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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO ypOBHS IS
ooyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIApTa CPeAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWW, TMPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAAUIUNA POCCHICKOTO OOpa3oBaHMS.
Peanm3arus mporpamMmbl 00€cIIeYMBAET OBJIAICHUE KITFOYEBBIMU KOMITETCHITHSIMH,
COCTaBIISIIONIUMH OCHOBY JUISI CaMOPa3BUTHsI M HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpEAMETHBIX U
IPEIMETHBIX PE3YJIbTAaTOB OOYYEHHS T€OMETPUU B HAIMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHpOBaHUA (DYHKIIMOHATILHON MaTeMaTHYEeCKOM
IPAaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX JUCUUIUIMH. Pa3BuTue y oOyvaromumxcs
MPaBUJIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOMCXOXKIECHHH T€OMETPHYECKUX
abcTpakuui, COOTHOLIEHUH PEATbHOTO U HICAIBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTH4eCKOW HAyKOW SBJIEHUW M IIPOLECCOB PEAIBHOTO MHUpPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHYECKOTr0 MOJAEIIUPOBAHUS B HAYYHOM
MO3HAHWU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYaluxcsi, a TaKKe KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX [JIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb M3yYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (OpMHpPYEMOE NpH H3YYEHUH OO0Yy4arolIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPUU U TOCTPOCHUH LIEMOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ pEUICHUS TeOMETPUYECKUX 3aJady, YMEHHE BBIABUraTh U OMNPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PELIEHUH 3a]a4 E€CTECTBEHHO-
HAY4YHOTI'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHrne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00acTiIX AEeATENbHOCTU 4YesoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUalbHOro ObITHA, (opMma
OTPAXXEHUSI OKPY’KAIOIIEr0 MHUpPA, YCIOBHE YCIIEIIHOIO IMO3HAHMS M aKTUBHOIO
npeoOpa3oBaHus JeHCTBUTENbHOCTH. OneprupoBaHUe MPOCTPAHCTBEHHBIMU



oOpazamu O00bEIUHSIET pa3Hble BUIbl Y4eOHOM U TPYAOBOM JESATEIBHOCTH,
SBJISICTCSI OAHUM W3 TMPOGECCHOHATBHO BaXXHBIX KA4yeCTB, MOATOMY aKTyalbHA
3amaya (opMuUpoOBaHHS y OOYyYarONUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESATEIHHOCTU 110 MHOTUM HaIPaBJICHUSIM.

Llens ocBoeHusi mporpamMmmbl yueOHOro kKypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarormuxcst  4epe3  obOecreueHHe  BO3MOXXHOCTH  NMPUOOpETEHUS U
WCNOJIb30BAaHUS CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICUCTBUH,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOIOLKEHHsT 00pa30BaHus
O CIEUUATLHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIb30BAHHUEM T'€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAuYEHA IS
0o0y4Jaronuxcsi CpeiHeN IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHUN
Ha YPOBHE OCHOBHOIO 00miero oopaszoBaHus. Takum oOpa3om, oOydarorniuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIIME€ MAaTeMaTHYECKUE YMEHUS, CBSI3aHHbBIC
co crneuuPukod reoMeTpud W HEOOXOIMMBIC Ji >KU3HU B COBPEMEHHOM
obmectBe. Kpome »TOr0, OHM MMEIOT BO3MOXHOCTh M3YyUUTh I'€OMETPHUI0 OoJjiee
rIyOOKO, €CiM B JlajJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX
3HaHUAX B MPO(ECCUOHAIBHOU JIESITEIHLHOCTH.

JlocTH)KE€HHE LEenu OCBOEHHSI MPOrpaMMbl OOECIIEUMBAETCA PEUICHUEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMU 3alauamMu OCBOEHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIASIOTCS:

« popMUpOBaHUE MPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYpPbI

Y OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e popMUpOBaHUE TIPEACTABICHHUS] O MHOTOTPAaHHUKAX U TelaX BpalIECHUs Kak
O BWOKHEWIIIMX MATEeMAaTHYECKUX MOJENSIX, MO3BOJISIIONIUX OMUCHIBATH U
M3y4yaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e hopMUpOBaHNE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJIEISAX U B PEAIbHOM
MHpE MHOTOTPAHHUKH U TEJIa BPAIllCHUS;

¢ OBJIAJICHUE METOJIaMU PEIICHUS 3aJlad Ha TMOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e popMUpOBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMU  TOHSATUSIMH O
MHOTOTPaHHHUKAaX W TelaX BPaICHUS U KX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHUE AJITOPUTMAaMU PEILICHHUS] OCHOBHBIX THUIIOB 3a/a4; (hOpMUpPOBaHUE
YMEHHUS TPOBOJIUTH HECJIOXKHBIE JIOKA3aTEIbHBIC PACCYXKICHUS B XOJE
pelieHusl CTePEOMETPUUYECKUX 3ajad M 3a7a4 ¢ [PaKTHYECKUM
COJICp)KaHUEM;



e Pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUECKHX CIOCOOHOCTEN O0yYaroluxcs,
MMO3HABATEIIbHON aKTUBHOCTH, UCCIICIOBATEILCKIX YMEHUHN, KPUTHIHOCTH
MBIILICHUS;

e popMupoBanue (yHKIIMOHATIBLHON TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUU:
YMEHHUE paclio3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB
1 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX CUTYAIUSIX W MIPU U3YUCHUU
IpYruX  y4eOHBIX  TPEIMETOB, TPOSBICHHUS  3aBHCHUMOCTCH U
3aKOHOMEPHOCTEH, POpMYIHPOBATh WX HA S3BIKE TEOMETPUHU U CO3/1aBaTh
r€OMETPUYECKUE MOJICTH, MPUMEHSITh OCBOEHHBIM T'€OMETpUUYECKUN
anmapar  JJid = peIIeHUs  NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH TIOJyUYCHHBIE PE3YIbTATHI.

OTnuYuTeNTsHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIFOUCHHE B KYPC
CTEPEOMETPUU B Hayalle €ro u3y4deHusi 3ajad, peniaeMbiXx Ha ypOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3YYEHHIO ITPEAMETA.

[Ipeanourenue oTaaéTcsl HATMSAIHO-KOHCTPYKTUBHOMY METOIy OOyUYeHHUs, TO
€CTh TEOPETUUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MPEAMETHO-
IPAKTUYECKON JesITeNIbHOCTU. Pa3BuTHE TPOCTPAaHCTBEHHBIX MPEJACTaBICHUN Y
YVYaIUXCSAd B Kypce€ CTEPEOMETPUU TPOBOIAUTCS 3a CUET pEIICHHUS 3aaad Ha
CO37JaHME  TPOCTPAHCTBEHHBIX 00pa3oB ®W  3a7ad Ha  ONEPUPOBAHUC
MPOCTPAHCTBEHHBIMH 00Opazamu. Co3maHue o0paza MPOBOJUTCS C OMOPON Ha
HATJIATHOCTh, @ OIIEpUpPOBAaHME OOpa3oM — B YCIOBHUSIX OTBJICUCHUS OT
HATJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJEPKaHMUS.

OcHoBHBIE cojiepxkaTenbHble JMHUKM Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus,
«BekTopsl U KOOpAMHATEI B IPOCTPAHCTBE». DOPMHUPOBAHNUE JTOTHICCKUX YMEHUN
pacmpenenseTrcss HE TOJBKO IO COJEpP)KAaTebHBIM JIMHHSAM, HO W TI0 TOJaM
00y4eHHs Ha YPOBHE CpeIHEro o0Iero oopasoBaHusl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOIIECE MPEAMETHBIM pe3ybTaTaM
OCBOCHHS pabouell MporpaMMbl, pacmpeaeNéHHbBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYPHUPOBAaHO TaKuM 0Opa3oM, dYTOOBI OBJAJACHHUEC T€OMETPUYCCKUMU
MOHSTUSMUA U HaBBIKAMHU OCYIIECTBIISUIOCH MOCIENOBATEIFHO U TIOCTYNATEIBHO, C
COOJTI0/IeHEeM TIPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOYAJIUCH B
OOIIyI0 CHUCTEMY TC€OMETPUYECKHUX TPEICTABICHUNA OOYJaroNIuXcs, PacIivpss U
yrayosisist e€, 00pa3ys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha usyuenne reomerpuun orBoauTtcs 2 yaca B Hejaento B 10 kiacce u 1 gac B
Henenro B 11 kmacce, Bcero 3a nBa roga ooyuenus - 102 yueOHbIX daca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb,
npocTpancTBO. [loHsATHE 00 aKCHOMaTHYeCKOM TIOCTPOCHHUHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUHU U CIICJICTBUS U3 HUX.

B3anmHoe pacnonioxkeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKaIOIIHNecs,
napajuiesibHble M CKpelIuBaroluecs mnpsmbie. [lapaienbHOCTh MPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajlieJbHbIE TMpSIMbIE B  IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTJBI C
COHAIPABJICHHBIMU CTOPOHAMM; YyroJd MEXKIy NpsSMBIMU B TPOCTPAHCTBE.
[TapannenbHOCTh  TJIOCKOCTEH: napajuiesibHble  IUIOCKOCTH; CBOMCTBa
napajieNibHbIX —TUiockoctel. [IpocTteifne mnpocTpaHCTBeHHBbIE (QUIYpBHl  Ha
IUIOCKOCTHU: T€Tpa’ap, KyO, mapajuiesienurie]; TOCTPOESHUE CEUCHHM.

[lepnieHAUKYISIPHOCTh OPSIMOM U TIJIOCKOCTH: MEPICHIUKYJISIPHBIC MPSMbIC B
MPOCTPAHCTBE, NpPsIMble TNapalieibHble W MEPHEHAUKYISIPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA MPSIMOM W TIUIOCKOCTH, TEOopemMa O MpSIMOH
NEPNEHIUKYJAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yrojdl JBYTPaHHOTO  yIJia.
[TeprieHaUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 0  IUIOCKOCTH, MpoeKiusi  (Gurypsl Ha  IUIOCKOCTb.
[leprieHAUKYISPHOCTh  IJIOCKOCTEW: MPU3HAK  MEPIEHANKYJISIPHOCTH  ABYX
mIockocter. TeopemMa o TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
pu3Ma; TpaHd U OCHOBAHUS IPHU3MBI;, IIpsAMas U HAKJIOHHAs MPU3MbI, OOKOBas U
MoJTHas MOBEPXHOCTh MIPU3MBI. [Tapannenenunesn, MPSIMOYTOJIbHBIN
napasuiesienunes; U ero cpoiictBa. [lupamupa: N-yrojibHasi mupaMujia, TpaHUd U
OCHOBAHHUE MUPAMUJIbI; OOKOBAs U TMOJIHASI TOBEPXHOCTH MTUPAMU/IbI; TPABUIIbHAS U
yCceu€HHas mnupamMuja. OJIEMEHThl TMpu3Mbl W nupamuabel. [IpaBunbHbIe
MHOTOTPaHHMKH: TOHATHE TMPABUIBHOTO MHOTOTpaHHUKA;, MpaBUJIbHAS MpU3Ma U
npaBWIbHas THpaMHJia;, TpaBUJIbHAS TPEYrojibHas NUpaMuia W TMPaBUIBHBIN
Terpa’ap; KkyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeKa’ip u ukocasap. CeueHus npu3Mbl U TUPaAMU/IbI.

