero | Konrpo | IIpakTnu nudposbie
JbHbIE ecKue o0pa3oBaTeJibHbIE
padoTbl | padoThI pecypchl

1 OcHoBHBIC MMOHSATHUS 1 Bubmnoreka ITOK
CTEPCOMETPUHU: TOYKa, MpsMasd, https://m.edsoo.ru/aecc7
IUIOCKOCTb, HPOCTPAHCTBO. 7cd
[IpaBuna U300pakeHUS Ha
pUCYHKaxX: HM300paKeHUS
TIJIOCKOCTEH, napajuieIbHbIX
HpsMBIX  (OTPE3KOB), CEPEIUHBI
OTpe3Ka

2 [onsTus: nepeceKarommecs 1 bu6mnorexa [JOK
IUIOCKOCTH, [epeceKaroNIHecs https://m.edsoo.ru/2d8a9
npsAMas U IIO0CKOCTh €99

3 [onsTus: nepeceKarommecs 1 bu6mnorexa [JOK
IJIOCKOCTH, [epeceKaroIInecs https://m.edsoo.ru/db68
npsiMasi ¥ II0CKOCTh 5e’3

4 3HaKOMCTBO C MHOTOTpaHHHUKaMHU, 1 bubmmoreka [JOK
M300paKeHHEe MHOTOTPAHHUKOB Ha https://m.edso0.ru/a6395
pPUCYHKAaX, Ha  TPOEKIUOHHBIX 9ed
gepTexax

5 Havaneubie cBeneHuss o kyoe u 1 bubnuoreka [TOK
nupamMmMzie, UX  pa3sBEPTKU U https://m.edsoo.ru/b30df
MOJICIIN. CeueHus f38
MHOTOTPAaHHUKOB

6 Havaneubie cBemeHuss o kyde u 1 bubnuoreka [TOK
nupaMuzie, UX  pa3sBEPTKU U https://m.edsoo.ru/3d8ff
MOJICIIN. CeueHus d32
MHOTOTPAaHHUKOB

7 [TousTne 00 aKCHMOMATHYECKOM 1 bubimoreka [JOK
MOCTPOCHUH CTEPEOMETPHH: https://m.edsoo.ru/Occ5c
aKCHOMBI CTepEOMETPUU u 4fe
CJICJICTBUS U3 HUX

8 [TonsTne 00 aKCHMOMATHYECKOM 1 bubimoreka [TOK
MOCTPOCHUH CTEPEOMETPHH: https://m.edsoo.ru/239c8
aKCHOMBI CTepEOMETPUU u cb4
CJICJICTBUS U3 HUX

9 [TonsTne 00 aKCHMOMATHYECKOM 1 bubimoreka [JOK
MOCTPOCHUH CTEPEOMETPHH: https://m.eds00.ru/65c6b
aKCHOMBI CTepEOMETPUU u 106
CJICJICTBUS U3 HUX

10 [TousTne 00 aKCHMOMATHYECKOM 1 bubimoreka [JOK
ITOCTPOEHHUH CTEpEOMETPHH: https://m.edsoo.ru/258fc
aKCHOMBI CTepEOMETPUU u 245
CJICJICTBUS U3 HUX

11 B3aumHoe pacrnonioskeHue NpsMbIX 1 bubnmorexa [JOK
B IPOCTPAHCTBE: https://m.edsoo.ru/1a252
MepPECEKANINECs], TMapauIeIbHbIC 0f6
Y CKPEIIMBAIOIINECS IPSIMbIE

12 [TapamrensHOCTB MIPSAMBIX nu 1 bubmmoteka LIOK
IULIOCKOCTEH B NIPOCTPAHCTBE: https://m.edsoo.ru/93ad3
napasIenbHbIe TIpsIMBIE B 6b3
MPOCTPAHCTBE;  MNapalieIbHOCTh
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TPEX NMPAMBIX

13 [TapamiensHOCTB MPSIMBIX U bubimoreka [TOK
IJIOCKOCTEH B IPOCTPAHCTBE: https://m.edsoo.ru/eeldl
[TapamiensHOCTD IPsIMOI u 9b9
IJIOCKOCTH

14 Vsl c COHAIPABJICHHBIMU bubmuoteka [JOK
CTOpOHAMU https://m.edso0.ru/9f407

1b9

15 Yron  Mexay  nOpsAMbBIMH @ B bu6mnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733

862

16 Yrom  Mexay — HOpsAMBIMH B bub6mmoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a

9a0

17 [TapannensHOCTH IJIOCKOCTEH: bubnuoreka [JOK
napajuieNbHbIC MII0CKOCTH https://m.edsoo.ru/2e18f

255

18 CoiicTBa napauIeIbHbIX bubnmnorexa [JOK

IUIOCKOCTEH https://m.edsoo.ru/e504d
656

19 [Ipocreiimne POCTPaHCTBEHHBIE bub6mmoreka [IOK
q)HprBI Ha IUIOCKOCTH: TETPAIP, https://m.edsoo.ru/4a28d
Ky0, mapasienenumnesn c02

20 [TocTpoenue ceueHuit bubmmoreka [JOK

https://m.edsoo.ru/1d43
4d0f

21 [TocTpoenue ceueHuii bubmuoreka [JOK

https://m.edsoo.ru/ec26f
e5d

22 KontponbHast pabora mno Teme bu6moreka [JOK
"I[lpsMble ¥ IJIOCKOCTH B https://m.edsoo.ru/9a0a9
npoctpancTtBe.  [lapamienbHOCTB e56
MPSAMBIX U IIOCKOCTENR"

23 [lepnieHIUKyYNSApHOCTh MPSIMOW U bubmmorexa [JOK
IJIOCKOCTH:  IEPHNEHIUKYIISPHbIE https://m.edsoo.ru/b19f6
IpSMBIE B IPOCTPAHCTBE asd

24 [Ipsmbie napaJuleJIbHbIE " bubnmnorexa [JOK
HEPIEHIUKYIIAPHBIE K IIOCKOCTH https://m.edsoo.ru/0ac11

€95

25 [Ipsmbie napaJulesIbHbIE " bubnmnorexa [JOK
HEePICHIUKYIISPHBIC K TJIOCKOCTH https://m.eds00.ru/ba545

966

26 [Ipy3zHak  mepneHauKyJIIpHOCTU bubnmmorexa [JOK
IIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bf

c46

27 [Ipu3nax MEPIEHIUKYIAPHOCTU bubnaunoreka [JOK
IIPSIMOM U TUIOCKOCTH https://m.edso00.ru/7916

5d15

28 Teopema 0 PSIMOMA bu6mmoreka [IOK
MEePIEeHIUKYISIPHON MIO0CKOCTH https://m.eds00.ru/635¢c5

087

29 Teopema 0 npsAMOH bub6imorexa [IOK
HepHeHHI/IKyHHpHOﬁ ILTOCKOCTH https://m.edsoo.ru/bd37

45f8

30 Teopema 0 npsAMOU bu6imotrexa [IOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18

834b

31 [lepieHAMKYASIp W  HAKIOHHBIE: Bub6imoreka [IOK

PacCCTOAHHUC oT TOYKHU 0

https://m.edsoo.ru/33c47
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IIJIOCKOCTH, PACCTOSIHUE OT MPSMOMN
10 TNIOCKOCTH

7d3

32 [lepnenaukynsip W HaKJIOHHBIC: bubnuoreka [JOK
paccTosHue OT TOYKH 110 https://m.edsoo.ru/66fef
IJIOCKOCTH, PACCTOSIHUE OT MPSIMON add
J10 IJIOCKOCTH

33 [lepnienauKkynsip W HaKJIOHHBIC: bubnuoreka [JOK
paccTosHue OT TOYKH 110 https://m.edsoo.ru/a5b7b
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOMN 8e3
J10 IJIOCKOCTH

34 [lepnienuKkynsip ¥  HaKJIOHHBIC: bubnuoreka [JOK
paccTosHue OT TOYKH 110 https://m.edsoo.ru/dbee2
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOMN 2bc
J10 IJIOCKOCTH

35 Yrinel B NPOCTPAHCTBE:  Yroil bubnuoreka [JOK
MEXy IPSIMOM U TUIOCKOCTHIO Bttgs://m.edsoo.ru/6b6l

2b4

36 JIByrpaHHbIii  yroji, JIMHCWHBIN bubnuoreka [JOK
yroJ1 IBYIPaHHOTO yIjia https://m.edsoo.ru/5fa0b

3ce

37 JIByrpaHHBI  yroj, JIMHEWHBIN bubmmnoreka LJOK
YIoJI ABYIPAHHOIO yIiia https://m.edsoo.ru/c7c77

7ed

38 [eprieHAUKYISAPHOCTD Bu6numoreka IJOK
IUIOCKOCTEH: IpHU3HAK https://m.edsoo.ru/ec3e2
MIEePIICHIUKYIIIPHOCTH TIBYX da3
MIJIOCKOCTEN

