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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS Jist
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHJapTa CpeaHEro oo1ero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEIBABIIEMBIX K
MaTeMaTH4ecKoMy OOpa30oBaHUIO, M TPAJAMUIMN POCCUMCKOTO 00pa3oBaHMUS.
Peanmzarnust mporpamMmbl 00ecrieunBaeT OBJIAICHUE KITFOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JUII CaMOPAa3BHUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOMICKYJIBTYpHOTO, JWYHOCTHOTO M TIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYaIOUTUXCS.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPUU Ha YpPOBHE CpEIHEro o0OIlero
oOpa3oBaHus OOYCJIOBJICHA TPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHS] T'€OMETPUU B HAIPaBICHUU JIMYHOCTHOTO
pa3BUTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYEHHS IPYTrUX Y4eOHBIX JTUCHUIUIMH. Pa3BuTHe y 00ydaromuxcs
NPAaBWIbHBIX TPEACTABICHUNH O CYIIHOCTH W TMPOUCXOXKICHUU TE€OMETPUUECKHUX
a0CTpaKkIMii, COOTHOIICHUH PEAJTbHOIO0 W HJAEATBHOTO, XapaKTepe OTpaXEeHUs
MaTEMaTUYECKOM HAayKOW SBJICHHM M TPOIECCOB pPEaTbHOTO MHpa, MECTe
T€OMETPUU B CUCTEME HAYK U POJIM MAaTEeMaTHUYECKOr0 MOJIECIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUdaliuxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX [IJIsi aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcs: OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak oOecleuyrBacT BO3MOXKHOCTb H3YyUYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HAIMIPaBIEHHOCTH, TaK M TYMaHUTApHOM.

Jlorndeckoe MbIieHUue, (HOopMUpPyEeMOe MPU HU3YYCHUU OOYyJarouuMUCs
MOHATUIHHBIX OCHOB T€OMETPHH U MOCTPOCHUH LETIOYKU JTJOTUYECKUX YTBEPKICHUN
B XOJIE PpCIICHUS TEOMETPUYECKUX 3ajad, YMEHHE BBIIBUTATh U OINPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesATeNbHOCTH dYenoBeka. OpHeHTalus YeloBeKa BO BPEMEHU W
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXCHUS OKPY’KAIOMIET0 MHpA, YCIOBHUE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBanusi  JedcTBUTENbHOCTH.  OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beAUHSIECT pa3Hble BHUJbI YU4€OHOU U TPYAOBOIl AESATEILHOCTH,



ABJIAETCS OAHUM M3 MPOPECCUOHAIBHO Ba)XHBIX KAyeCTB, MOITOMY akKTyalbHa
3ajadya (HOPMUPOBAHUS Yy OOYYAIOMIUXCS NPOCTPAHCTBEHHOTO MBIIUICHUS KakK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHU -— CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJATOTOBKE K MPAaKTUYECKON JEATEIBHOCTH 10 MHOTUM HAIPABICHUSM.

Llens ocBoeHus mnporpaMmbl yuyeOHOro kKypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpazoBareIbHOe U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOydarommxcs  4yepe3  oOecriedueHHe  BO3MOXKHOCTH  MpUOOpeTeHuss U
WCTIOJIb30BAHUSA  CUCTEMATUYECKUX TEOMETPUYECKMX 3HAHUW W JICMCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
[0 CIIEUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAHBIM UCIIOJIb30BaHUEM I'€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuYEHA IS
00y4Jaromuxcs CPeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha ypOBHE OCHOBHOro oOiero odpa3zoBanus. Takum oOpa3zom, oOyuarouiuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIIME€ MAaTEMaTHYECKHUE YMEHUS, CBSI3aHHbBIC
CO chneuupuKod TEeOMEeTpUHM M HEOOXOJIUMbIE Ui JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJiee
riyOOKO, €CiM B JalIbHEWIIEM BO3HUKHET HEO0OXOAMMOCTb B T€OMETPUYECKHUX
3HAHMSIX B MPOPECCUOHATILHOMN ACSATEIBHOCTH.

JlocTkeHue 1eNH OCBOEHHUS MPOrpaMMbl OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpruopuTeTHRIMHU 3aa4aMu OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHEe B 10—11 kitaccax sBIsItOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHHe TpENCTABICHUS O MHOTOIPAHHMKAX W TelaxX BpallleHUS
KaK 0 BOKHEHMIIIMX MAaTEeMAaTHUYECKUX MOJIEIIAX, TO3BOJISIOMIUX OMUCHIBATH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUS paclo3HaBaTh Ha YepTekKax, MOJACIAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U Tella BpaIleHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3a7a4 Ha MOCTPOEHUS Ha M300paKeHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTPaHHUKAX U TeJlaX BPAIICHUs] © UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHWEC  QITOPUTMAMH  DPEIICHWs]  OCHOBHBIX  THIIOB  3aJad;
dbopMupoBaHHME yMEHHUS  TPOBOJUTH  HECIOXKHBIE  JIOKA3aTEIbHBIC
pacCyKIeHusi B XOJE PEUICHUS CTEPEOMETPUYECKUX 3a7ady W 3a7ad ¢
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCIUICKTyaJIbHBIX W  TBOPYECKUX crocoOHoCTEM
oOydJarommxcs, TO3HABAaTEIbHOW  AKTUBHOCTH,  HCCIICIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue G yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pACIO3HABATH MPOSIBICHHUS  T'E€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX IKU3HEHHBIX
CUTyallusiX W TMPU U3YUYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
T€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJIENIA, TPUMEHSATh OCBOCHHBII
F€OMETPUUECKUN anmapaT g PEUICHUS NPaKTUKO-OPUEHTHUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJIYYEHHBIE PE3YJIbTATHI.

