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INOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOrO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAApTa CPEeIHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHHM, TPEHBABIAEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus mporpaMMbl 00eCTIieUMBAET OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTU 00YUYaIOIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
IPEIMETHBIX PE3YyJbTaTOB OOy4YEHHUs T€OMETPUM B HAMpPABICHUH JIMYHOCTHOIO
pa3BUTHS 00yJarommxcs, (GOpMHUPOBAHUS (PYHKIHMOHAIBHON MaTeMaTH4ecKon
IPaMOTHOCTH, U3YYEHHS JIPYrUX y4eOHBIX NUCHMIUIMH. PazButue y oOydaronmxcs
MPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U IMPOUCXOXKIECHUH TE€OMETPHUUYECKUX
a0CTpaklMii, COOTHOIIEHUH PEATBHOTO M HUICAIBHOIO, XapaKTepe OTPaKECHHUS
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTHUYECKOro MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
y4danmxcsi, a TaKKe KauyeCTB MBIIUJICHUS, HEOOXOMMMBIX JUId aJaNnTalid B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust gBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHusA, Tak Kak OOECHEeYMBAET BO3MOXXHOCTb H3YYEHHUSI Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MblluleHHE, (GOpMUpPYEMOE MpPU HU3YUYEHUU OOYYaroIIMMHUCS
MOHSATUMHBIX OCHOB T€OMETPUH U IOCTPOEHUH LIEMOYKH JJOTUYECKUX YTBEPKICHUI
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TUITOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCA MHPH PEIICHHH 33/1a4 €CTECTBEHHO-
HAyYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATENbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBbHOro ObITHS, Qopma
OTPaXEHUS OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO MO3HAHUS W AKTHUBHOIO
npeoOpa3oBaHusi  JeHUCTBUTENbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3HbIE BHUABl y4YEOHOM U TPYAOBOW JESITEIHLHOCTH,



ABJIAETCA OAHUM U3 MPO(PECCHOHATBHO BaXXHBIX KayeCTB, MOATOMY aKTyalbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Ilens ocBoeHus mporpamMMbl yueOHoro Kypca «leomerpusi» Ha 06a30BOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecleueHue  BO3MOXXHOCTH  MPUOOPETEHHS |
WCIIOJIb30BAHUSI CUCTEMATHUYECKUX T'E€OMETPUYECKUX 3HAHUM ©  JICWCTBHUA,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reomeTpur Ha ©0a30BOM ypOBHE TWIpeIHAa3HA4YCHA JIsI
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum obOpazom, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEeMATHUYECKHE YMEHHUsI, CBSI3aHHBIC
Cco creuu@uKoil TeoMeTpUHM UM HEOOXOAMMBIE JIsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
IyOOKO, €Cli B JajbHEHIIEM BO3HMKHET HEOOXOIUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMM 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJbTYPbl U OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOIPAaHHUKAX W TEJIaX BpaIlCHHUSI
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHre yMmeHHUS pPACHO3HaBaTh HA YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHE METOJAMH PEICHUs 33Ja4 Ha MOCTPOCHMS] Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX U TelIaX BPAIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHWEC  aIrOPUTMAMH  pEIICHWS  OCHOBHBIX  THIIOB  3aj]1ad;
dbopMupoBaHUE  yYMEHHUSI MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccy)XIIeHHsT B XOJI¢ PEIICHHs] CTEPEOMETPUYECKUX 3a7ad U 3a1ad C
MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE WHTCIUICKTYyaJIbHBIX ~ W TBOPYECKUX  CIIOCOOHOCTEH
OOyJarommxcs, TMO3HABATEIIbHONM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue GbyHKIIMOHAILHON IPaMOTHOCTH, pENeBaHTHOMN
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar Uil peleHUsl MPaKTUKO-OPHUEHTHPOBAHHBIX
3aJ1a4, HTHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO TMO3HAHUS, U ONpEeTIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluuxcsi B Kypce CTEpEOMETPHM ITPOBOAMUTCA 3a CUET pelIeHus 3a1ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IPOCTPAaHCTBEHHBbIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C ONOPOM Ha
HarJsiJHOCTb, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYEHHS OT
HarJIIIHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 HCXOIHOTO COJIEPIKAHUS.

OcHOBHBIE cojliepxareiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO MO COAEp)KaTeIbHbIM JHMHHUSM, HO M 1O Tojam
0oOydeHHs Ha YPOBHE CPEHETO O0IIero 0opa3oBaHusl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyell mporpamMmbl, pacnpelei€HHbIM [0 ToaaM OOydeHHs,
CTPYKTYpUPOBAaHO TaKHUM 00pa3oM, YTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJIIOIeHNEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAJIICH B
Oo0LIyI0 CHCTEMY T'€OMETPUYECKUX IPEACTABICHUN OOYYarOIUXCs, PacIIUpss H
yriayossis e€, 0opa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roga o0OydyeHus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, npsMasi, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecs mnpsamele. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: INApajuleNIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: rapaseibHble IIJIOCKOCTHY; CBOMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPadap, KyO, mapaJuleNenue l; MOCTPOSHNE CEUEHUIA.

[lepneHIUKYJIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAIJICIbHBIE W IEPHEHAMKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O NpsSMOM
NEPIEHAUKYIAPHON IIIIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKIY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroy, JIMHEHHBIA yroa JABYTPAaHHOrO  yrJa.
IleprieHIUKYIIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKU JI0 IIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 110  IUIOCKOCTH,  MpOeKIuss  (Urypsl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM: TMpPU3HAK  NEPIEHAUKYJIAPHOCTH  JABYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IlonsAATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHMS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBL. [lapamienenunen, MIPAMOYTOJIbHBIN
napajuiefienuren U ero coiictBa. [lupammupaa: N-yronpHas nupamMua, TpaHd U
OCHOBAHHE NMUPAMU/Ibl; OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas MNHupaMuaa. OJJIEMEHTbHl Tpu3Mbl M nupamuabl. [IpaBusbHbIE
MHOTOTPAaHHUKU: TOHSITHE IPABUJIBHOIO MHOTOIPAaHHMKA; MPABWIbHAS INPU3Ma U
MPaBWJIbHAS TNUpaMUa; TpPaBUIbHAA TPEYroJibHAs NHpPaMUIAa W TPABUIBHBIN
TeTpa’ap; Ky0. IlpeacraBieHue O NPaBUIIBHBIX MHOTOTPaHHUKAX: OKTasdp,
nonexa’ap u ukocasap. CedyeHnss Npu3Mbl M MIAPAMHUIBIL.

CuMmMmeTprst B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH.  OJIEMEHTBl CUMMETPHUM B NHpPaMHAAX, NapaJUIEIENUIeIax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Bbluucienne 5IeMEHTOB MHOTOTPAaHHUKOB: pé&Opa, AWaroHaid, YIJibl.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopeMa O IUIomaau yceuéHHOW mnupamuabl. [lonstue o0 o00béme. OOBEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI0OHBIX TEJL.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MOBEPXHOCTH, OCh UMJIMHAPUYECKON moBepXHOCTU. [lunmuuap: ocHOBaHusT U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
MTOBEPXHOCTH.

Konunueckas moBepxXHOCTb, 00pa3ylolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEPXHOCTU. KOHYC: OCHOBaHUE M BEPIIHMHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHMUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIONMIA/lb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
JI0aab cepsl.

N300paxkeHue Te BpallleHUs Ha MJI0CKOCTU. Pa3BépTKa HMIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalmieHWsi ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIK OKoJI0 cdepbl; cdepa, BIUCAaHHAST B MHOTOIPAHHUK, WM TEJO
BpallCHUSI.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaas chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwimHApa (MapajulebHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BRIUUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4MCio. Pa3iokeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopam. IlpaBusio mapauenenunena. Pemenwe 3agay, CBA3aHHBIX C
NpUMEHEHUEM TpaBUil JAedcTBUM ¢ BekTtopamu. [IpsMoyronbHas cucrema



KOOpIMHAT B mnpocTpaHcTBe. KoopauHatel BekTopa. llpocteiimme 3amaum B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y NpSMbIMH M IUIOCKOCTAMH. KoOpanMHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUN T€OMETPUYECKUX 3a1ad.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUN 00YJArOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WJIE€HAa POCCHICKOro o00IlecTBa, MPEICTAaBIECHUEM O
MaTeMaTHUYeCKNX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MPOLIEYp TPaKIaHCKOro oO0ImecTBa (BBIOOPBI, OMPOCHl W TP.), yYMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHM C HX
(GYHKUIMAMYA U HA3HAYEHUEM.

IHaTpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKIAHCKON UEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY ¥ HACTOAILEMY POCCUMCKON MaTEMaTHUKH, [IECHHOCTHBIM OTHOILIEHHEM K
JOCTMKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYE€CKOM IIKOJIbI,
K WCHOJb30BAHUIO ATUX JOCTKEHHH B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEICHMSI,
CBA3aHHOI'O C MTPAKTHYECKUM ITPUMEHEHUEM TOCTHKEHUN HAYKHU U JIEITEIBHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIa/1a B TOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYas ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJICHUM;
BOCIIPUMMYHBOCTHIO K MATEMATHUYECKAM aCIEKTaM PA3JIMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUU U
OTIbIXa, peryisipHas buznueckas aKTHUBHOCTH); busnuecKoro



COBEpIICHCTBOBAHMUS, npu 3aHSITHIX CHIOPTUBHO-03/I0POBUTEIBHON
JESITENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCOBHAaHUEM IICHHOCTU TPYIIOIIOOUS; UHTEPECOM K
paznumuHbIM  chepaM  TIpo(peCCHOHANBLHON  JESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynymieii mpodeccuu W peam30BbIBaTh COOCTBEHHBIC KW3HCHHBIC IIJIAHBI,
TOTOBHOCTHIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKCHUHM BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MTPAKTUICCKUX 3a7]a4 MAaTEMaTHIECKOW HAITPABIICHHOCTH.

IKOJIOrH4ecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJIOTHYECKOW KYJIbTYpPbl, MMOHUMAHHEM BIUSHUS
COLIMATTLHO-PKOHOMHMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOM
Cpenbl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa JKOJOTUYECKHX MPoOJIeM;
OpUEHTaIMel Ha NPUMEHEHUE MaTEeMaTHYECKUX 3HAHUW I peuleHus 3aaad B
00JaCTH  OKPYXKAIOIICH Cpebl, IUIAHUPOBAHUS IIOCTYNIKOB M OIEHKH WX
BO3MOYKHBIX MOCJIECTBUM JUIs1 OKPYXKAOIIEN CPENBI.

LleHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIICCTBEHHOW TNPAKTUKH, [MOHUMaHHUEM
MaTEeMaTHYECKONH HayKu Kak cQepbl YelOBEYECKOW NeATeTbHOCTH, JTaroB ¢
pa3BUTUST W 3HAYUMOCTH [l PA3BUTHSA [MBWJIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOWl Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYIIECTBJISITh TMPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITeILHOCTD
WHUBUyaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOrpaMMBI yu4eOHOro IMpenMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCAITbHBIMU
NO3HABGAMENbHBIMU  OCliCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OeliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeLLCMEUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmeus, — 0Oecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYEcco8 oobyuarowuxca (oceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npuMeHeHue  J102UYecKUXx,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

ba3oBble JJoruueckue aecTBUA:

e BBIIBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMATUYECKUX

OOBEKTOB, TOHITHH, OTHOIICHHH MEXIY TOHATHAMHU, (GOPMYIHPOBATH
OTIpECNICHUs]  TOHSATWN; yCTAHABIMBATHh  CYIICCTBCHHBIA  TPH3HAK