39 [leprieHAUKYIAPHOCTD Bu6iumoreka IIOK
IUIOCKOCTEH: IpU3HAK https://m.edsoo.ru/ed9e2
NEePICHIUKYIIIPHOCTH TBYX age
IIJIOCKOCTEN

40 [lepneHuKyISIpHOCTD bub6mmoreka [IOK
IUIOCKOCTEH: IpHU3HAK https://m.edsoo.ru/ba75d
MEPIICHIUKYIIIPHOCTH TIBYX c57
TJIOCKOCTEMN

41 Teopema o TpEX nepHeHANKYIIpax bubmumoteka [JOK

https://m.edsoo.ru/e4972
cdc

42 Teopema o TpEXx neprneHAUKyIApax Bu6mmoreka [JOK

https://m.edso0.ru/5218
8ard

43 Teopema o TpEx neprneHAUKyIApax Bu6mmoreka [JOK

https://m.edso0.ru/9f246
736

44 KonTtponbHast pabota mo Ttemam bubmmoteka [JOK
"HepHeHHI/IKy.HS{pHOCTL NpsIMBIX U https://m.edsoo.ru/5b97
wiockoctedl" u "Yriael  MexIy 1ef3
MPSIMBIMU U TUIOCKOCTSMH"

45 Ilonstue MHOTOTPaHHHKA, Bbubmmoreka ITOK
OCHOBHBIE 3JIEMEHTDI https://m.edsoo.ru/2d24e
MHOTOTPaHHWKA,  BBINYKJIBIE U 873
HEBBIMYKITbIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA

46 IIpuzma:  N-yrosbHas  NpU3Ma; bubnmnorexa [JOK

TpaHK W OCHOBaHHS TPU3MBL
npsMass W HaKJIOHHAs TPHU3MBL
O0KOBasg W TOJIHAs TOBEPXHOCTh

https://m.edsoo.ru/b4ad6
3ad
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IIPU3MBI

47 [Tapamtenenumnen, TpsAMOYrOJIbHBIN bubmmoteka [JOK
TapaJuIeNIeNMIIE] ¥ €T0 CBOHCTBA gg?F:SI// m.edsoo.ru/8a7be
48 IInpamupa: N-yrojapHas NUpaMuiaa, bubmmoreka [IOK
rpaHd W OCHOBAaHUE MUPAMUJBI; https://m.edsoo.ru/fblcd
OOKOBasi M TIOJNIHAs TOBEPXHOCTH 0as
MUPaMHU/IBI; MpaBWJIbHAS u
yce4y€HHas nupamuia
49 [IpaBuibHbIE MHOTOTPaHHUKHU: bubnmnorexa [JOK
MOHSATHE IPaBHIEHOTO https://m.edso00.ru/074c8
MHOTOTPaHHHKA; MpaBUJIbHAS 865
npu3Ma M TpPaBWIbHAS MUPAMUIA;
MpaBUJIbHAS TpeyrojiabHas
nupaMua U NPaBUIIbHBIN
TeTpa’ap; Kyo
50 [IpencraBnenne o MPaBUIBHBIX Bu6imoreka IIOK
MHOTOTpaHHUKAX: OKTa’Ip, https://m.edsoo.ru/a0fdd
JOJEKadIp U HKOCAIP. Sbf
51 Cummerpusi B MPOCTPAHCTBE: bubnmnorexa [JOK
CUMMETpPHSL OTHOCHTEIHHO TOYKH, https://m.edsoo.ru/b9e77
NpsAIMOM, IUIOCKOCTHU. JIEMEHTBI 7d9
CUMMETpPUHU B nupamMuiax,
napajuiefienuneaax, MPaBHIbHBIX
MHOTOTpaHHHKaX
52 Brruucienue 9JIEMEHTOB bubnuoreka [TOK
MHOTOIPaHHHKOB: péopa, https://m.edsoo.ru/6cdbe
JIMATOHAJIN, YTIIbI cef
53 [Tnomaas GOKOBOM MOBEPXHOCTH U bubnmnorexa [JOK
MOJTHOW  TOBEPXHOCTH  MPSAMOM https://m.edso0.ru/37d8
MpPU3MBbI, IUJIOLIAJb OCHOBAHHIA, 4157
TeopeMa O OOKOBOIl MOBEPXHOCTU
IIPSIMOM IIPU3MBI
54 [Tnomans GOKOBOW MOBEPXHOCTU U Bubnnoreka IJOK
IIOBEPXHOCTU HpaBHJ’ILHofI https://m.edsoo.ru/5603e
MUPaMUIBI, TeopeMa O TUIOIIAIH 30b
OOKOBOW IMOBEPXHOCTH YCEUEHHOMH
MTUPAMUJIBI
55 KontponsHast pabGora mo Teme bubnnorexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5
c04
56 [TousTue 06 00BEME bubmuoreka [JOK
https://m.edsoo.ru/7ad00
20b
57 O06BEM TUpaMuIbI Bubnnoreka ITOK
https://m.edsoo.ru/2351
71b3
58 OO0BEM TUPAMHU/TBI bubauorexa [JOK
https://m.edsoo.ru/f47df
efd
59 OO0BEM TUPAMHU/TBI bubaunoreka [JOK
https://m.edsoo.ru/79c10
312
60 O0BEM TUpaMUIBI Bbubimoreka [TOK
https://m.edsoo.ru/2faad
c3f
61 O0BEM npu3MBbI bubnmnorexa [JOK

https://m.edso0.ru/7985
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3608
62 O0BEM npu3MBI 1 Bubmmoreka IJOK
https://m.edsoo.ru/1e053
890
63 O0BEM npu3MBI 1 Bu6imoreka IIOK
https://m.edsoo.ru/482d
3f51
64 KontponbHas pabora 1o Teme 1 1 bubnnoreka LJOK
"O6BEMBI MHOTOIPAHHHKOB" ggps;ﬁ m.eds00.ru/28a65
C
65 [ToBTOpEHME, 0000111eH1E 1 bubnuoreka ITOK
cucTeMaTu3alg 3HAHUU. https://m.edsoo.ru/098be
[Toctpoenue CEUYCHMI B dad
MHOT'OTPaHHUKE
66 [ToBTOpEHME, 0000111eH1E 1 bubnuoreka ITOK
CUCTEMATHU3ALUS 3HAHUHN. https://m.edsoo.ru/f7792
Brrunciienne paccTosiHU: MEXAY ba9
JIBYMSI TOYKaMH, OT TOYKH JO
MPSMOKM, OT TOYKH JO IUIOCKOCTH,
MEXIY CKPEIIUBAIOIIIMUCS
MIPSAMBIMU
67 HroroBast KOHTpOJIbHASA paboTa 1 1 Bu6mumoreka IJOK
https://m.edsoo.ru/b914
6bc0
68 [ToBTOpEHME, 0000111eH1E 1 bubnuoreka [TOK
cucTeMaTu3aImsa 3HAHUU. https://m.edsoo.ru/5676
Brruucnenue YTJIOB: MEXIY 5e8b
CKPEUTUBAIOIIMMHUCS TIPSIMBIMH,
MEXAYy TMpsSMOM U IJIOCKOCTBIO,
JNBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU
OBULIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME
11 KITIACC
KoaunuyecTBo yacos DJIeKTPOHHbIE
Ne Kour IpakTuy udpoBbie
n/n Tema ypoka Bcer (;Hl,ll)eo ! S:Kne 06p:30(ll;li)lTeJIbele
padoThl padoThI pecypcel
Chepa u map: meHTp, paauyc, Bubnroreka [IOK
1-2 IUaMeTp; IUIOLAAb MOBEPXHOCTH 2 https://m.edsoo0.ru/0341b
cthepsl c2b
B3aumnoe pacnonoxenue chepsl u
MIJIOCKOCTH; KacaTeJbHas bubmorexa HOK
3-4 ’ 2 https://m.edsoo.ru/bed12
IUIOCKOCTh K cdepe; IUIOHIaIb ad3
cepsl
bubmuoreka [{OK
5 WMsobpaxenne chepet, mapa ma 1 https://m.edsg).ru/bcﬁf
mockocT. CedeHus mapa 7
WIUHIpAYECKasT  TTOBEPXHOCTb,
1)16pa3yi10p1uﬂe anHHJJpI:/IquKoﬁ bubmorexa HOK
6 1 https://m.edso0.ru/6054b
TTOBEPXHOCTH, 0Ch 8cl
LHUJIUHIPUYECKON MMOBEPXHOCTH
Hunuaap: ocHoBaHUST U OOKOBas bu6mmoreka [IOK
7-9 | mOBEpPXHOCTH, OOpa3yroIas U OCh; 3 https://m.edso0.ru/188f6

wiomaas OOKOBOM M  MOJHOM
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https://m.edsoo.ru/188f6216