CumMeTpust B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, TMPSIMOI,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B THUpaMUax, Mapajljieenumeax,
MPaBUJIbHBIX MHOTOIPaHHUKAX.



Bbluucienne 5J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHaiH, YrJibl.
[Inomans OOKOBOW IMOBEPXHOCTH M TMOJHOW IOBEPXHOCTH MPSMON NPHU3MBI,
IOIIab OCHOBAaHUH, TeopemMa O OOKOBOW TOBEPXHOCTH MPAMON MPU3MEI.
[Tnomaas OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHON MHUPAMUIBI,
TeopeMa O IUlomaau yceu€éHHoM mupamuabl. [lonsitue 06 00bEMe. OOBEM
UPaMU/Ibl, TPU3MBL.

[TonoOubie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOT0OHBIX TEJL.

11 KJIACC

TeJsia Bpalenust

Hunuaapryeckas MOBEPXHOCTB, oOpa3yrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBEpPXHOCTHU. [{MIMHIOp: OCHOBaHHS H
OOKOBasi TMOBEPXHOCTh, OOpa3ywlnas M OCh; IUIOHAAL OOKOBOM M TOJHOU
MTOBEPXHOCTH.

Konundeckasi moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yromas
U OCh; IUIOIIQJh OOKOBOM M TIOJHOM TOBEPXHOCTU. YCEUYEHHBIH KOHYC:
o0Opa3yrollye U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUaMeTp; IUJIONMIAJb MOBEPXHOCTH C(EPHI.
B3anmHoe pacnonioxxeHue chepbl U MIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
IJI0IA b CEephI.

N3o0OpakeHue Ten BpallleHus: Ha IIOCKOCTU. Pa3BEépTka MIIMHAPA U KOHYCA.

KomOunaiuu ten BpalieHuss 1 MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHUS.

[Toustue 06 00nEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Teil. TeopeMa 00 00bEME
MPSIMOYTOJILHOTO TMapajuiesienunena u cieactBus u3 He€. OOBEM UUIMHIpA,
koHyca. O0BEM Mapa u miomab chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHONICHUS MEXKIY IUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenust mwiMHApa (MapajjieIbHO W MEPHEHAUKYISIPHO OCH), CEUCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TIPOXOJAIEe 4Yepe3 BEpIIMHY), CEUCHUS
niapa.

BekTOpbl H KOOPANMHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B ipoctpancTBe. ClioKeHNEe U BEIYMTaHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIO0. Pa3nokeHrne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaM. IlpaBuio mapamnenenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHECHUEM TIPABUJI JACHUCTBUUA C BeKTOpamu. lIpsmoyronpHas cucrema



KoopauHat B npocrpaHcTBe. Koopamnatel Bekropa. IIpocreimme 3amaum B
KOOpJIMHATAX. YTOJd MeXAy BekTopamu. CKalsIpHOE NPOU3BEIAEHUE BEKTOPOB.
Boeluucienue yrioB MeXAy NPSMBIMU U INTOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIM
METO/1 IPY PEIICHUH F€OMETPUYECKHX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3ynbTaThl OCBOCHUS TMPOTPAMMbl YYEOHOTO TpeaMeTa
«MareMaTHKa» XapakTepU3YHOTCS:

I'paxkiaHckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TTO3UITUN 00YUAIOMErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJEHA POCCHUUCKOTO OO0IIecTBa, MPEACTABICHUEM O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
HOpoNEeAyp TpaxJaHCKOTO oO0miecTBa (BBIOOPHI, ONPOCHI W IIp.), yMEHUEM
B3aMMOJIEUCTBOBATh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSIMHA U HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaKTAHCKON UACHTUUYHOCTH, YBAKECHHUS K
IPOILUIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTH>KEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUICKON MaTeMaTUYeCKON IIKOJIBI,
K HCIOJIb30BAHUIO ATHUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JOCTIKEHUM HAYKH U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYUBOTO OYAyIEro.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYCCKUM OTHOIIEHWEM K MHpPY, BKJIIOYAs ICTCTHKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peLIEeHNH, pacCCyXICHUN;
BOCITPUUMYHMBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUJOB HCKYCCTBA.

duznveckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMCHATh MaTEMaTHUYECKHE 3HAHHS B
HMHTEpecax 30pOBOro U 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXa, peryispHas dusznueckas AKTUBHOCTb); (bu3ngecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
TESITEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYHOJIIOOHUS; MHTEPECOM K
paznuuyHbiM  cpepaMm  NPOPECCUOHAIBHOM  JEATEIBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOM M €€ MPUIIOKEHUSIMU, YMEHHEM COBEpILaTh OCO3HAHHBIN BHIOOD
Oyayuieit nmpodeccun U pearr3oBbIBATh COOCTBEHHbIE KU3HEHHbBIE TUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIIEHUN MTPAKTUIECKUX 3a7]a4 MaTEeMAaTHUECKOW HAITPABICHHOCTH.