KJIacCU(PUKAIIMM, OCHOBAaHUS IJs1 OOOOILEHUS M CpPaBHEHMsI, KPUTEPUU
IIPOBOAMMOr0 aHAJIN34;

BOCIPUHUMATh, (OPMYIHpPOBAaTh M  MPEeOOpPa3OBBIBATH  CYXKIACHUS:
YTBEpAUTEIbHbIE M OTpULATENbHbIC, €IUHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUSX M YTBEPKICHUSIX;
npenjaratb  KpUTEpUM  JJI  BBIABJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IAEAYKTHBHBIX H
WHJIYKTUBHBIX YMO3AKIOYEHNNW, YMO3AKIIOUEHUH 110 aHAJIOTHH;
MIPOBOAUTH CaMOCTOATEIILHO J0Ka3aTeIbCTBa MaTeMaTU4YeCKUX
YTBEPKIEHUHN (IIpsIMbIE U OT IPOTUBHOIO), BBICTpaUBaTh apryMEHTALHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BbIOMpaTh CIOCO0 perieHuss y4eOHOM 3amadu (CpaBHHBATHh HECKOJBKO
BAapUaHTOB pEIICHUs, BBIOMpAaTh Hauboyiee MOAXONAIUN C Y4ETOM
CaMOCTOSITEIIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCKue AeMCTBHS:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKMM MHCTPYMEHT MO3HAHMS,
(bopMyIMpoBaTh BOMPOCHL, (UKCHPYIOUIUME MPOTHUBOpPEUUE, MNpoOIemMYy,
yCTaHaBIMBaTh  HCKOMOE M  JlaHHoe, (OpMUpPOBaTh  THIIOTE3Y,
apryMeHTHUpPOBaTh CBOIO MO3ULINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITETTHHO CTITaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICZIOBAHUE 10 YCTAHOBJEHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBICHUS, TIPOIlecca, BBIIBICHUIO 3aBUCHMOCTEH  MEXKIY
00BbEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHHO (POPMYIUPOBATh 000OIIEHUS M BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIIOJICHUS, MCCIEAOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLIECCA, a TAKKE BBIABUIaTh
MPEINONI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBHSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIATH J1€(ULUTH MHPOPMALMM, aHHBIX, HEOOXOAUMBIX Ul OTBETa
Ha BOIIPOC U JJIA PEIICHUS 3a1a4H;

BbIOMpaTh  MHGOpPMAIMIO W3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALINIO
pa3IMYHbIX BUJOB U OPM NPECTABICHUS;



2)

CTPYKTYpUpPOBaTh MH(POPMAIIMIO, TIPEJICTABIATh €€ B Pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATh TpaduyuecKy;
OILICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHuxkamug@Hwle Oelicmeus, obecnedugarom

CcOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOWUXCHL.

Oomenue:

BOCIIpUHUMATh M (HOpPMYIUpOBaTh CYXKIECHHUS B COOTBETCTBUH C
YCIIOBUSAMH U LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO
X0y PELIeHUs 3a]a4l, KOMMEHTUPOBATh IMOTYYEHHBIN pe3yibTaT;

B XOJI€ OOCYXIEHHMSI 337]aBaTh BOIIPOCHI IO CYILIECTBY O0CYXAaeMON TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKAa3bIBaTh UICH, HALIEJICHHBIE HA MOMCK
pELIEHUs; COIMOCTABJIATh CBOM CYXKIEHHS C CYXKICHUSAMHU JpYIHX
YYaCTHUKOB JUAJIOra, OOHapYyXKMBaTh pa3jIMuue W CXOJICTBO IMO3WULHUN; B
KOppeKTHOM popme hopMymupoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;
IPEACTABIATh  pe3yJbTaTbl  pPEIIEHUs  3a4a4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUs,  TPOEKTa;  CaMOCTOATEIIbHO  BbIOMparh  (hopmar
BBICTYIUICHHUS C YIETOM 3a]a4 NPE3ECHTAlMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecrBo:

3)

MOHMMATh U WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW |
WHUBUTyaTbHON PaOOTHI IPU PEIIEHUN YU€OHBIX 3a/1a4; MPUHUMATD 11€JTh
COBMECTHOW JCSITCIILHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pactipeielisiTh BUIBI pa0OT, TOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYMIOBBIX hopMax paboThl (00CYX)aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBIMOIHATH CBOIO YacTh pabOThI M
KOOPJAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMH YJCHAMH KOMAaHJIBI;
OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPHUTEPHUSIM,
c(OpPMYyITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBHSI.

Yuueepcanvuvie  pezynamuenvie  Oeiicmsus, obecneuusarom

Gdopmuposarue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHU.
Camoopranmzanmsi:

COCTaBIIAATH ILJIaH, AJITOPUTM PEIICHUS 3a7a41, BHIOUPATH CIIOCO0 PEIICHUs
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ YYETOM HOBOM
uHdopmarmu.

CaMOKOHTPOIB:



e BJAJETh HaBbIKaMM I[I03HABATEJIbHOM peQuieKcMM Kak OCO3HaHUS
COBEPILAEMBIX JEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIAQJIETh CIOCOOAMU  CaMONPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yibTara penieHus MaTeMaTHIEeCKOMN 3a1a4u;

e TMPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSTENbCTB, JaHHBIX, HAWJICHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa ILEJIW M YCIOBHUSIM, OOBSICHITH
IIPUYUHBl JOCTHKCHUS WIM HEAOCTHKECHMUS PEe3yJbTaTOB ACATEIBHOCTH,
HaXOJUTh OLIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSAMH: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS M3 HMX IPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATHAMU: NAPAILIEIBHOCTD U NEPHEHANKYIJIIPHOCTD MIPSIMBIX
Y IIJIOCKOCTEM.