MMOBEPXHOCTHU

N3o0pakenne  muiwHIpa  Ha
mIockocTy. Paseéprka nunmHapa.
CeueHuss IMAMHIPA (IJIOCKOCTHIO,

bubmuoreka IIOK

10 . https://m.edso0.ru/016e2
napauieabHON Wi 5eb
MePIEeHIUKYIAPHOM ocH
LHUAJTUHIPA)

Konunueckas TIOBEPXHOCTb,
oOpazymoiue KOHUYECKON bubmmorexa HOK

11 https://m.edsoo.ru/c94ba
MOBEPXHOCTH, OCb U BeplIMHA 09
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHue U BeplIMHA, Bubmauoreka IJOK

12- _

14 oOpasyromass ¥ OCh;, IUIOHIAIb https://m.edsoo.ru/897dd
OOKOBOIA ¥ TIOJHON MOBEPXHOCTH 3b2
Y ced€HHBIN KOHYC: 00pa3yromue u Bubmoreka [JOK

15- . .

16 BBICOTA; OCHOBaHUA M OOKOBas https://m.edsoo.ru/1468b
HOBEPXHOCTh ab3
N3o0pakenue KOHYycCa Ha
miockoctu. Pa3Béprka KOHyca.

Ceuenuss koHyca (TUIOCKOCTBIO bubmorexa LHOK

17 . ’ https://m.edsoo.ru/Obdel
napajuielbHOM  OCHOBaHUIO, U bes
IJIOCKOCTBIO, TPOXOJAIICH uepe3
BEPILKHY)

) bubnunoreka LIOK
18 Kowmunauus Ten  spamenus  u https://m.edsoo.ru/3cefl
19 MHOT'OTPaHHUKOB
0e5
MHoOrorpaHHuk, OIMCAaHHBINA OKOJIO
20- | cdepsr; chepa, BnucaHHas B bubmorexa HOK
’ ’ https://m.edso0.ru/0b136

21 MHOTOTPaHHUK WJIM B TEJO 158

BpallleHUS
.. bubauoreka IIOK

22 HOHf[THe 00 ..06B6Me' Ocrosrrie https://m.edsoo.ru/26a03
CBOICTBa 0OBEMOB TET fb7

23. bubmmoreka LIOK

o5 O06bEM uIMHApa, KOHyCa https://m.edsoo.ru/5513d

87b
bubauoreka IIOK
26 O06BeM mapa u riomazas chepst https://m.edsoo.ru/d189b
de2
[TogoOHbIE Tena B TPOCTpPaHCTBE.
27-  CoOTHOIICHUS MEXIY IUIOIMAIIMU bubmorexa HOK
. .. https://m.edsoo.ru/810cf

28 MTOBEPXHOCTEH, o0BEMamMu 1eb
MOI00HBIX TeT
KontponbHas pabora mo Temam bubimorexa LHOK

29 " "o " https://m.edsoo.ru/4a33a

Tena Bpamenus" u "OObeMBbI TENT 8ab
) Bu6nuoreka [JOK
30 Bexrop Ha ~mmockocru B https://m.edsoo.ru/5caef
31 MIPOCTPAHCTBE
clb
3. bu6mmoreka [LIOK
33 CrnosxeHue v BBIYMTAHNE BEKTOPOB https://m.edsoo.ru/23f4f
089
34- bubmuoreka IIOK
35 YMHOKEHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/dee37

9eb
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Paznoxkenne BekTOopa 1O TpEM

Bu6mmoreka IJOK

36 HEKOMIUIaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd
[TpaBusI0 mapaienenumneaa 74e
37- Pemenne 3amay, CBS3aHHBIX C bubmuoreka IJOK
38 MIPUMEHEHUEM TPABUI JICUCTBUN C https://m.edsoo.ru/5a827
BEKTOpaMU 900
39- KoopanHaTHO-BEKTOPHBIA ~ METO[T Bbubmaunoreka IJOK
40 IIpU  PELICHUH T'€OMETPUYECKUX https://m.edsoo.ru/d3alf
3a/1a4 e30
[IpsimoyronbHas cucrema
41- KOOpIHUHAT B IIPOCTPAHCTBE. bubmmorexa [IOK
43 Koopaunars! BEKTOpA. https://m.edsoo.ru/48db7
[Tpocretimime 3a71a41 B 058
KOOpJIUHATaX
44- Yron MEXKTY BEKTOPaMHU. bubanorexa LIOK
45 CkanspHoe MIPOU3BEICHUE https://m.edsoo.ru/725¢ef
BEKTOPOB fc4
46 B Bu6nnoreka [JOK
i PIHHCIICHIC YIJI0B MeILY https://m.edsoo.ru/8efbe
47 MPSAMBIMH U TIJIOCKOCTAMHU 78e
KontponbHas pabora 1o Teme bubnuorexa LJOK
48 "Bexktopsl W  KOOpAMHATHI B https://m.edsoo.ru/77c22
npocTpancTae” fc5
[ToBTOpEHME, 000011IEHNE u But6 1IOK
. HOIHoTEKA
49 ercTeMaTusaA SHAHMH. https://m.edso00.ru/1780b
OcHOBHBIE burypsl, (haKThI, a5d
TEOPEMBI Kypca IITaHUMETPUHN
[ToBTOpEHME, 00001meHne u - LOK
o NOJINOTCKA
50 crcTeMaTH3aIe SHAHMHL https://m.edsoo.ru/078cd
OcHOBHBIC burypsl, (baKThl, 184
TEOpEMBI Kypca MIaHUMETPUHU
[ToBTOpEHuUe, 00001eHNe u
CHUCTEMaTH3alusl 3HaHWM. 3amayu BHGH,HOTGKa HOK
51 https://m.edsoo.ru/7491e
IUIAHUMETPUM W METOABl  HX fe0
pelIeHus
[ToBTOpEHuUe, 00001IeHIEe u
CHUCTEMaTH3alusl 3HaHWK. 3amayu EHGH_HOTeKa HOK
52 https://m.edsoo.ru/4dffd
IUIAHUMETPUM W METOABl  HX 297
pelIeHus
[ToBTOpeEHwMe, 000061IeHNE u Eut6 LIOK
v HMOJINOTCKA
53 CHCTEMATHSAMHA SHATHH. https://m.edsoo.ru/74b2a
OcHoBHbIE ¢burypsl, (dakThI, 491
TEOPEMBI Kypca CTepEOMETPUHI
bubmuoreka LIOK
54 WroroBas koHTpoJsIbHAs paboTa https://m.edsoo.ru/ec24d
fc2
[ToBTOpEHME, 00006mIeHNEe u
CUCTeMAaTH3aIIHS 3HaHUU bubmorexa HOK
55 H ’ https://m.edsoo.ru/f465d
OcHOBHBIE burypsl, GbakThI, 106
TEOPEMBI Kypca CTepEOMETPUHI
[ToBTOpEHwUe, 00001eHNe u
cucTeMaTHu3alus 3HAHUH.
56
OcHoBHBIE  (UTYDHI, (bakThI,

TEOPEMBI Kypca CTepeOMETPUHN
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[ToBTOpEHME, 000011IEHNE u

57 CHCTEMATU3aLUA 3HAHUM.
OcHoBHbIE burypsl, GbakThI,
TEOPEMBI Kypca CTePEOMETPHUH
[ToBTOpeHME, 00001eHNe u

58 CHCTEMaTH3aIus 3HaHUH.
OcHoBHBIE  (UTYDHI, (axThl,
TEOPEMBI Kypca CTepPEOMETPUHU
IToBTOpEHME, 000011IEHNE u

59 CHCTEMATU3ALNS 3HaHUM.
OcHOBHBIE burypsi, (haKThl,
TEOPEMBI Kypca CTePEOMETPHH
IToBTOpEHME, 000011IEHNE u

60 CHCTEMATU3ALNSA 3HAHUM.
OcHOBHBIE burypsi, (haKThl,
TEOPEMBI Kypca CTePEOMETPHH
[ToBTOpeHME, 00001eHNe u

61 cHCTEeMaTH3alus 3HAHUH.
OcHoBHbIE burypsi, (bakThI,
TEOPEMBI Kypca CTePEOMETPUHU

62 [ToBTOpEHME, 060611;[6HI/IC u
CUCTEMAaTH3AIIMsI 3HAHHH.