JK0JIOrHYeCKOe BOCIINTaHHE:

c(hOPMHUPOBAHHOCTHIO AKOJOTUYCCKON KYJIBTYPhl, TOHHMMAHUEM BIIHSHUS
COIMAIBHO-PKOHOMHYECKHUX IPOIIECCOB HAa COCTOSHUE MPUPOJIHON M COIUATBLHOM
Cpenbl, OCO3HAaHHEM TJIOOAJIBHOTO XapaKTepa JKOJOTHMYECKHX  IPoOJeMm;
OpHCHTallUe Ha TPUMEHEHUE MaTEMAaTHYECKUX 3HAHWUW JUIA PEIICHHs 3a7ad B
0o0JlacT  OKpY)KaloIel Cpeabl, IJIAaHUPOBAHMS TIOCTYMIKOB U OIECHKH WX
BO3MOYKHBIX TIOCIICIICTBUN JISI OKPYKaIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMS

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH U  OOIIECTBEHHOHW MPaKTHKH, ITOHUMaHHEM
MaTeMaTH4YeCKOM HayKH KakK c]epbl 4YeIOBEUECKON eATeIbHOCTH, JITaloB €&
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3AIMH; OBJIAICHUEM S3bIKOM
MaTeMaTHUKH W MaTeMaTHYeCKOW KYyJbTypOod KaK CpEJICTBOM ITO3HAHHS MUPAa,
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO W HCCIEIOBATEILCKYIO IEATEIHLHOCTD
WHJIMBHUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUSI MPOrPaMMbl YYEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OelCMEUAMU.
1)  Vuueepcanvnvie  nozmasamenwvuwvie  Oevicmeus, — obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOULe20  Mupa,  NpUMeHeHue  JN0SUYECKUX,
ucciedo8amenbCKux onepayuil, YMeHuti pabomams ¢ uHgopmayueti).
ba3zoBble jornyeckue AecTBUS:
¢ BBISIBJISITh U XapPaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMaTHYCCKUX
00BEKTOB, TOHATHN, OTHOIICHWH MEXIy TMOHITHAMU; (DopMyIupoBaTh
OTpeNeeHUs] TMOHATUN, YyCTAHABIMBATH CYIIECTBEHHBIM  MPU3HAK
Kinaccuukanuu, OCHOBAaHWS JJIsi OOOOIIEHWS W CpPaBHEHHS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

¢ BOCIIPUHUMATh,  (OPMYJIMPOBATh W  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEILHBIC W OTPUIATCIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHUE;
YCIIOBHEIE;

eBBISIBJIATH ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3HU u

npoTUBOpeursi B (haKTaX, JAHHBIX, HAOIIOACHUSAX W YTBEPKICHHSIX;,



npepiaraTh ~ KpUTEpUH  JJI  BBISIBICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

eJICNIATh BBIBOJIBI C HWCIIONH30BAHHEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e IPOBO/IUTH CaMOCTOSITEIIEHO JI0KA3aTebCTBA MaTEeMaTHIECKUX
YTBEPXKICHUH (TMPSMBIC U OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOJNTH TMPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBCHHBIC
CYXKICHWSI U BBIBOJIBI;

¢ BEIOMpPATh CIOCOO pelIeHus Y4yeOHOW 3a1aud (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHS, BBIOMPATh HambOoee TMOAXOAAMUNA C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBaTebckue A1eCTBUS:

* ICTIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEILCKUM WHCTPYMEHT TO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUre, MNpodIeMy,
yCTaHaBIMBAaTH HWCKOMOE€ W  JaHHOEe, (OpPMHUpPOBATH  THIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UITUIO, MHCHHCE,

¢ IPOBOJINTH CAMOCTOSTEIHHO CINITAHUPOBAHHBIA SKCTICPUMEHT, NCCIICIOBAHNE
0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
npoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXJy OOBEKTaMH, SIBICHUSIMH,
npoleccamu;

e CAaMOCTOSITENBHO (HOPMYJIHPOBATH 0OOOIIEHUSI UM BBIBOJIBI IO pe3yjbTaTaM
IPOBENEHHOTO HAOJIOEHUS, UCCIEAOBaHUS, OIICHHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

 IPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE TIpOllecca, a TaKKe BBIJIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmeii:

* BBISIBJIATH ACUIIUTH MHGOPMAIINH, TAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIS pEUICHUS 3a]1auu;

e BBIOMpaTh HH()OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBATh W HWHTEPHPETUPOBATH WHOOPMAIMIO  Pa3IUYHBIX
BUJIOB U ()OPM TIPEJICTABICHUS;

e CTPYKTYpHUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pasIMYHBIX (GopMax,
WUTIOCTPUPOBATH IpaduyuecKy;

e OIICHUBATH HaJEKHOCTD uHbopmaruu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHnusepcanonvie KOMMYHUKAGMUGHble  Oelicmeus,  00ecnedusarom

Cd)OpMupOGClHHOCWlb COYUAIbHbIX HABbLIKOB 06yua}0u;ux0}z.

Oo0menue:



 BOCIIPHHUMATH U (DOPMYJIHPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBHSIMHU
U TenIMu OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHUs] B YCTHBIX W MHCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO XOIy
peIIeHus 3aa9i, KOMMEHTUPOBATH MMOTYYEHHBIN pe3yIbTaT;

B X0/I¢ OOCYXJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIAE€MOU TEMHI,
po0JIeMBbl, pelraeMoi 3a/1a4uu, BICKa3bIBaTh HJICH, HAIICIICHHBIC HA TIOMCK
pEIICHMS; COMOCTaBISATh CBOUM CYXICHHS C CYXIACHHSIMHU JPYTHX
YYaCTHUKOB JUaiora, OOHapy>KWBaTh Pa3IMdie W CXOJCTBO IO3HIIMHA; B
KOppeKTHOU popme hopMynrpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e IPE/ICTABIISATh PE3YJIbTATHI PEUICHUS 3a/1a4yd, SKCTICPUMEHTA, UCCIICIOBAHHUS,
NPOEKTa; CaMOCTOSITEILHO BHIOMpaTh (opMaT BBICTYIUICHHS C YYETOM
3aJ1a4y MPe3eHTAIlMU U OCOOEHHOCTEH ayUTOPHHU.