KnaccuguunpoBaTe B3aMMHOE pAaCIONOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIA YTOJ, TpaHW JABYTPAaHHOIO YIJa,
peOpo IBYrpaHHOIO yria; JMHEWHBIM Yroj ABYIpPaHHOIO yrja; rpajycHas Mmepa
JBYTPaHHOTO yIJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBI M  HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTbI MHOTOI'PaHHUKA, TPABUIIbHBI MHOTOTPaHHHUK.

Pacno3HaBarb OCHOBHbBIE BHJIbI MHOTOTPAaHHMKOB (IIMpaMMIa; IpU3Ma,
MPSIMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccuuuupoBarb ~ MHOTOrpaHHHMKH,  BbIOMpass ~ OCHOBaHHMS  JJis
KjIaccu(ukanuy  (BBIIYKJIBIE M HEBBINYKJIBIE MHOTOTPAaHHMKHU; IPaBUJIbHBIE
MHOI'OI'PaHHUKU; MIPSIMBIE U HAKJIOHHBIE MPU3MBI, TapaJIJICIICIIUIIECIbI).

OmnepupoBaTh NOHATUSAMMU: CEKYIIAs MJIOCKOCTh, CEUEHUE MHOIOIPAaHHUKOB.

OOBICHATH MPUHUUIIBI IOCTPOEHUS CEUEHU I, UCIIOIb3YS METO/I CIIE/I0B.

Crpouth cedyeHUsT MHOTOIPAaHHUKOB METOJOM  CJENOB, BBIIOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEXU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYpP: BH]
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HAXOXKACHUE TEOMETPUUECKUX BEJIMYMH MO oOpas3lam Wiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIE AHATUTUYECKUE METOAbl MpPU PEUICHUHU
CTaHJAPTHBIX MAaTEMATHYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSIHUNA MEXY IBYMS



TOYKaMH, OT TOYKM JIO TPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOLIUMMUCS IIPIMBIMH.

Pemate 3a1aun Ha HAXOXKJAEHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wiu
QITOpUTMaM, TNPHUMEHSS W3BECTHBIC AHATUTUYECKUE METOAbl NPU PEUICHUU
CTaHJAPTHBIX ~MATEMAaTHYECKMX 3aJa4 Ha  BBIUMCICHHE YIJIOB  MEXAY
CKPELIMBAIOIIMMHUCS MNPAMBIMU, MEXKAY IPAMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYIPaHHBIX YIJIOB.

Boraucnsate 00bEMBI M MJIOMIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nupaMpja) ¢ TpUMEHEHHueM (OpMyIN; BBIUMCIATH COOTHOIICHUS MEXIY
TUIOHIA/ISIMU TTOBEPXHOCTEM, 00bEMaMM OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSIMHU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTb M HUHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO HA YepTekax U
PHUCYHKaX.

[IpumensaTs reomerpuueckue (HakThl A PEIICHUS CTEPEOMETPHUECKHUX
3a/1a4, IPEeANoJaralolX HECKOJIbKO IaroB PELICHUs, €CIU YCIO0BUS ITPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHATP NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBOAMTE TpPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IMPHUPOAE H
JKU3HH, PACIIO3HABATH MPOSABICHUE 3AKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOMyYEHHBIE 3HAHWS HA IPAKTUKE: aHAIW3UPOBATh pealbHbIC
CUTyallud W TPUMEHATh HW3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PpELICHUs
MaTeMaTH4ecKd C(HOPMYIMPOBAHHON MpoOJEeMbl, MOJEIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHITUI U TEOpPEM, allliapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJTUYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMU: LWIMHAPUYECKAs MOBEPXHOCTb, OOpa3yrolIne
WINHAPUYECKOM  MOBEPXHOCTH;  LMIMHAP;  KOHMYECKAas  IOBEPXHOCTb,
o0pa3yromnirne KOHMIEeCKOH TTOBEPXHOCTH, KOHYC; cpepruuecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LWIMHIP, KOHYC, cpepa U map).

OOBACHATH CIIOCOOBI MOTYUEHUSI TEJ BPALLICHMUS.

KinaccuduuupoBarb B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: ILIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTa
CeTMEHTA; IIapOBOM CIIO, OCHOBAaHME IIAPOBOTO CIIOS, BBHICOTA MIAPOBOTO CIIOS;
1IapOBOU CEKTOP.



Bbruncnsate  00BEMBI M IUIOIIAAU  MOBEPXHOCTEH TEN  BpPALICHMUS,
reOMETPUYECKUX TN ¢ IPUMEHEHUEM (HOPMYIL

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIHCAHHBIM B cdepy
ONKCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WM TEJO
BpAIICHHS.

BbI4MCHsTh COOTHOLIEHHSI MEXY IJIOMIAAsSMH TOBEPXHOCTEW U 0O0BbEMaMu
NOJOOHBIX TeJl.

N3o00paxkate uzydaemple (UTYPBl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BBIMOHATH (BBIHOCHBIE) TUIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
Guryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpalCHUSI.

W3Bnekarb, HWHTEPHPETHPOBaTH M MPeoOpa3oBbIBaTh HH(OPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, NMPEACTABICHHYIO Ha yepTexax U
PHUCYHKaX.

OmnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATS ACMCTBUS CIIOKEHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOXXEHHUS BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIa/1alo0T.

[TpuMeHATH npaBUIIO Mapaiesienuneaa.

OmnepupoBaTh MOHATHAMU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, YOl MEXIY
BEKTOpaMU, CKaJIIPHOE TIPOU3BECHIE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIaHAPHBIE
BEKTOPBI.