63 [ToBTOpenwue, O606I£ICHI/I€ U
cHCTEMaTH3aIlHs 3HAHUM.

64 [ToBTOpEHME, 060611;[6HI/IC u
CUCTEMAaTH3aIHsI 3HAHHH.

65 [ToBTOpenwue, O606I£ICHI/I€ U
cHCTEeMaTH3aIus 3HAHUM.

66 [ToBTOpeHwue, O606I£ICHI/I€ U
CHCTEMaTH3aIlHs 3HAHUM.

67 [ToBTOpEHuUe, 0606HvleHHe u
CUCTEMATH3AIIHsI 3HAHHH.

68 [ToBTOpEHwme, 060611vleHI/Ie u
CUCTEeMaTH3alusl 3HAaHHH.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA30OBATEJIbHOMN ITPOT'PAMMBI

10 KJIACC
Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara

7 I'eomerpus

7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsMasi, INIOCKOCTb

1.2 [TpuMeHATh aKCHOMBI CTEPEOMETPHM M CIEACTBUS M3 HUX INPU PELICHUU
F€OMETPUUYECKUX 3a7au

7.3 OnepupoBaTh MOHATUAMU: MAPAJUIETBHOCTh U NEPHEHIUKYIAPHOCTD MPSIMbIX
U IJIOCKOCTEN

7.4 KnaccupunupoBars B3auMHOE pACIOJOKEHHE MPSIMbIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5 OnepupoBaTh MNOHATHAMM: JIBYTPAHHBIM YroJl, IpaHd JBYIPAaHHOIO YIJa,
pedpo BYrpaHHOrO YIJa, JMHEWHBIN yroj ABYIPAaHHOIO yrjia, rpanycHas
Mepa JIBYTpaHHOTI'O yria

7.6 OnepupoBaTh TMOHATHAMHU: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKIIBINA
MHOT'OI'PaHHMK, JIEMEHThl MHOTOTPAHHUKA, IPAaBUJIbHBIA MHOTOI'paHHHUK

7.7 Pacno3HaBaTh OCHOBHBIE BMJbl MHOTOTPAaHHUKOB (IMpaMuia, MpHU3MA,
IPSIMOYTOJIBHBIN NapajuieNenunes, Kyo)

7.8 KnaccudumupoBarts MHOTOT'PaHHHUKH, BBIOMpas OCHOBaHUS TUTS
Kjaccu(uKanuy (BBITYKJIbIE M HEBBIMYKJIBIE MHOTOTPAHHUKHU, TPaBUIbHbIC
MHOTI'OI'PaHHHMKH, IPSMbIE U HAKJIIOHHbIE IPU3MBI, TapajlieJIeIUIe bl)

7.9 OnepupoBaTh NOHATUSAMH: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB

7.10 OOBACHATH NPUHLMIIBI MOCTPOCHHSI CEYEHWH MHOTIOIPaHHMKOB, HCIIOJIb3YS
METO/ CJIEJIOB

7.11 Crpouth cedyeHUs MHOTOIPDAaHHMKOB  METOJIOM  CII€IOB,  BBIIOJHSATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y

7.12 Pemiate 3amaun Ha HaAXOXKACHUE TE€OMETPUUECKUX BEJIIMUMH MO 00pas3IaM Win
QITOPUTMaM, IMPUMEHSS W3BECTHbIE AHAIUTUYECKHUE METOJbl MPHU PElIeHUU
CTaH/JApPTHBIX MaTeMAaTUYECKUX 3a/ay Ha BBIYUCIIEHHUE PACCTOSHUN MEXITy
JBYMsI TOYKaMH, OT TOYKH [0 NPSAMOM, OT TOYKH JO INIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

7.13 Pemrath 3a1aun Ha HaXOXKJEHHE T€OMETPUUYECKUX BEJMYMH 110 0Opa3naMm Wiu
aIropuT™MaM, MPUMEHSST U3BECTHBIE AHAJIUTHYECKHE METOJbl MpPHU PEIeHUN
CTaHJApTHBIX MaTeMaTHUECKUX 337ad Ha BBIYUCIEHHE YIJIOB MEXIY
CKpEIIMBAIOIIUMHUCA TPSIMBIMH, MEXAY IMPSAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB

7.14 Bbruucnate 00bEMBI M IUIOIMIAANM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (ITpHU3Ma,
nupaMuzia) ¢ HpUMEHEHHEM (OpMys, BBIUUCISTH COOTHOLICHHMS] MEXIY
IUIOINAASIMU TOBEpXHOCTEH, 00bEMaMu MOJOOHBIX MHOIOI'PaHHUKOB

7.15 OnepupoBarh MNOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUU (PUTYPHI

7.16 W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
IPOCTPAHCTBEHHBIX ~ I'€OMETPHUYECKUX  (UTypax, MpPeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX

7.17 [TpumensaTs reomerpuueckue (QaxkTbl sl PEIIeHUs CTEPeOMETPUUYECKUX
3aj1a4, MPEANoaraloluMX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS
IpUMEHEeHUs 33JIaHbl B SBHOH popme

7.18 [IpuMeHATh  mpocTeWIe NPOrpaMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHUN CTEPEOMETPUUECKHX 3a]a4

7.19 [TpuBoauTH TpHUMEpPHl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEW B MPUPOAE H

JKU3HH, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMCTPUHN B HCKYCCTBC




7.20

[IpuMeHATH NONy4YEHHBIE 3HAHUS HAa IPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallUd U NPUMEHATH U3YyYEHHBIC IOHATUSA B MPOLECCE MOUCKA pPELICHUS
MaTeMaTHYeCKu C(HOpMyTUPOBAHHON MPOOJIEMBI, MOJEIMPOBATH pealIbHbIC
CUTyallUd Ha s3bIKE TE€OMETPUHU, MCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM T€OMETPHUECKUX MOHATHH M TEopeM, ammapara aiareOpsl,
pemarb NIPaKTUYECKUE 3aa4M, CBA3AHHBIE C HAXOXKICHUEM I€OMETPUUECKUX
BEJINYUH

11 KJIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBePsIEMOro 0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJbTara
6 ["'eomerpus

6.1 OnepupoBaTh MNOHATHSAMU: LMIMHIPUYECKAs IIOBEPXHOCTh, OOpasyroliue
WIMHAPHYECKOM TMOBEPXHOCTH, MHMIMHIP, KOHHYECKAs IOBEPXHOCTD,
o0pa3yrone KOHMYECKOH IOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh

6.2 Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa U map)

6.3 OOBSICHATH CITOCOOBI MOyYEHUS Tell BpallleHus

6.4 KrnaccuduimpoBaTs B3aUMHOE pacrookeHue chepbl U MIOCKOCTH

6.5 OmnepupoBaTh MOHATHAMH: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CerMeHTa, IApOBOW CIJIOH, OCHOBaHME IIAPOBOrO CJOs, BBHICOTA MIAPOBOIO
CJ1051, IIAPOBOM CEKTOP

6.6 Bbruucnate  00bEMBI M IUIOIIAAM  IOBEPXHOCTEH Tel  BpallleHus,
T€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT

6.7 OnepupoBaTb NOHATUSMH: MHOIOTPAaHHHUK, BIHUCaHHBIE B cdepy u
ONMCAaHHBIN OKOJIO cdepbl, cdepa, BINUCAHHAS B MHOTOIPAaHHHK WM TEJO
BpaLICHUs

6.8 BbIUucATE COOTHOMICHUST MEXIY IJIOHIAIIMH MOBEPXHOCTEH M 00BbEMamu
MOAOOHBIX TEN

6.9 N300paxkaTh u3y4aembie (GUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10 BbInonHATh (BBIHOCHBIE) IUIOCKHUE YEPTEKH U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: Buja cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHHMsI T€Jl BpaLlleHUs

6.11 W3BnekaTb, MHTEPIPETUPOBaTh M MPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
IPOCTPAHCTBEHHBIX ~T'€OMETPUYECKMX  (PUrypax, TpPEeACTaBICHHYIO Ha
YepTekax U pUCYHKAX