CorpyaHuvecTBo:

« IOHUMATh M HMCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHONH W WHIUBUTYATBHON
paboThl MpHU peuieHUU YYEOHBIX 3ajay; MPUHUMATh 1€ COBMECTHOU
NeSTEIbHOCTH, IUIAHUPOBATh  OpPraHU3alMI0 COBMECTHOM  paboThI,
pacmupenenaTb BHIbI paboT, JOToBapuBaThCsA, OOCYXKIaTh IMPOLIECC U
pe3yabTat paboThl; 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

e yJaCTBOBATh B I'PYIIOBBIX PopMax paboTsl (00CyxkaeHUS, 0OOMEH MHEHUA,
«MO3TOBbIE IITYPMBD» W HWHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTUMHU UI€HAMHU KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuugarom
G opmuposaHrue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCHIU.
Camoopranusamnus:

e COCTABJISITH IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHHUS C
y4€TOM UMEIOILIUXCSI pECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

eBJIaJICTh HABbIKAMHU TO3HABATENBHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMbIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJISI —Ipolecca M|
pe3ynbTaTra peleHus MaTeMaTHYeCKOM 3a/1a4Hu;

e IPEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPHU PEIICHUH 3a]1auH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBHE peE3yJbTaTa LEIU U YCIOBUSAM, OOBICHATH
IIPUYUHBl JTOCTHKCHUS WIM HENOCTWKEHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OILICHKY TPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHIATUSIMH: TOUKA, TPAMasi, TNIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPHU PEHICHUU
reOMETPUUYECKUX 33/1a4.

OmnepupoBaTh NOHATUSAMU: MAPAIEIBHOCTh U IEPIICHIUKYIIPHOCTD MPSMBIX
Y TTIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE PpACIONIOKEHHE TPAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHUSAMH: ABYTPAHHBIM YTOJ, TPaHU JBYTPAaHHOTO Yria,
peOpo JIBYrpaHHOTO yIJla; JUMHEMHBINA yroj ABYTPaHHOIO yrja; IpajycHas Mepa
JIBYTPAHHOTO yIJja.

OnepupoBaTh TOHITUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOI'OTPaHHUKA, TPABUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIC BHABI MHOTOTPAaHHUKOB (MMpamMuaa; NpuU3Ma,
MPSAMOYTOJIbHBIN Napajiyiesnenunesn, Kyo).

KnaccupummpoBate ~ MHOTOTpAaHHHKH,  BbIOMpass ~ OCHOBaHUSA IS
kjnaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TApaJJICIICTIUIIEbI).

OnepupoBaTh NOHATHIMU: CEKYIIas INIOCKOCTh, CEYE€HHE MHOTOTPAHHHUKOB.

OOBIACHATH NPUHLMIBI TOCTPOEHUSI CEUEHH I, UCTIOIb3YSI METO/I CIEAOB.

CtpouTh ceueHHUS MHOTOTPAaHHHUKOB METOJOM  CIIEJOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEk U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BHI
CBepxy, cOOKY, CHH3Y.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO 00pa3am Win
aNITOpUTMaM, TPUMEHSS W3BECTHBIE AHAIWTUYECKHE METOAbl MPH PpElICHUU
CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/1ad Ha BBIYMCIICHHWE PACCTOSHUN MEXIY IBYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU.

Pematp 3a7aun Ha HAXOXKJICHUE TEOMETPUICCKUX BEIMUUH 0 00pas3am Win
QITOpUTMAM, TPUMEHSSI HW3BECTHHIC AHAIUTUYECKHE METOABl TpPH PEIICHUU
CTaHIApPTHBIX MaTeMaTHYEeCKMX 3aJady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCA TPSIMBIMHA, MEXAYy MNPSIMOH M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Bbruncnare 00bEMBI U IIIOMAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOLICHUS MEXKIY
TUIOUIAIIMU TTOBEPXHOCTEN, 00BEMaMH MO0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OCbh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha 4YepTexax U
PHUCYHKaX.

[IpumensTh TeomeTpuyeckue (aKThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a]1a4, MPEeNOoaraonuX HECKOIBKO I1aroB PEelICHUs], €CIH yCIOBUS MPUMEHEHUS
3aJlaHbl B AIBHOU (opMe.

[IpumensTh  mpocTelne MNpPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTE HpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOJAE U
KU3HU, paCliO3HABATh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha TPAKTHUKE: aHATU3UPOBATHh PEAIbHBIC
CUTyallud WM NPHUMEHATb HU3YYEHHbIE MOHATHS B IPOLECCE IOHCKA pEIICHUs
MaTeMaTH4ecKu C(HOPMYJIUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyalldd Ha s3BIKE TEOMETPUHU, UCCIEA0BaTh IIOCTPOCHHBIE MOJCIH C
MCIIOJIb30BaHNEM T€OMETPUUYECKUX TTOHATUI U TeOpeM, anmapara aireOpsl; penarhb
MPAKTUYECKHE 3a/1a4H, CBI3aHHBIC C HAXOXKICHIUEM I€OMETPHUECKHUX BEIINYHH.

11 KJIACC

OnepupoBarh TOHITHAMU: I[WJIMHIPUYECKAas TMOBEPXHOCTh, 0OO0Opa3yroIIne
UUJIUHIPUYECKOW  TMOBEPXHOCTH;  IIWIMHAP,  KOHWYECKAass  IOBEPXHOCTb,
oOpa3yrolre KOHNYECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MoBEPXHOCTb.

Pacnio3naBaTh Tenma Bpamenus (UIHHAP, KOHYC, cdepa U 1map).

OOBIACHATH CIOCOOBI MOTYYEHUS TEN BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacnoyiokeHue cepbl U MI0CKOCTH.

OnepupoBaTh NOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBOM CIIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruucnare  0o0bEMBI M TUIOMIAAXM  TMOBEPXHOCTEW TEJI  BpaIllCHMUS,
r€OMETPUYECKUX TeJI C TPUMEHEHHEM (DOpMYII.