Haxonuth cymmMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMHU, CKaJsIpHOE TPOHM3BEICHHE, paCKIaJbIBaTh BEKTOP MO ABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[TpumenaTs reomerpuueckue (akTbl Uil PEIHICHHUS CTEPEOMETPHUUECKHUX
3a7a4, MPEANoIaraiX HECKOIbKO IaroB PEIIeHUs, €CIIU YCIOBUS IPUMEHEHHUS
3aJaHbl B IBHOU (opme.

Pemarp mpocteifiine reomeTpuyeckue 3aJaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.

Pemarp 3amaunm Ha J0Ka3aTeNbCTBO MATEMAaTHYECKHMX OTHOIICHUH H
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WM aaropuT™Mam, MpUMeEHss
M3BECTHBIE METO/IbI [P PEIIEHUH CTAaHAAPTHBIX MATEMAaTUUYECKUX 3aj1au.

[IppuMeHATP NpOCTEMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3ajau.

[TpuBoaNTh TpPUMEpPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE H
KU3HU, paCIIO3HABATD MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.



[IpuMeHATh MONyYEHHBbIE 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh pEAJIbHBIC
CUTyallud M NPUMEHATHh HU3yYEHHbIE IIOHATHSA B MPOLIECCE IOMCKA pPEIIECHUs
MaTeMaTH4eCcKu C(OpMyIHpPOBAaHHON TPOOJIEMBI, MOJEIHPOBATh pPEATbHBIC
CUTyalldd Ha $3bIKE TE€OMETPUM, MHCCIEI0BaTh IOCTPOECHHBIE MOJEIU C
UCTIOJIh30BAaHIUEM I'€OMETPHUECKHUX TTOHITHI U TEOPEM, allliapara anreOpsl; penarhb
PaKTUYECKUE 3aJ]au, CBA3aHHbIE C HAX0XK/IEHUEM M€OMETPUYECKUX BEJIMYHH.

PabGouas mnporpamma mno yueOHoMy mnpenmery «l'eomerpusi. ba3oBbIit
ypoBeHb» i oOydarommxcs 10-11 kiaccoB cBsa3aHa ¢ paboyedl mporpaMmon
BOCIIUTAHUS Yepe3 MONYJIb «Y pOuHas JesITeIbHOCTbY:

-OpUEHTAIIUS TIPOTPaMMBI CBS3aHBI C IIETICBHIMH MPUOPUTETAMHU.
-[IpUBJICYCHIE BHUMAHMSI YUalIUXCsl Yepe3 LIEHHOCTHOE BOCTIPUSITHE.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NporpaMMmel Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 BBenenue B cTepeoMeTpHio 10 Bubmoreia LIOK
A P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHIUKYASIPHOCTH IPSMBIX U 12 bubmorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6moreka [JOK
4 1 1
VYTibl MEXY NPSIMBIMH U INIOCKOCTSIMU 0 https://m.edso00.ru/1c209e37
bu6moreka [JOK
M 11 1
> HOTOT PAHHHIIH https://m.edsoo.ru/1c209e37
.. bu6moreka [JOK
9 1
6 OObemB1 MHOTOrpaRHHKOB https://m.edsoo.ru/1c209e37
- n _ . 4 1 bu6moreka [JOK
OBTOpPEHUE: CEUCHHUSI, PACCTOSIHUS U YTJIBI https://m.eds00.ru/Lc209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 ) 0
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11 KVIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NnporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
bub6munorexa IIOK
Tena ppatuerus 12 https://m.edsoo.ru/1c209e37
.. bubmmoreka [JOK
ObnEmbr Ten > ! https://m.edsoo.ru/1c209e37
BexTOopnl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmorexa TIOK
p PA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0000IICHHE, 7 1 bu6motexa [IOK
cUcTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MTOHSITUSI CTEPEOMETPHH:
TOYKa, MpsiMas, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuna
Poctp P BuGnorexa [IOK
1 M300paKeHUs Ha PUCYHKaX: 1
i https://m.edsoo.ru/aecc77cd
M300paKCHHUSI INIOCKOCTEH,
MapajuiebHBIX MPIMBIX (OTPE3KOB),
CEpeMHBI OTpe3Ka
[TonsTHs: mepecekarommecs
2 MIJIOCKOCTH, TIEPECEKAIOIIIMECS TPSIMast 1 bubmorexa [JOK
- 11ep P https://m.edso00.ru/2d8a9c99
1 TJIOCKOCTh
ITonsTHsA: MEepecekaromuecs
3 TJIOCKOCTH, TIEPECEKAIOIIHECS psMast 1 brbmorexa [TOK
> Hep P https://m.edsoo.ru/db685e73
Y TUTOCKOCTH
3HaKOMCTBO C MHOTOT paHHHKaMH,

4 n300pa’keHrne MHOT OTPaHHUKOB Ha 1 bubmuorexa [IOK
pUCYHKaX, Ha MPOEKIIMOHHbBIX https://m.edso00.ru/a63959ed
gepTeKax
HavansHbie cBenenus o kyoe u

) MUpaMHJIe, UX Pa3BEPTKU U MOJIEIH 1 bu6amorexa [IOK

PAMILIC, X paspep A https://m.edsoo.ru/b30dff38
CeueHus MHOTOTPaHHUKOB
bu6mmoreka [JOK
6 HauanpHbie cBeneHust 0 KyOe u 1
A Y https://m.edso0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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MIUPaMUAEC, UX Pa3BEPTKU U MOJECIIN.
CeueHus MHOT OTPAaHHUKOB