6.12 [TpumeHsTp TeomeTpuueckhe (GaKThl ISl PEHICHHS CTEPEOMETPHUECKUX
3a1a4, MPEANoaralolIMX HECKOJIBKO IIaroB pemeHHs, €CId YCIOBHS
NpUMEHEHHS 33JIaHbI B SBHOH opme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBIMONHATE NEHCTBHSL CIIOKEHHsSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha 4YHUCIO, OOBACHATh, KAaKUMHU CBOICTBaMHU OHH
o0najgarT

6.15 [TpuMeHsTH paBUIIO NapayliesienuIea Py CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh NOHATHSIMH: JI€KAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXKIY
BEKTOpaMH, CKaIIpHOE TIPOM3BEIEHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAHApHBIE BEKTOPHI

6.17 HaxonuTh cyMMy BEKTOPOB H TIPOM3BEIECHHE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpaMH, CKAJSIPHOE IPOU3BENICHHE, PACKIAAbIBaTh BEKTOpP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3agaBaTh IUIOCKOCTh YPABHEHUEM B IEKApPTOBOM CHUCTEME KOOPAUHAT

6.19 Pemate mpocreiiine reoMeTpuyeckue 3a/aud Ha TMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa

6.20 Pemate 3ajauM  Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOLICHHHA H




HAaXOXXIACHUC TCOMCTPHUYCCKUX BCIUYHUH 110 o6pa3uaM WK aJIrOpuT™Mam,
IMPUMCEHAA U3BCCTHBIC METO/JIbI ITPU PCHICHUN CTaHAAPTHBIX MAaTEMAaTHYCCKUX
3aaad

6.21 IIpuMeHATh  MpoCTEHIIME MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKUX 3aa4

6.22 [TpuBOIUTE NpUMEPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEW B IPUPOJE U

JKHU3HHU, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23 [IpyuMeHsTh NONY4YEHHbIE 3HAHUSA Ha IPAKTUKE: aHAJIM3UPOBATh pEalibHbIE

CUTyallUM U NPUMEHSITb U3Y4YEHHBIC IOHATHUS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHOW MPOOJIEMBI, MOJECIUPOBATh pPEAbHBIC
CUTyallUM Ha S3bIKE TI'E€OMETPUHU, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM TEOMETPHUYECKUX IMOHIATUN W TEOpeM, ammapaTa anreOpsl,
pelarh IMPaKTUYECKUE 3a/1a4M, CBA3AHHBIC C HaXO0XKICHUEM I'€OMETPUUECKUX
BEJINYUH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

['eomeTpus

7.1

OcHoBHbIE NTOHATHUS cTepeoMeTpun. Touka, npsmMas, MI0CKOCTh, pocTpaHcTBO. [loHsTHE
00 aKCMOMaTUYEeCKOM IOCTPOECHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIICACTBUS
13 HUX

7.2

B3aumHO€E pacnonokeHue MpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOIINECS, TapAIICIIBHBIC U
CKpeluBaromuecs npsamele. [lapannenbHOCTh NPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleabHbIE MPAMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, 1APATUIEIBHOCTD
IPSAMOM U IUIOCKOCTH. YTIJIBI C COHAIIPABICHHBIMU CTOPOHAMHU, YroJI MEXKIY IPSIMBIMHU B
npoctpancTBe. IlapamienpHOCTh IIIOCKOCTEH: MapajulelbHbIE IUIOCKOCTH, CBOMCTBA
napajuleJbHbIX MIockocTel. IIpocreiiue npocTpaHCTBEHHbIE (UIYpbl HA IJIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenune]], IoCTpOeHHe CeUeHU

7.3

[lepnieHAUKYISAPHOCTh MPSAMOM ¥ IUIOCKOCTU:  MEPHEHIUKYISApPHBIE TMpsSMbIE B
MMPOCTPAHCTBE, MNPAMBIC MAPAJUJICIIBHBIC W HNCPIHCHIAUKYIAPHBIC K IINIOCKOCTH, IPHU3HAK
NEePHEHANKYISIPHOCTH TMPSMOM M IUIOCKOCTH, T€OpeMa O MPsMOM MNEepHEeHIUKYISIPHOU
MJIOCKOCTH. YTJBI B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M TIJIOCKOCTHIO, JBYTPAaHHBIN
YTOJ1, TMHEHHBIN yroyl AByrpaHHOTro yria. [lepneHaukynsp U HakJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /O IIOCKOCTH, MPOEKIUs (PUrypsl Ha
IJIOCKOCTh. [lepneHAuKyIIpHOCTh IUIOCKOCTEH: MpU3HAK MNEPIEeHAUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX neprneHIuKyIIspax

7.4

IlonsAiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA MHOTOIpaHHMKA. [Ipu3mMa: N-yromapHas npusma,
IpaHU U OCHOBaHUS TMpPHU3MBI, MpsMas M HAKJIOHHAas MpHU3MbI, OOKOBas M TOJHas
MIOBEPXHOCTh Mpu3Mbl. [lapamenenunen, npsSMOYIOJbHBIA NapaJUIENENUNE] W €ro
cBoiicTBa. [lupamuna: N-yronpHas nupaMuza, TpaHd U OCHOBAHUE MHUpPaMHJIbl, OOKOBas U
[OJIHAs TIOBEPXHOCTh NHpPaMUbl, TpaBUIbHAs M YCEUYE€HHas NUPaMHUJA. OJIEMEHTHI
npu3Mbl UM nupamuiel.  [IpaBUiIbHBIE MHOTOIDAHHMKHU: IIOHATHE IPABHIBHOIO
MHOTOIDAHHMKA, IIpaBUJIbHAs Ipu3Ma M IpaBWiIbHAs IHpaMUJa, [PABUIbHAS
TpeyrojipHasl NMUpaMuja W MPaBUIIBHBIA TeTpa’ap, KyO. [IpencraBieHne o mpaBUIIBHBIX
MHOTOIPAHHUKAX: OKTa’Ap, AOJEKadIp U uKocarapyrue CedeHuss IpU3Mbl U TUPAMUIbI

7.5

CI/IMMeTpI/IH B HNPOCTPAaHCTBC: CUMMCTPHUA OTHOCUTCIILHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DJIEeMEHTHI CUMMCTpPUH B ITUpaMuJiax, mapauiCJICnuncaax, mpaBMJIbHbIX MHOT'OI'PAHHUKAX

7.6

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U TIOJIHOW TMOBEPXHOCTH MPSMOW TIPU3MBI, IIJIOIA (b OCHOBAHHIA, TEOpEMA O
OOKOBOW TOBEPXHOCTH NpsAMOM mpu3Mbl. [Inomanes OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPAaBWIBHOW NHpaMUIBI, TeOpeMa O IUIONIATN YCEUYEHHOW MHUpPaMUJIbI.
[Tonstue 06 00béMe. OOBEM NUpaMuIbl, IPU3MBI

1.7

[Tonobubie Tena B mpocTpaHcTBe. COOTHOWIEHUS MEXAY IJIOLIAASIMH MOBEPXHOCTEH,
00BbEMaMU MOOOHBIX TeI




11 KJIACC

Kona IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
6 I'eomerpus
6.1 [unuuapudeckass MOBEPXHOCTb, OOpa3yrollue LWIMHAPUYECKON MOBEPXHOCTH, OCh

UIHHIPUYECKONW TMOBepXHOCTH. IlMnuHAp: OCHOBaHHMS ¥ OOKOBas I[MOBEPXHOCTD,
o0pa3yromias U 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2 Konunyeckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh U BepIIMHA
KOHHYECKOH moBepxHOoCcTU. KOHYC: OCHOBaHUE M BepIIrHA, 00pa3yromas 1 0Ch, IIIOa1b
OOKOBOW ¥ TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3ymoIlue W BBICOTA,
OCHOBaHHUs U OOKOBast MOBEPXHOCTh

6.3 Coepa u map: meHTp, paguyc, AUaMeTp, IUIOMAAb MOBEPXHOCTH cdepsl. B3ammuoe
pacroioskeHue c(hepbl U IIIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, miomanb cepsl

6.4 M300pakeHue Ten BpalieHus Ha INI0cKocTH. Pa3BépTka nuamMHapa u KoHyca

6.5 KomOunanmu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA OKOJIO
cdepsl, chepa, BoucaHHas B MHOTOTPAHHHUK, HIIH TEJIO BPAIICHHS