OnepupoBaTh TMOHSATHUSIMU: MHOTOIPAaHHUK, BIHMCAHHBIA B cdepy U
OTMMCaHHBIA OKOJO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK WU TEJO
BpaleHHUs.

BbIuucisTh COOTHOMICHHST MEXAY IIOMIAISIMUA TMOBEPXHOCTEH U 00BEMaMuU
IIOJOOHBIX TEI.



N3o00paxars u3ydyaemble QUIYpbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) INIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJl BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBBIBATH HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPE/CTaBICHHYIO Ha YEpTEXax U
pUCYHKaXx.

OneprpoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINOMHATE JEUCTBUSA CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBIICHITH, KAKUMH CBOMCTBAMHU OHU 00J1a/1alo0T.

[IprMeHATh TpaBUIIO MapAJIIEIEITUIIEAA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJISIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPaMM, CKaLIPHOE MPOU3BEACHUE, PACKIAJAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuyeckue (akTbl [UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAaralliuX HECKOJIBKO 1IAaroB PELICHUs], €CIIU YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiiimne reoMeTpUYECKHE 3aJaYd HAa MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha JOKAa3aTENbCTBO MATEMATHYECKMX OTHOIIEHUH U
HAaXO0XK/JI€HUE F€OMETPUUYECKHUX BEJIIMYMH 0 00pa3iiam WM alropuTMam, IpUMEHss
M3BECTHBIE METO/IbI IIPH PEIIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 331a4.

[IpumeHsaTs  mpoCTEHIIWE MPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTE NpHUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKWU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMydEHHBIE 3HAHUS HA MNPAKTHUKE: aHAIM3UPOBATH pEAJIbHbBIC
CUTyalluld W TPHUMEHATh HW3YYEHHBIC TMOHITHUS B IIPOLECCE NOUCKA PELICHHS
MaTE€MaTU4YeCKlu CPOPMYIUPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyalluUh Ha $3bIKE TE€OMETPHUH, HCCIEAOBATh ITOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKHX MTOHSATUH U TEOpeM, arlrapara ajreOphl; pemnarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeomMeTpuio 10 https://resh.edu.ru/
IT .
5 PSAMBIE U TUIOCKOCTH B MPOCTPAHCTBE ) 12 1 https://resh.edu.ru/
[TapamiensHOCTh MPSIMBIX U TNIOCKOCTEN
3 Hep HeHHHIfyMpHOCTB HpAMBIX 1 12 https://resh.edu.ru/
IJIOCKOCTEH
4 Vsl MeXy IPSIMBIMU U INIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHororpaHHuku 11 1 https://resh.edu.ru/
6 O0BbEMBI MHOTOTPaHHUKOB 1 https://resh.edu.ru/
7 [loBTOpEHME: CEUEHUS, PACCTOSHUS U YTIIbI 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE

HaumMeHoBaHuUe pa3iejioB H TeM uu(poBbIe

Ne n/m P Konrpoabubie | IIpakruueckue (mudpp )
NMPOrpamMMbI Bcero oOpa3oBaTeIbHBIE

padoThI padoThI
pecypchbl

Tena BpaieHus 24 https://resh.edu.ru/
OO0BEMBI TEN 10 https://resh.edu.ru/
BekTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 20 https://resh.edu.ru/
Hosropere, O606HI€HIfe, 14 1 https://resh.edu.ru/
cucreMarui3anus 3HaHUUu

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 3 0



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




HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE NTOHATUS CTEPEOMETPUU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o00pakeHus Ha PUCYHKAX:
M300paxeHusl MII0OCKOCTEH, MapajiebHbIX
IPSIMBIX (OTPE3KOB), CEPEHBI OTPE3Ka

https://resh.edu.ru/

IlonsTus: MepeCceKaromurecs 1mI10CKOCTH,
NnepeceKarommecsa npsamMas U rmjiI0CKOCTb

https://resh.edu.ru/

IlonsTus: MepeceKarommecs 1mI10CKOCTU,
NnepeceKarommecs npsamMas U nji0CKOCTb

https://resh.edu.ru/

3HAKOMCTBO C MHOTOTpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHCYHKaxX, Ha MPOEKIIMOHHBIX YepTexkax

Hauanpubie cBeienns o kyoe u nupamuse,
uX pa3BEPTKU U Mojenu. CedeHust
MHOTOTPAaHHUKOB

Hauanwsubie cBenenus o Kyoe u nmupamu/e,
uX pa3BEPTKU U Mojenu. CedeHus
MHOTOTPAaHHUKOB

[MTousTHE 00 aKCHOMATHUYECKOM
MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEJICTBUS U3 HUX



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

TToHsATHE 00 aKCHOMATUYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUHN: AKCHUOMBI https://resh.edu.ru/
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsaTue 06 akcMOMaTUYECKOM
9 IIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
10 IIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUHU U CJICJICTBHS U3 HUX
B3anmHoe pacronoxeHue npsMbIX B
11 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napajuleJbHbIE U CKPEIIMBAIOIINECS
psSIMBIE
[TapamiensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapaslieIbHbIE PSIMbIC B
NPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh TPSAMBIX U TIJIOCKOCTEH B
13 npoctpanctse: [lapamiensHoCcTh npsMoit 1
IJIOCKOCTH
14 VYTIuIBI ¢ COHANPABIEHHBIMU CTOPOHAMU
15 Yron mexay npssMbIMH B TPOCTPAHCTBE https://resh.edu.ru/
16 Yron Mexay nIpsIMbIMH B TIPOCTPAHCTBE
17 [TapannenbHOCTh MIIOCKOCTEM: https://resh.edu.ru/
napasuiesbHbIe MII0CKOCTH
18 CaoiicTBa napajyiebHbIX MIOCKOCTEN
19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI

HAa TUIOCKOCTH: TE€TPadp, KyoO,



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

napaJuieIIeHIIe/]

20 [TocTpoenue ceuenunit
21 [locTpoenue ceuennii
KonTponpHas padora o Teme "IIpsimbie
22 MJIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJI0CKOCTER"
[IepnieHIUKYIAPHOCTD NPAMOU U
23 IUIOCKOCTH: MEPIEHANKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE
24 [IpsimMble napasienbHble U
NEePIEeHIUKYIIPHBIE K IUIOCKOCTH
25 Ilpsanbie napaenbHELe i https://resh.edu.ru/
NEePIEeHIUKYIIPHBIE K IUIOCKOCTH
26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH
97 [Tpu3sHak neprneHuKyJIIpHOCTU IPSIMON U https://resh.edu.ru/
IJIOCKOCTH
28 TeopeMa 0 psAIMOM MEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
29 TeopeMa 0 IpsAAMON MEPIIEHIUKYIIAPHOU https://resh.edu.ru/
IJIOCKOCTH
30 TeopeMa 0 IpsAMON MEPIEHIUKYIIAPHOU
IJIOCKOCTH
[lepnenukynsip 1 HAKJIOHHBIE: PACCTOSIHUE
31 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 MIIOCKOCTH
39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIJIOCKOCTHU, PACCTOSAHUC OT



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

IIPSIMOM 10 IIJIOCKOCTH

33

[lepnienquKysip ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

HpHMOfI J0 IINIOCKOCTH

https://resh.edu.ru/

34

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

HpHMOfI J0 IINIOCKOCTH

35

VYIbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U TNIOCKOCTBIO

36

JIByrpaHHbIN yroJi, JTMHEHHBIA yro
JIBYIPaHHOI'O yIiia

37

JIByrpaHHBIN yroJl, JMHEUHBIA yroJl
JIBYTPAHHOI'O yIJla

38

[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYISIPHOCTH JBYX
IJIOCKOCTEMN

39

IleprieHAMKYASIPHOCTD IIIOCKOCTEM:
MPU3HAK [EPIICHINKYISIPHOCTH ABYX
IJIOCKOCTEN

https://resh.edu.ru/

40

[IepnieHAMKyYIAPHOCTD INTIOCKOCTEN:
IIPU3HAK EPIEHAUKYIISIPHOCTH JBYX
IIJIOCKOCTEMN

41

Teopema o TpEX neprneHuKyIIsIpax

42

Teopema o TpEX neprneHuKyIIsIpax

43

Teopema o TpEX neprneHuKyIsIpax

44

KonTponbHas pabora o Temam
"TlepneHAUKYISPHOCTD MPSIMBIX U

wiockocTeil" u "YTIibel Mexay NpsSMBIMH U



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

II0CKOCTAMHA"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa
MHOT'OI'PAaHHUKA

https://resh.edu.ru/

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IIPU3MBL; OOKOBas U IOJHAsI IOBEPXHOCTD
IIPU3MBI

47

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienuIe] U ero CBoicTaa

48

[Inpamuia: n-yrosapHas nMpaMuia, TpaHy U
OCHOBaHUE MUpPaMU/JIbl; OOKOBasl U MOJIHAS
[IOBEPXHOCTb ITUPAMUbL; IPABUIIbHAS U
ycedy€HHas mupamuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE
NPaBUIHBHOTO MHOTOTPaHHUKA; TIPABUIIbHAS
IpU3Ma U MpaBUIIbHAs MUPaMU/Ia;
IpaBUIbHAS TPEYroibHAs MHUpaMHIA U
MPAaBWIbHBIN TETpasp; KyO

50

IIpencraBnenue o mpaBUIIbHBIX
MHOTOT'PAaHHHUKAX: OKTadIP, TOJACKA AP U
MKOCa3p.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOM, IIJIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuiax,
napajuieenuneax, NpaBUiIbHbIX
MHOTOI'PAHHHUKAX



https://resh.edu.ru/

Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1 0 0
p€6pa, nuaroHau, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MIOBEPXHOCTH TPSMO IPU3MBI, TUIOIIA b 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSIMOH MPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TIPABHIILHOM HI:IpaMHz[LI, 1 0 0 hitos://resh.edu.ru/
TeopeMa O TUIOMIAAN OOKOBOW TOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 'I'<OHTp0JII>Ha$I pa6?Ta o TeMe 1 1 0
MHororpaHHuku
56 [Tonsarue 06 00bEMeE 1 0 0
57 O0BEM TUpamMu bl 1 0 0
58 O0BEM TUPaMHUTBI 1 0 0 https://resh.edu.ru/
59 O0BEM TUpamMu bl 1 0 0
60 O0BEM TUpaMUIBI 1 0 0
61 O06BEM npu3MbI 1 0 0
62 O06BEM npu3MbI 1 0 0
63 O0BEM TPU3MBI 1 0 0 https://resh.edu.ru/
64 KonTponbHas pa6"0Ta 1o Teme "O0bEMBI 1 1 0
MHOTOTPaHHUKOB
[ToBTOpeHue, 06001IeHIE CUCTEMATH3AIIUS
65 3HaHui. [locTpoeHue ceueHuit B 1 0 0 https://resh.edu.ru/
MHOTOTPaHHHKE
[ToBTOpeHme, 0000IICHNE CUCTeMAaTH3AIIUS
66 3HaHWI. Berauciienne paccTossHAN: MEXITY 1 0 0 https://resh.edu.ru/