TToHATHE 00 aKCHOMATUYECKOM

7 OCTpOE cTepeoMe aKcHo bubmorera IOK
IIOCTPOEHHUH CT METPUU: AKCHOMBI
p p ™ https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHH U CJICICTBUS M3 HUX
ITousiTrie 00 aKCHOMAaTHYECKOM
8 IIOCTPOEHUN CTEPEOMETPHUH: aKCHOMBI bubmorexa TIOK
P P TP https://m.edso00.ru/239c8cb4
CTEpEOMETPHH U CJIEIICTBUS M3 HUX
ITonsarue 00 akCHOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPHUU: AKCHOMBI bubmnorexa ITOK
P P pu: https://m.edso0.ru/65¢6b106
CTEPEOMETPHH U CIICICTBUS U3 HUX
TTousitrie 00 aKCHOMAaTHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUM: aKCUOMBI bubmorexa HOK
P P i https://m.edso0.ru/258fc245
CTEPEOMETPHH U CJICIICTBUS M3 HUX
B3anMHOE pacrioaoKeHne IpsMbIX B
1 MIPOCTPaHCTBE: MepeceKaroIuecs, bubmmorexa [IOK
MapaJuIebHBIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsSIMbIE
[MapaniaensHOCTh MPSIMBIX H
TJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielibHble IpAMBIE B bubmorexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MaPaATUICITHHOCTh TPEX
TIPSIMBIX
[TapamieabHOCTh MPSAMBIX
13 IUIOCKOCTEN B MIPOCTPAHCTBE: bubmmorexa [IOK
[TapanneapbHOCTH NPSAMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bbubmmoteka LIOK
14 VYTI1Bl C COHAIIpaBIECHHBIMU a

https://m.edso00.ru/9f4071b9
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CTOPOHAMH

15 Yron Mexay npsiMbIMHU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron Mexay npsMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapanienbHOCTh MIIOCKOCTEH: bubmmorexa [IOK
napaJujieabHble JIOCKOCTH https://m.edso00.ru/2e18f255
18 CBolicTBa napajuieNbHbIX TOCKOCTEH bu6amorexa [IOK
P https://m.edso0.ru/e504d656
IIpocTeiilve npocTpaHCTBEHHBIE
19 (bUTyphI Ha TJIOCKOCTH: TETPad, bubmmorexa [IOK
P « TEEPEOAR, https://m.edso0.ru/4a28dc02
KyO, Iapasieenure;y
. bu6mmorexka IIOK
20 Hoctpoettite cederinit https://m.edsoo.ru/1d434d0f
. bubmotexa [JOK
21 I1
OCTPOCHIE CCACHIH https://m.edsoo.ru/ec26fe5d
KonTtponbHas pabora 1o reme
99 "[TpsiMble U MJIOCKOCTHU B bubmmoreka LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TIJIOCKOCTEH"
ITepne ocC ()
23 HH(E):K(I)TTP;II?};J?I;HGH TI/IIDKHI:;MHI:I: brbmioreia LTOK
- ICPHCHNTEY AP https://m.edsoo.ru/b19f6a5d
MpsIMbI€ B IPOCTPAHCTBE
24 IIpsimble mapanienbHble U bubmmorexa [IOK
MEePIEeHIUKYJISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [Ipsimble mapanienbHbIe U bubmmoreka LIOK
MEPIEHANKYJIPHBIE K IIJIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHauKyJIIpHOCTH bubmmoteka LIOK
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MIPSIMON M TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHaAuKyJISIpHOCTA bubmmoreka [IOK
MPSIMOM U IITIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubmotexa [JOK
NEPIEHIUKYJIIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npssmoit bubmmorexa [IOK
MEPIEHINKYJIIPHOHN TNIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka LIOK
MEePIEHIUKYISIPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[leprnienAMKyNISAp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOYKH J10 TIOCKOCTH, ]sthg;;T:;(;Eroug 3c477d3
PacCTOSHKE OT NPSAMOM 10 IIOCKOCTU T '
[lepnieHTUKYISAp ¥ HAKIOHHBIE:

32 paccTosTHUE OT TOYKH JI0 TIJIOCKOCTH, ﬁgfﬁ;f:g;?gges fofadd
paccTosHUE OT MPSMOH JIO TUIOCKOCTH — '
[leprienAuKyNIIp ¥ HAKIOHHBIE:

33 paccTostHUE OT TOYKH J10 MIJIOCKOCTH, ngj;gfee;{;ggg%? b8e3
paccTosiHUE OT MPSMOH JI0 TUIOCKOCTH o '
[leprnieHAMKYIAp ¥ HaKJIOHHBIE:

bu6 OK

34 paccTosiHuE OT TOYKH JI0 IJIOCKOCTH, htPtIsz'I/I;I;Tz;(;Iolru Idbee22be
PacCTOsIHHUE OT MPSIMOM JI0 TIOCKOCTH T '

35 VYrabl B IpOCTPAHCTBE: YTOJI MEKIY bubmotexa [JOK
PSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JIMHEUHBINA yToJ bubmuorexa LIOK
JBYTPAHHOTO yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByTrpaHHBII yroJi, IMHEUHBINA YO bubmmorexa [IOK
JBYT'PAaHHOT'O yrja https://m.edsoo.ru/c7c777ed