6.6 [Tonstne 00 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 o00BEME

IPSIMOYTOJBHOTO Tapajulesienunena u ciuencrsus u3 He€. OO0bEM LMIMHAPA, KOHYCA.
O06BEM mapa u wiomazb chepsl

6.7 [TomoOubIe Tenma B mpoctpancTBe. COOTHOMICHUS MEXKIY IUIOIMIAIIMU MOBEPXHOCTEH,
00bEMaMU ITOIO0HBIX TEJT

6.8 Ceuenuss mwmHApa (TapauIeTbHO H  TMEPHCHIUKYISIPHO OCH), CEUCHUs KOHyca
(mapaJuieIbHOE OCHOBAHHIO M TPOXOJIAIICE Yepe3 BEPIIMHY), CCUCHHS Iapa

6.9 Bektop Ha mimockoctd W B mpocTpaHcTBe. CIOKEHHWE W BBIUMTAHHUE BEKTOPOB.

YMHOXKEHHE BeKTopa Ha 4Hcio. PasnmoskeHue BekTopa MO TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amgad, CBSI3aHHBIX C MPUMEHEHUEM
MIpaBJI JCHCTBHI ¢ BEKTOpaMU

6.10 | I[IpsmoyronmpHasi cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopAawHATEI — BEKTOpA.
[Ipocreiimne 3amauM B KOOpAMHATax. Yroia Mexay BekTopamMu. CKalsspHOE
MPOU3BE/ICHUE BEKTOPOB. BBIYMCIIEHHE YIVIOB MEXIYy MNPAMBIMA U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHUH FEOMETPUUYECKHX 3a/1a4

ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM OCBOCHUS
NpoBepsaeMoro OCHOBHOI1 00pa30BaTEJILHOI MPOrPAMMBI CPeIHEro 001ero o0pa3oBaHus
TpeboOBaHus

1 Bnagenue meromamMM A0Ka3aTeNbCTB, alrOPUTMaMU PELICHHs 3a7ad; YMEHHUE
(GbopMyNIMpoBaTh U ONEPUPOBATH MOHATUSAMU: ONPEJEIICHNE, aKCHOMa, Teopema,
CIIEJICTBHE, CBOIICTBO, IPU3HAK, JI0Ka3aTelIbCTBO,  PaBHOCHJIBHBIE
(GOpMyNIHMPOBKY; TNPUMEHATh HX; YyMeHHe (OopMynHpoBaTb OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, NPUBOAUTH IPUMEPHl M KOHTPIPUMEDSI,
HCIIOJIb30BaTh METOJ MAaTeMAaTUYECKOW MHAYKLIMHU; MPOBOJAUTH JOKa3aTelIbHbIE
pacCyXJIeHHs IpU PEIICHUU 3a7ad, OLEHUBATh JIOTUYECKYIO IPaBUIIBHOCTH
paccyX/eHU; yMEHHE ONepUpOBaTh MOHITUSIMHU: MHOXKECTBO, ITOAMHOMXECTBO,
olepalyy  HaJg  MHOXECTBAMM; yMEHHE  HCIIOJIBb30BAaTb  TEOPETUKO-
MHOKECTBEHHBIN ammapar JUIsl ONKCAaHUS PeajbHBIX MPOLECCOB U SBIECHUN U
IpU PEelIeHUH 3ajlad, B TOM YHUCIIE U3 JAPYrHUX y4eOHBIX NPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBS3HBIM rpad, nepeBo, uHuKiI, Trpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINHUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU;
MCI0JIb30BaTh Ipadbl IPH pEHICHUH 33]1a4

2 YMeHue onepupoBarh NOHATUSIMU: HATYpaJIbHOE YHUCIIO, LIEJ0E YUCIIO, CTENEHD
C 1IeabIM IIOKa3aTeleM, KOpPEHb HaTypallbHOW CTEMEHH, CTENeHb C
palMoOHaJIbHBIM II0KA3aTelIeM, CTENEHb C JIEHCTBUTENBHBIM IIOKA3aTElIEM,
jorapuM 4uciaa, CHHYC, KOCHHYC U TaHT'€HC ITPOM3BOJIBHOTO YUCIIA, OCTATOK
110 MOJYJIIO, PAlMOHAIBHOE YHCIJIO, WPPAIMOHAIBHOE YHCIO, MHOXECTBA




HATypaJIbHBIX, [ENbIX, PANHOHAIBHBIX, JICHCTBUTEIHHBIX YHCEN, YMEHHUE
WCIOJIb30BaTh TMPU3HAKH JEIUMOCTH, HAUMEHBIIUNA OOMMHA JenuTens U
HauMeHbIllee o0IIee KpaTHOe, aIropuT™M EBKIMIa TpH pemieHuu 3ajad;
3HAKOMCTBO C Pa3UYHBIMU IMO3ULHUOHHBIMU CHUCTEMaMH CUHMCIEHUS; YMEHUE
BHITIONTHATh BBIYHMCIICHUE 3HAYCHWH W TPeoOpa3oBaHUs BBIPAKECHUU CO
CTeMEeHSIMH W  Jorapupmamu, mpeodpa3oBaHus APOOHO-pALIMOHATBHBIX
BBIDOKECHHUI; yMEHHUE ONEpUpPOBATH  IMOHATUSAMH:  TOCJIEI0BATEIbHOCTD,
apudmernyeckass Mporpeccusi, TIeOMeTpUyYecKas Iporpeccus, OECKOHEUHO
yOBIBaroIas reoMeTpuyecKas MIPOTpECCUsi; yMEHUE 3a/1aBaTh
MOCJIEIOBATELHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX (OpMYyI;
yMEHUE ONEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHUCJIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apTYMEHT KOMIUIEKCHOTO 4Kciia, opMma 3arucu
KOMILIEKCHBIX qucel (reomeTrpuueckas, TPUTOHOMETPUYECKas u
anrebpanyeckas); yMeThb [POU3BOJIUTH apudmeThuyecKkue JeHCTBUS ¢
KOMILUIEKCHBIMH YUCJIaMH; IPUBOJIUTH IPUMEPHI UCIOJIb30BAHUSI KOMITJIEKCHBIX
4lCell; OIepUPOBATh MOHATUAMHU: MaTpHIia 2x2 u 3x3, onpeennuTelb MaTPHUIIbL,
T€OMETPUUYECKHUIM CMBICIT OTIPECITUTEIIS

YMeHue onepupoBaTb IOHATHSAMHU:  PalMOHAIBHBIC, HPPALUOHAIBHBIC,
[IOKa3aTejabHble, CTENEHHbIE, JIOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI; YMEHUE OICPHUPOBATH IOHATHAMU:
TOKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMa YpaBHEHHMI U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHHE peulaTb ypaBHEHMS, HEPABEHCTBA U CHCTEMBI C ITIOMOIIBIO
pa3M4YHBbIX IPUEMOB; pellaTh YPAaBHCHUA, HEPAaBEHCTBA M CHUCTEMBI C
[apaMeTpoM; NPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI JUIS PEILICHUS
MaTeMaTHYeCKUX 3aJlad U 3a/la4 U3 Pa3JIMYHbIX 00JIacTel HayKd M peabHOU
KU3HU