ABYMSA TOYKaMH, OT TOYKH 0 HpHMOﬁ, oT



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

TOYKH 0 IIIOCKOCTHU, MCIKAY
CKPCIIUBAOIIMUMUCA IPAMBIMU

67 Hroroas koHTpoJbHASA paboTa

[ToBTOpenue, 0600IIeHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIICEHHE YTIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCS TPSIMBIMU, MEXTY
IPSMOH U TUIOCKOCTBIO, IBYTPaHHBIX

YIJI0OB, YTJIOB MCKAY IIJIOCKOCTAMU

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://resh.edu.ru/

11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: ueHTp, paguyc, AMaMeTp;
TUTOMIA/Ib TIOBEPXHOCTHU Chephl

B3aumnoe pacnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
chepe; iomanb chepsl

N3o0pakenue cdepsl, mapa Ha
wiockocTd. CedeHus mapa

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
IMMOBEPXHOCTHU, OCb III/IJII/IHIIpI/I‘-IeCKOI\/JI
MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
TJI01a]Th OOKOBOU U MOTHOU
MOBEPXHOCTHU

https://resh.edu.ru/

N300pakeHre UINHIpA Ha UIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

IMH/pa (TUI0OCKOCTBIO, MapaieIbHOM
WM NIEPIIEHIUKYJIIPHOW OCH LIWJIMHPA)

Konnueckas moBepxHOCTh, 00pa3yromnme
KOHHUYECKOU IMOBEPXHOCTHU, OCb
BCpIIMHA KOHHUYECKOH MMOBEPXHOCTHU



https://resh.edu.ru/

Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yromias U 0Ch; TIIOMIA/lb OOKOBOH U
IIOJTHOM NOBEPXHOCTH
Y ceu€HHbII KOHYC: 00pa3yrolue 1
9 BBICOTA; OCHOBAHMS K OOKOBas
IIOBEPXHOCTh
N306pakenue KoHyca Ha MJI0CKOCTH.
Pa3Béprka konyca. CeueHust KoHyca
10 (MI0CKOCTHIO, TapaIeTbHON https://resh.edu.ru/
OCHOBAHHIO, U IJIOCKOCTBIO, IPOXOSILEH
yepes3 BEPIINHY)
11 Kom6unanus ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
12 cdepsr; chepa, BIricaHHas B
MHOT'OTPaHHMK WUJIU B TEJIO BpallleHUs
13 [TonsTne 06 06b€Me. OCHOBHBIE
cBOiicTBa 00BEMOB TEN
14 O0béM UIMHIIpa, KOHYyCa
15 O06BEéM mapa ¥ iomaab chepsl https://resh.edu.ru/
[TonoGHbBIE TENa B IPOCTPaHCTBE.
16 CooTHo1IEHNs MEX Ty IUIOIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJ
17 KonrtponsHas padora no remam "Tena
BpameHus" u "O0bemsbl Ten"
18 BekTop Ha IIJIOCKOCTH U B IPOCTPAHCTBE https://resh.edu.ru/
19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB https://resh.edu.ru/
20 YMHOK€EHHE BEKTOpa Ha YHUCIIO https://resh.edu.ru/



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

21

PasnosxeHue BekTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaMm. [IpaBuio
napaJenenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

[IpsimoyrosbHas cuctema KOOpAUHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
[Ipocreitmme 3axa4n B KOOpAUHATAX

https://resh.edu.ru/

24

VYron mexay BekTopamu. CKaiasipHoe
MIPOU3BEICHNE BEKTOPOB

25

Brluucnenue yrioB Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
peLIEHNN TEOMETPUYECKUX 3a1a4

https://resh.edu.ru/

27

KonTpomnpHas padora o Teme "BekTopsl
Y KOOpJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, o6obIIEHNE 1
cucremarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBbI Kypca
IUTAHUMETPHUH

https://resh.edu.ru/

29

[ToBTOpenue, o6odIIeHNE 1
cucremarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBbI Kypca
IUTAHUMETPHUH

https://resh.edu.ru/

30

[ToBTOpenue, 06001IeHIE U
cUcTeMaTH3alus 3HaHUH. 3a1auu
IIAaHUMETPHUU U METOJBI UX PCIICHUA

https://resh.edu.ru/



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

[ToBTOpeHnue, 0600IICHNE U

31 cucTeMaTu3alus 3HaHul. 3agaumn 2 https://resh.edu.ru/
TUTAHUMETPHH U METOJIbI UX PEUICHHUS
[ToBTOpeHnue, 0600IICHNE 1

32 cucremaTusanus 3HaHui. OCHOBHbBIE 5 https://resh.edu.ru/
burypsl, GpakThl, TEOPEMBI Kypca
CTEpEeOMETPUU

33 Wroroas koHTpoJbHASA paboTa 1

34 [ToBTOpenue, obo0IICHNE U 3
CUCTeMAaTH3aIHs 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

* MaremaTuka: anreOpa 1 Hauajaa MaTeMaTHUYECKOTO aHalIn3a, TeOMETPHSI.
I'eomertpus, 10-11 xknaccel/ Atanacss JI.C., byty3os B.®., Kagommner C.b. u

npyrue, AkinonepHoe obmiectBo «M3narenscTtBo «IIpocBerieHue»

METO/IUYECKHUE MATEPUAJIBI AJI51 YUUTEJIA
MaremMatuka: anredpa v Hayajia MaTeMaTHYECKOTO aHallu3a, TeOMETPHUSI.
I'eometpus, 10-11 knaccel/ Aranacsu JI.C., byty3oB B.®., Kagomues C.b. u

Apyruc, AKI_[I/IOHepHOG 06IHGCTBO ((I/ISIIaTeJIBCTBO «HpOCBGH_IGHI/IG»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccutiickas snextponnas mkosa https://resh.edu.ru/
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