38 [TepneHANKYISIPHOCTD TIIIOCKOCTEH: bubmotexa [JOK
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MPU3HAK NEPIEHINKYISIPHOCTH JIBYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepnenAMKYISAPHOCTD MIIOCKOCTEMN:

bu6moreka [JOK

39 HPHSHAK HevaeHHHKyMp HOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHAMKYISAPHOCTD MIIIOCKOCTEMN:
40 MPU3HAK MEePIEHIUKYISIPHOCTH JBYX brbmorexa [TOK
% https://m.edsoo.ru/ba75dc57
MJIOCKOCTEN
41 Teopema o Tpéx mepreHIUKyJIsIpax bubmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX mepreHIuKyIsIpax bu6amorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx mepreHIUKyIsIpax bubmorexa [JOK
https://m.eds00.ru/9f246736
KonTtponsHas pabota mo reMmam
44 "IleprieHIUKYIAPHOCTD NPSIMBIX U bu6mmoreka LIOK
mockocter" u "Yriabl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMH U IJIOCKOCTAMU "
[TonsiTue MHOTOTpaHHUKA, OCHOBHBIE
3JIEeMEHTHl MHOT OTPAaHHUKA,
45 BBIITYKJIBIE U HCBBIII)'[yKJIHe Bubmorexa [OK
N https://m.edsoo.ru/2d24e873
MHOTOI'PaHHHKH; pa3BEPTKa
MHOTOIpaHHHKA
[Tpusma: N-yromnpHas npu3Ma; rpaHu U
46 OCHOBaHUS PU3MBL; IpsiMasi U bubmmorexa [IOK
HAaKJIOHHAsl IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAS TOBEPXHOCTD MPU3MBI
47 [Tapannenenunen, npsAMOYTOJbHBIN bubmotexa [JOK

mapajuICJICIuIICa U €ro CBOICTBA

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

[Inpamupaa: N-yroapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMMUJIBI;

48 OOKOBas ¥ MOJHAS TOBEPXHOCTh bubmioreia LIOK
. https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBL; TPABIIIBHAS U yCeUEHHAS
UpaMuIa
[IpaBusIbHBIE MHOTOT PAHHUKH:
MTOHSITHE TTPABUIILHOT O

49 MHOT'OI'PaHHUKA; TpaBUJIbHAS TPHU3Ma bubmmorexa [IOK
Y TIpaBUJIbHAS TUpaMU/ia; TPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojibHas MupaMua u
NpaBUIBHBINA TETPadaAp; KyO
[IpencraBnenue o NpaBUIbHBIX

50 MHOTOTpaHHUKAX: OKTa’Ip, butmmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKAdIp U HKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,

51 MPSMOM, TNIOCKOCTH. DJIEMEHTBI bubmioreka [IOK
CUMMETPHUH B TUPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, IpaBuiIbHbIX
MHOT'OI'paHHUKAX
Brrunciienue 35eMeHTOB

52 MHOT'OTPaHHUKOB: péOpa, TuaroHaiu, bu6amorexa [IOK

https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomanas 60KOBOM MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTH MPAMOI
53 MPU3MBI, TUIOIIAh OCHOBAHUH, bubmmorexa [IOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
MPSIMOU MTPU3MBI
54 [Tnomaas 60KOBOY MOBEPXHOCTH U bu6mmoreka [JOK
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ITIOBEPXHOCTH IIPABUIIBHON

MUPaMUJibl, TEOpEMa O TIIIOIIAN
OOKOBOI MMOBEPXHOCTH yCEUEHHOM

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

MTAPaMUIBI
55 KonTtponbsHas paborta o reme bubmmorexa [IOK
"MHororpaHHuKn" https://m.eds00.ru/a95f5c04
N bu6moreka [JOK
56 Honsrue 06 obreme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
S O0nEm mpamu et https://m.edso00.ru/235171b3
" bu6mnoreka [JOK
58 O0nEm mpamu et https://m.edsoo.ru/f47dfefd
N bubmotexa [JOK
o9 O0bEm mupamuLe! https://m.edso00.ru/79¢10312
" bubmotexa [JOK
60 O0nEM mHpam el https://m.edsoo.ru/2faadc3f
.. bu6moreka [JOK
61 Omém mpu3Mb: https://m.edso00.ru/79853608
. bubmotexa [JOK
62 OOBEM npH3Mb! https://m.edso0.ru/1e053890
" bu6mmoreka [JOK
63 06
DEM LPUSMBL https://m.edso00.ru/482d3f51
64 KontponbeHas pabora o reme bubmuorexa LIOK
"O6bEMBI MHOTOI'PAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, o6061IIEHNE
65 CHCTeMaTH3allus 3HAaHUH. bubmoteka [JOK

[TocTtpoenue ceuenuii B
MHOT'OI'PaHHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o6o0LIIeHNE
cucTeMaTHU3alys 3HaHUH.

66 BrrunciieHne paccTOsIHUN: MEXIY 1 bubmotexa [JOK
JBYMsI TOYKAMH, OT TOYKH 10 MPSAMO, https://m.edsoo.ru/f7792ba9
OT TOYKH J10 TFTIOCKOCTH, MEXITY
CKPEIIUBAIOIIUMUCS TTPIMBIMU
bu6mmoreka [JOK
67 Hrorosast KOHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/b9146bc0
IToBTOpeHue, o6o0LIIeHNE
CHUCTEMaTHU3aIus 3HAHUM.
Beruucnenue yriioB: Mexna
68 CKpGI_HI/IBa}OH_[fMI/IC}I Hp}IMI};MI/I, 1 bu6amorexa [IOK
. https://m.eds00.ru/56765e8b
MEXIY MPSAMOM U TUIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXY
TTIOCKOCTSIMH
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOIT'PAMME
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11 KVIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne ara uudpoBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue A bp
n/n Bcero u3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: meHTp, paanyc,
1 IUaMeTp; IUIOIAAb TIOBEPXHOCTHU 1 bubmorexa HOK
P P https://m.edso0.ru/0341bc2b
chepsl
B3aumuoe pacnosiokenue chepsl 1
bubmioreka [IOK
2 TUIOCKOCTH; KacaTeIbHasl IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomaas cheps
N3o6pakenue chepel, mapa Ha bubmmoreka [IOK
3 1
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unmHapryecKkast TOBEPXHOCTD,
o0pa3yrolye HUIUHIPUYECKON bubmotexa [JOK
4 . 1
MOBEPXHOCTH, OCh UJIMHIPUY ECKOU https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[unmuuap: ocHOBaHUA U OOKOBast
5 MOBEPXHOCTh, 00pa3yroas 1 och; 1 bubmmorexa [IOK
IUIOIIAab OOKOBOU U IOJIHON https://m.edso00.ru/18816216
MIOBEPXHOCTH
N300paxeHne MUIMHIPA Ha
IockocTh. Pa3BEépTka mumHIpa.
6 CeucHus mUIMHIPA (TTIOCKOCTHIO 1 bubmorexa TIOK
JHAp ’ https://m.edsoo.ru/016e25eb
napauieJIbHON WIN
MepIeHANKYJIIPHON OCH ITUITHH]IPA)
bubmuotexa [JOK
7 Konnueckas moBepxHOCTb, 1 momorexa I

https://m.edsoo.ru/c94ba09b
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o0pa3yrone KOHUYECKOU
MOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYECKOH MOBEPXHOCTU