YMeHue  omepupoBaTh  MOHATUAMHU:  (YHKUMSA, YETHOCTh  (PYHKIUH,
NEPUOJUYHOCTh  (YHKIMH, OTPAHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTBH
GyHKLIMH, S3KCTpeMyM (YHKIUHM, HauOoJsiplllee W HaMMEHbIIee 3HAYEHUs
GyHKIMHM Ha TPOMEXKYTKE, HENpepbIBHAas (QYHKLIUS, ACHUMITOTHI rpaduka
¢byHKIMU, TepBas W BTOpass NPOM3BOJAHAS (PYHKIUH, TEOMETPUUYECKHHA U
(u3nuecKnii CMbICI MPOU3BOAHOM, MEPBOOOpa3Has, ONpeelIEHHbIN HHTErpa;
YMEHHE HaXOJUTh AaCUMNTOTHl Tpaduka (QYHKIMH; YMEHHE BBIUYUCIATH
MIPOM3BOJIHBIE CYMMBI, IMPOU3BEACHUS, YAaCTHOIO W KOMIIO3ULMHU (YHKIUH,
HaXO/JUTh YpaBHEHHE KacaTeIbHOH K rpaduky (QyHKIUH; yMEHHE HaXOAMUThb
MIPOM3BOJIHBIE 3JIEMEHTAPHBIX (YHKIMH; YMEHHUE HCIOIb30BaTh MPOU3BOIHYIO
IUIsL cclleIoBaHUs QYHKIIMN, HAXOIUTh HAaMOOJbIINE U HAMMEHBIINE 3HAYECHUS
¢GyHKIMI; CcTpoUTh TpauKU MHOTOUWIEHOB C HCIIOJIb30BAHHMEM  ammapaTa
MaTEMaTHYECKOr0 aHaJIW3a; NPUMEHATh NPOU3BOAHYIO Ul HAXOXKICHUS
HAaWIy4Ylllero peleHuss B TMPUKIAJAHBIX, B TOM UHCJIE COLHUAIbHO-
HSKOHOMHMYECKUX U (PU3MUYECKHX 3a[auax; HaAXOJIUTh IO U 00bEMBI pUry ¢
MTOMOLIbIO HHTErpaa; MPUBOAUTH IPUMEPHI MATEMATUYECKOTO MOJEIUPOBAHUS
C MOMOMIBI0 U depeHIIMaTbHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMH: Tpaduk QyHKIMH, oOpaTHas (GyHKIuS,
KOMMO3ULMS  (QYHKUMH, JUHEeWHas QYHKUUS, KBajapaTu4yHas (yHKIMS,
panoHagbHas GYHKIMS, cTeneHHas QyHKIUS, TPUTOHOMETPHYECKHe (PYHKIINH,
oOpaTHbIe TPUTOHOMETPUYECKHE ¢byHKIMH, NOKa3aTeNbHas "
norapumuyueckas pyHKINU; YMEHHE CTPOUTH IpadUKHU U3YUEHHBIX (YHKIIMM,
BBINOJIHATE Mpeo0pa3oBaHus rpadukoB (QyHKIMHA, UCTIONB30BaTh TpapUKH I
M3Y4YEHUsI TPOIIECCOB U 3aBUCHUMOCTEH, MNpU pEIIeHUWH 3ajJad M3 APYTrux
y4eOHBIX MpPEIMETOB M 337a4 M3 PEaTbHOM >KU3HM; BBIpakaTh (HopMyiamu
3aBUCHUMOCTH MEXIYy BEJIMYMHAMH; HCIIOJIb30BAaTh CBOMCTBA U Trpaduku
GyHKUMH JUIs pelleHdsT ypaBHEHHM, HEpaBeHCTB M 3a7ay C IapaMeTpaMuy;
n300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA PELIEHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM




YMeHue pemats TEKCTOBbIE 3a7jaull Pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI,
JOJIM U YacTH, Ha JABMXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYT, HaJOIH,
3ajaud U3 00JacTH YNpaBICHUS JIMYHBIMM M CEMEWHBIMU (PUHAHCAMH);
COCTaBJIATh BBIPAXKCHMSI, YPABHEHHs, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO
3aJ]auu, UCCIICAOBATh MOJMYYCHHOE PEIICHHE M OIEHHWBATh IMPAaBIONOA0OHOCTD
pe3yJIbTaTOB; YMEHHE MOJEIMPOBaTh peajbHbIE CUTyallud Ha S3bIKE
MAaTE€MaTHUKU; COCTABJIATH BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA U UX CHUCTEMBI
II0 YCJIOBHIO 3aJa4M, MCCIIENOBATH IOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM
anmapara ajare0pbl, ”HTEpIPETHPOBATh MOJYYCHHBINA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMH: cpelHee apudMeTudyeckoe, MeanuaHa,
HauOosplllee M HAMMEHBIIEE 3HAUCHHs, pa3Max, AMCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yYMEHUE U3BIEKaTh, HWHTEPIPETUPOBATH
nHpOpMaILMIO, TPEACTABICHHYI0 B Ta0iuIax, Ha JAMarpammax, rpadpukax,
OTPaXKaKOILlyl0 CBOWMCTBA pPEAJbHBIX IIPOLIECCOB M SIBJICHUMW; INPEICTABIAThH
MHGOPMALIMIO C TIOMOUIBIO TAOJIUI] U AUATPAMM; UCCIIE0BATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCJIE C PUMEHEHHEM Irpa@UuecKuX METOJIOB M 3JIEKTPOHHBIX
CpeAcTB; TpadHUyuecKd HCCIe0BaTh COBMECTHBIC HAONIOACHHS C TOMOIIBIO
JMarpaMM pacCEeMBAHMS U JIMHEWMHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMM: CIy4ailHBIA OINBIT W CilydailHOe cOObITHE,
BEPOATHOCTb CIYYalHOrO COOBITUS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM TpapMUECKUX METOJOB; NPUMEHATh (OPMYINbI CIOXEHUS U
YMHOXXEHUSI BEpOATHOCTEH, (OpMyIy TMOJHOW BEpPOSITHOCTH, (opmMyy
bepuynnu, xomOuHaTtopHble (akTbl U (QOPMYIIBI; OLIEHUBATh BEPOSTHOCTU
peaJIbHbIX COOBITUM; YMEHHUE ONEpUPOBATH MOHATUSAMU: ClydyailHas BEIMYMHA,
pacripesielleHue BEpOSTHOCTEH, MaTeMaTH4ecKOoe OXHJAHUe, IUCIEepPCHs U
CTaHJAPTHOE OTKJIOHEHHE CIy4YaiHOW BENMYMHBI, QYHKIMH pacHpeielieHus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTE€IbHOIO M HOPMAIBHOIO PAaCIpEeAEICHUN;
YMEHHUE HCMOJb30BATh CBOIMCTBA HM3YyYEHHBIX PpACHpENEiICHUN Uil peLIeHUs
3aJa4; 3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX YHCET, METOBI BBIOOPOYHBIX
UCCIIEIOBAaHMM; yMEHUE NPUBOIUTH MPUMEPbI NMPOSBICHUS 3aKOHA OOJBIIUX
Yrcel B TNPHUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX, YMEHHE OIIEPHPOBATH
NOHATUSIMM:  COYETaHME, IIePeCTaHOBKAa, YHMCIO  COYETaHUH,  YHUCIIO
nepectaHoBok; OMHOM HbloTOHA; yMeHHe IPUMEHSATh KOMOUHATOPHBIE (PAKTHI U
paccyKIeHMs s pelleHUs 3a/ay; OLIEHHMBAaThb BEPOSATHOCTH pealbHBIX
COOBITUH; COCTaBJISATh BEPOSTHOCTHYIO MOJI€Ib U  UHTEPIPETHPOBATH
MIOJTyYeHHBIH pe3ysabTar

YMeHue onepupoBaTh MOHATUAMM: TOUKA, IPsiMasi, IIJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIyY, BEJINYMHA YIJIa, IUIOCKUM yroJI, ABYTPAHHBIN yroJl, TPEXTPAHHBINA
yroj, CKpELIMBAIOLIUECS IPSAMBIEC, MapaJUIEIbHOCTh U IEPIECHIUKYISIPHOCTD
NPSIMBIX W IUIOCKOCTEW, YroJl MEXAY NpPSIMBIMHM, YTOJd MEXKIAy MpsSMOH U
IIJIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU O IJIOCKOCTH,
pacCTosiHUE MEXAY NPSIMBIMH, PAacCTOSTHUE MEXAY IUIOCKOCTSIMH; yMEHHUE
UCMOJb30BaTh MPH peIIeHUH 3aJad HM3ydeHHble (AKTbl U TEOpeMbl
IUTAHUMETPUH; YMEHHUE OIICHHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHUPA;
CTPOUTH MAaTE€MaTUYECKHE MOJEIH C MOMOULIbI0 I'€OMETPUYECKHX IOHATHH H
BEJIMYUH, PELIATh CBSI3aHHbIE C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHue omnepupoBaTh MOHATHUAMHU: IUIOWAAb (GUIYpPBl, O0BEM (QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOIpaHHHKaA, KyO,
napajjiesienunes, MnpusMa, NupamMuja, (urypa M IOBEPXHOCTh BpallleHUs,
UWIMHIP, KOHYC, Imap, cdepa, Iwiomianb cdepsl, MIOMAAL HOBEPXHOCTH
NUPaMUbI, TPU3MBI, KOHYyCa, LWIMHIpA, O0BEM KyOa, NPsSMOYroJbHOIO
napajuiefienunesa, NupaMubl, MPU3MbI, HWIMHIPA, KOHYCa, 1apa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHHs KOHyca M IWIMHJIpA, MapajjIelIbHbIE OCH WIHU
OCHOBaHHIO, CEYEHHE Ilapa, IUIOCKOCTb, Kacaromiasics cdepbsl, LUIMHIpPA,
KOHyca; YMEHHME CTPOUTh  CEUEHME  MHOTOTpaHHMKa,  H300paxarb
MHOTOTPaHHUKH, (UTYphl M TOBEPXHOCTH BpAIICHUS, UX CEYEHHMs], B TOM YHCIIe




C TOMOUIBIO AJIEKTPOHHBIX CPEACTB; yMEHHUE TMPUMEHITh CBOWCTBA
reOMETPUUYECKUX (QUryp, CaMOCTOSATENbHO (OPMYIUPOBATH OIpeAeTICHUS
M3y4aeMbiX (UTyp, BBIABUTATH THIOTE3Bl O CBOWCTBAX U MpHU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WM ONpPOBEpraTh UX; YMEHHUE
MPOBOANTH Kiaccuukanuio (Uryp TO Pa3IUYHBIM IMPU3HAKAM, BBITIOIHSTH
HE00XO0IMMBIE JIOTIOJIHUTEIbHBIE TOCTPOCHUS

11 YMeHue onepupoBaTh MOHSATUSMU: JBHKEHUE B MPOCTPAHCTBE, NMapaliesIbHbII

NEPEeHOC, CHUMMETpHsi Ha IUIOCKOCTH W B  TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Hs, TOJOOHBIE (GUTYPBI; YMEHUE PACIIO3HABATH PAaBHBIC
U 10J00HBIE (QUTYpHl, B TOM YHUCIE B TPUPOJC, HUCKYCCTBE, apXUTEKTYpE;
UCIOJIb30BAaTh T€OMETPUUYECKHE OTHOIICHUS NPU PEIICHUH 33734, HAXOIAHUTb
TCOMETPUYUCCKUE BEIUYMHBI (IJIMHA, Yroj, IUIONIaah, 00bEM) MPH pEIICHUH
3aa4 M3 JAPYruX Y4YeOHbIX IPEAMETOB M U3 PEAJbHON JKU3HM;, YMEHUE
BBIUUCIIATh TEOMETPUYECKHE BEIUYMHBI (JUITMHA, YTOJ, IUIOMIaah, OOBEM,
IUIOIIAb TIOBEPXHOCTH), MCHONB3Yysl HM3y4eHHBbIE (HOPMYJBI M METOABI, B TOM
quciie: IUIOMIAAb TIOBEPXHOCTH IMUPAaMHIBI, TMPHU3MBI, KOHYCa, IHJIHHJpPA,
wiomanas chepsr; 00bEM KyOa, MPSIMOYTOIBHOTO TApaIUISIICUIIEa, TUPAMHU/IBI,
NPU3MBI, IMIUHIPA, KOHYyCa, Iapa; yMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB
10JJOOHBIX QUryp

12 YMeHHe onepupoBaTh IMOHATHAMU: MNPAMOYTOJbHAs CHUCTEMa KOOPAMHAT,

BEKTOpP, KOOPJIMHATHI TOYKH, KOODIHMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA Ha YHCIIO, PA3JIOKEHHE BEKTOpa 1Mo 0a3ucy, CKaasipHOES
MPOU3BEICHNE, BEKTOPHOE IMPOW3BEICHHE, YrOJ MEXIY BEKTOpaMHU; YMEHHE
HUCITOJIB30BATh BeKTOpHLIfI n KOOpI[I/IHaTHI)If/'I METO JJIA pemicHuAd
TCOMETPHYUCCKUX 3a]1a4 U 3aJ1a4 JPYTrUX y4eOHBIX MPEJAMETOB

13 YMeHue BbIOMpaTh TMOAXOISAMIMKA METOJ JUIA PEIIeHHUs 3aJaud; MOHUMaHHE

3HAYUMOCTU MaTEMaTHKU B U3YUYEHUHU MPHUPOJHBIX U OOLIECTBEHHBIX MPOIIECCOB
U SBJIEHUW; yMEHUE pacClO3HaBaTh IPOSIBJICHHE 3aKOHOB MATEMAaTHUKU B
HUCKYCCTBE, YMEHHME MPUBOJUTH MPUMEPbl MATEMATUYECKUX OTKPBITHM
POCCHIICKOM U MUPOBOM MaTEMAaTHUYECKON HAYKH

MNEPEYEHbB 2JIEMEHTOB COAEPXKXAHWUS, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYMCICHUS

1.1 HarypanbHsle u nensle yncna. [Ipu3Haky JenuMoCTH HEIbIX YUCell

1.2 Parnmonanbhblie yncna. OOBIKHOBEHHBIE U JAECATHYHBIE APOOH, MPOLIEHTHI, OECKOHEUHbIE
TIEPUOINYECKHE Ipodu

1.3 Apudmernueckuii KopeHb HaTypaibHOW cteneHu. J[leficTBus ¢ apudMeTUueCKUMHU
KOPHSIMHM HAaTypaJbHON CTENIEHU

14 Crenenp ¢ 1ensiM mokaszatenieM. CTeneHb ¢ pallMOHAIBHBIM Toka3areneM. CBOMCTBa
CTENEHU

1.5 CuHyC, KOCUHYC M TaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, ApKKOCHHYC, apKTaHT€HC
YKCJIOBOIO apryMeHTa

1.6 Jlorapudm yncina. JlecaTuuHble U HaTypaJIbHbIE JOrapu(MbI

1.7 JlelicTBUTENbHBIE yMchaa. ApupMeTHUECKUE ONepanuyd C ACHCTBUTEIbHBIMH YHCIAMU.
[TpuOnmxE€HHBIE BBIUMCICHMS, TpPaBUiia OKPYIJIEHUS, NMPUKUIKA U OLEHKa pe3yibTara
BBIYUCIICHUI

1.8 ITpeobpa3oBaHMe BEIpAKESHUI

1.9 KomMiiekcHele yncia

2 YpaBHEHMsI U HEPABEHCTBA

2.1 [enble 1 poOGHO-pallMOHAIbHBIE YPaBHEHHS

2.2 WppaimoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 IToka3zaTenbHble U JOrapuPMHUUECKIE YPAaBHEHHS

2.5 Ienpie u 1poOHO-paAIIMOHATILHBIE HEPABEHCTBA




2.6

HppaunoHaibHbIE HEPABEHCTBA

2.7 IToka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckre HEPaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

2.11 Matpuiia cUCTEMBI JIMHEWHBIX ypaBHEHUIN. OnpeaennTellb MaTPULIbI

3 DyHKIIUU U Tpaduku

3.1 OyHKIUA, crnocoObl 3amanus (QyHkiuu. ['paduk Qyaknum. B3aumHO oOpaTHBIC
¢ynkuuu. Yétneie u HeuétHele pyHkuuu. Ilepuoauueckue GyHKINH

3.2 OO6macth onpeneneHuss 1 MHOKECTBO 3HaueHu pynknuu. Hynu ¢ynknuu. [IpomexxyTku
3HAKONOCTOAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKUIMU. MaKCUMyMBbl 1 MUHHUMYMBI
¢byukiun. Hanbonpiiee 1 HauMeHbllee 3HaYeHne PYHKIUN Ha IPOMEKYTKE

3.3 CrenenHasi GyHKIHS ¢ HATYpaJlbHBIM U IENBIM Moka3ateneM. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduK KOPHs N-0i CTETICHU

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, MX CBOWCTBA U IPaPUKH

3.6 Touku paspeiBa. AcuMnToThHl TpagukoB ¢yHKIUNA. CBONCTBaA (DYHKIIMIA, HEMPEPBHIBHBIX
Ha OTpe3Ke

3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATENLHOCTEN

3.8 Apudmernueckas u reomeTpuaeckas mporpeccu. @opmyIia CII0KHBIX POLEHTOB

4 Havana marematuuyeckoro ananmsa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIMN

4.2 [Ipumenenne NPOM3BOAHON K HCCIENOBaHUIO (PYHKIMA HAa MOHOTOHHOCTH H
SKCTpeMyMbl. HaxoxaeHne HamOONBIIETO W HAMMEHBIIETO 3HaueHHWs (QYHKIUU Ha
OTpE3Ke

4.3 [TepBooOpaznas. Muaterpan

5 MHo’xecTBa U JIOTHKA

5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBaMu. J{narpammel Ditiepa — Benna

5.2 Jloruka

6 BeposiTHOCTB 1 cTaTUCTHKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtoprka

7 I'eomeTpust

7.1 @urypsl Ha IOCKOCTH

7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena v NOBEPXHOCTH BpalieHUs

7.5 KoopauHaTsl 1 BEKTOPBI