Konyc: ocHOBaHME U BepIInHA,

8 oOpasyromas ¥ 0Ch; TJIOMAh bubmorexa [JOK
. . https://m.eds00.ru/897dd3b2
OOKOBOI U TOJTHOM MTOBEPXHOCTH
Yceu€HHBIM KOHYC: 00pa3yIomme u
9 BBICOTA; OCHOBaIzI/IH u gOKZBaH: brbmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H300paxkeHne KoHyca Ha
mwiockoctu. Pa3pépTka koHyca.

10 CeueHnus KoHyca (MJI0CKOCTHIO, bubmmoreka [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IUIOCKOCTBIO, TPOXOJIAIIEH Yepes
BEPIIMHY)

11 KomOunanus Ten BpamieHus u bubmotexa [JOK
MHOTOI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONUCaHHBIN OKOJIO

12 chepsr; cdepa, BMcaHHAS B bubmuorexa [JOK
MHOT'OTPaHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpalleHus

13 ITousatue 00 00béMe. OCHOBHBIC bubmioreka [IOK
CBOlcTBa 00BEMOB TEl https://m.edsoo.ru/26a03fh7

N bu6moreka [JOK
14 ObéM wumiHpa, KOHYCa https://m.edso0.ru/5513d87b
N bubmotexa [JOK
15 OOwém wapa i NIOWAAE Cheps: https://m.edsoo.ru/d189bde2
16 [TomoOHBIE TENa B IPOCTPAHCTRBE. bubmorexa [JOK

https://m.edsoo.ru/810cfleb
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CoOTHOIIEHUST MEXAY TUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX Tel

17 KonrtponsHas pabora mo remam bu6mmoreka LIOK
"Tena Bpamenus" u "O0bemsb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubmmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHHe U BBIYMTaHHUE BEKTOPOB butmmorexa [IOK
P https://m.eds00.ru/2347089
20 YMHOXEHHE BEKTOpa Ha YHUCIIO butamorexa [IOK
P https://m.edsoo.ru/dee379eb
Pa3znoxxenue BekTopa no Tpém
21 HEKOMILTaHAPHBIM 11:eI<T0 TEM bubmorexa [TOK
P paM. https://m.edsoo.ru/a28fd74e
IIpaBuno napautenenunena
Pemienue 3agay, CBI3aHHBIX C
22 MIPUMEHEHUEM TPABUIT ICUCTBUM C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopauHaTHO-BEKTOPHBIN METO
23 1| I/IPZH_IGHI/II/I FCOMC”]E WYECKUX ) butmmorexa [IOK
PEp P https://m.edsoo.ru/d3alfe30
3a1aq
IIpsimoyrosbHas cucrema
24 KOOpJUHAT B IIPOCTPAHCTBE. bubmuorexa LIOK
Koopnunatsl BexTopa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/lauyu B KOOpJAUHATAX
o5 VYros Mex1y BEKTOpamu. bubmmorexa [IOK
CxansipHoe NpOon3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beryucrienue yriioB Mexay bu6mmoreka LIOK

MNpsAMBIMHU U ITIJTOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrtponpHas pabota o reme

27 "BEeKTOpBI B KOOPJUHATHI B 1 bubmioreia LTOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
98 cucteMmaTu3anus 3HaHuil. OCHOBHBIE 1 bubmotexa [JOK
burypsl, haxkTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUN
[ToBTOpeHue, 0000IICHHE U
29 cucremMaTu3anus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpaxThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUN
[ToBTOpEHUE, 0000IICHHE 1
30 CHUCTEeMaTH3allus 3HaHWI. 3a1aun 1 bubmoteka IJOK
MJIAHUMETPUM U METOIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 0600IICHNE 1
cucTeMaTH3alys 3HaHuH. 3a1aun bu6mmoreka [JOK
31 1
IIJIAHUMETPUU U METOMBI UX https://m.edsoo.ru/4dffda97
peteHus
[ToBTOpEeHue, 0600IICHNE 1
39 cucteMaTu3aius 3HaHuH. OCHOBHBIC 1 bubmotexa [JOK
¢burypsl, akTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPHH
bu6mmoreka [JOK
33 Hrorosast KOHTpObHas padoTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHuUE, 000O0IICHHE 1 1 bubmoteka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIu3a, TEOMETPHS.
['eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomies C.b. u

1p., AxuronepHoe o0iectBo «M3aarensctBo «IIpocBerienner»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
Maremaruka: anredpa U Hadaja MaTeMaTUYECKOTO aHaIn3a, TEOMETPHSI.
['eomerpus, 10-11 kmaccel/ Atanacsia JI.C., byry3os B.®., Kagomies C.b. u

1p., AxuronepHoe o0iectBo «M3aarensctBo «IIpocBerienue»

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/

®I'BHY «DUIIN» https:/fipi.ru/

LIOP POIII https://resh.edu.ru/

LIOP Yuu.py https://uchi.ru/teachers/

LIOC Mos IlIkoma https://myschool.edu.ru/

LIOP sAKmnacc https://www.yaklass.ru/
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