OTAM4UTENTHLHONM OCOOCHHOCTBIO TIPOTpPaMMBbl SIBJISIETCS BKJIIOUEHHE B KYypC
CTEpEOMETPUM B HadaJle €ro M3y4YeHHs 3ajJad, pelIaeMbIX Ha  YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONpeIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTHBHOMY METONY 00y4YeHUs, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JeITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYallluXxcsi B Kypce€ CTEpPEOMETPUU MPOBOJMUTCS 3a CYET pPEUIeHUs] 3aaad Ha
Co3JaHue  MPOCTPAaHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTpPaHCTBEHHBIMU oOpazamu. CoznaHue obpa3a MPOBOJIUTCA C OMNOPOM Ha
HATJITHOCTh, @ OIEpUpPOBaHME O0Opa3soM — B YCIOBUAX OTBIIEYEHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEP KaHUSI.

OcHoBHBIE conepxkaTenbHble TUHUU Kypca «I'eometpun» B 10-11 kmnaccax:
«MHororpanHukn», «IIpssMbIe U TIJIOCKOCTH B IIPOCTPAHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE». DOpMUPOBAHHUE JTOTUYECKUX YMEHUM
pacrpenensiercs HE TOJbKO IO COAEPKATENbHBIM JIMHUSAM, HO W 1O Trojam
o0ydeHHUs Ha YPOBHE CpEHEro 00Iero oopa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIONIEE MPEAMETHBIM pe3ybTaTaM
OCBOCHHS paboyell mporpaMMbl, paclpeaeNEéHHbBIM 1O TojaM o0y4YeHwus,
CTPYKTYPHPOBAaHO TakKuM 00pa3oM, YTOObI OBJIAJICHUE TE€OMETPHUYECCKUMU
MOHSATHUSMHU U HABBIKAMU OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIINITA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX MPEACTABICHUN OOYYAIOMIMXCS, PACIIUPSS U
yrayOmsis e€, 00pa3ys MPOYHbIE MHOKECTBCHHBIC CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoauTcs 2 4aca B Hegento B 10 knacce u 1 gac B
Hezeno B 11 kmacce, Bcero 3a iBa rona ooydenus - 102 yueOHbIX yaca.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue nOpsMBIX B IIPOCTPAHCTBE: IIEpECeKarolumecs,
napajulelbHble WM CKpeIIMBaroluecs npsMble. llapamienbHOCTh IIPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IApAJUICNIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IIPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH; Yrojdl MEXAy IMpsAMBIMU B [POCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEW: IapajylejibHble  IUIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBbIE (QUTYpPHl  Ha
IUIOCKOCTH: TETPAdJIp, KyO, Mapaiesenune]; IOCTPOCHUE CEUCHU.

[leprieHAUKYISIPHOCTD NMPAMOM U IUIOCKOCTHU: NEPIEHIAUKYIISAPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IIPSMbBIE MapajuIesIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK MEPIECHAUKYISIPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  JBYTPaHHBIA  yroj, JIMHEHHBIM YroJ  JIBYTPaHHOIO  yIJa.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT HOpsMOH  J0  IJIOCKOCTH, MpoeKuus  ¢Gurypsl  Ha IIJIOCKOCTB.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK IEPHEHIUKYJAPHOCTH  JBYX
mIockocTen. Teopema o TpEX NMepNeHAUKYJIISpax.

MHororpaHHuKu

IlonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOI'OIPaHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. Ilupamupa: N-yroiapHas nupamuja, I'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAsA MIOBEPXHOCTh MUPaMU/IbI; IPaBUIIbHAS U
yCeu€HHasi NHMpaMHuja. OJEMEHThl TMpu3Mbl W  nOUpaMuibl. I[IpaBuibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHMKA; MPaBUJIbHASA NPHU3MA U
IIPAaBUJIbHAS IHMpPAaMUJA; NpPaBUIIbHAs TPEYroyibHas NHPaMUAA W IPABWIBHBIN
TeTpa’ap; KyO0. IlpeacraBmeHue O MNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nojeKka’ip U ukocasap. CeueHus: NpuU3Mbl U IUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CHUMMETPHUM B IHpPaMHMAAX, NapajuleJeNuNneaax,
IIPAaBUJIBHBIX MHOTOI'PAHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHan H, YrJbl.
[Inomaas OOKOBOM MMOBEPXHOCTM W TMOJHOM MOBEPXHOCTH HPSIMOM TPHU3MBI,
IUIOLAJAb OCHOBAaHUM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomaas OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMUIBL,
TeopemMa O TIuiomaau yceuéHHo nupamuabl. [lonstue o0 o0béme. OOBEM
UpamMubl, IPU3MBI.

[TogoOuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEJl.

11 KJIACC

TeJsia BpaleHust

Hunusaapudeckast MIOBEPXHOCT, obOpazyroriue HAJTUHIPUIECKON
MOBEPXHOCTH, OCh IUJIUHIPUYECKONW TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3ylolias M OCh, IUIONIaJAh OOKOBOM M TIOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yromias
U OCh;, IUIONAAh OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChepHI.
Bzaumnuoe pacrnonoxeHue cQepbl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
II0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha TIOCKOCTU. Pa3BépTka MIIMHIpa U KOHYcCA.

KoMOuHanuu Ten BpallleHuss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
OMMCAaHHBIA OKOJO cdephl; cdepa, BOHCAaHHAST B MHOTOTPAHHUK, WM TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO TMapajuienenuneqa u cieacteus u3 He€. OO0BbEM UMIUHIpA,
konyca. O0béM 1mIapa u miomanb cepel.

[TogoOnple Tena B mpoctpaHcTBE. COOTHOMICHHS MEXKIY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TElL.

Ceuennsi uunuHapa (mapauieTbHO W TMEPHEHAUKYISIPHO OCH), CEUECHUS
KOHyca (mapajijieJIbHO€ OCHOBAHUIO M MPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUEHUs
miapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miaockocTy U B pocTpaHcTBe. CI0KEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PaszoxkeHne BEeKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHEHHUEM TPaBUJI ACUCTBUUA C BeKTOopamu. I[IpsmoyronbpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimmue 3amaum B
KOOpJMHATax. Yron Mexay BekTopamu. CKalgpHOE NPOU3BEACHUE BEKTOPOB.
Bbrunciienne yrioB Mexay MNpsIMbIMU U IUIOCKOCTSIMU. KoOpaMHATHO-BEKTOPHBII
METOJI IIPU PEIIEHUH F€OMETPUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MPOrPaMMBbI  Yy4eOHOTO MpeaMeTa
«MaremaTtukay XapakTepU3yrTCs:

I'pa:knanckoe BociuTaHuUeE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOr0 WiI€Ha POCCHUUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHWPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMPOCH M TIp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIHHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C HX
GyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKONW MaTEMAaTUKH, ICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMATUKOB U POCCUICKONM MaTEMaTUUYECKOU IITKOJIBI,
K HCIOJb30BAaHUIO ITUX JIOCTIKCHHMM B JPYrUX HaykaX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKEHHUN HAYKU U JEATEIHHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOT'O BKJIaJ[a B TIOCTPOCHHUE YCTOWUUBOTO OYIyIIETo.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHHMEM K MHPY, BKJIIOYash ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCTIEKTaM pa3IMYHbIX BU0B HCKYCCTBA.

Du3nYecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MaTEMaTUYCCKUE 3HAHUSA B
HWHTEpecax 3J0poBOro u 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATUH U

OT/bIXA, perysipHas buznueckas aKTUBHOCTB); (buznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0340POBUTEIIBHOMN
NEATENBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHaNbHOW  JIEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHUSIMU, YMEHHEM COBEpIATh OCO3HAHHBIM BHIOOP
Oynyuieit npodeccun U peain30BbIBATH COOCTBEHHBIE )KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa TIPOTSKEHUU BCEHW JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUU PAKTUICCKUX 3a1a9 MaTEeMAaTHYECKON HAIIPaBICHHOCTH.

JKOoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO AIKOJOTHYCCKON KYJIBTYphl, MOHMMAHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHE MPHPOJIHONW M COIHATIBHON
Cpenbl, OCO3HAaHWEM TIJIO0AJTBHOTO  XapakTepa OSKOJOTHYSCKUX  MPoOJIeM;
OpUEHTaIMeld Ha TPHUMCHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHs 3a1ad B
00JIaCTH  OKpY)KAIOMICH Cpeabl, IUJIAHUPOBAHHWS TOCTYIKOB W OICHKH UX
BO3MOXKHBIX TIOCIICJICTBUI JUISI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAaykKH W  OOIICCTBEHHOW  MPaKTUKH, IOHUMaHUEM
MaTEMaTUYCCKOM HAyKd Kak cQepbl YeTOBCYCCKOW JCATCIBHOCTH, JTAloB ¢
pPa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIW3AIMH, OBJIAJICHUEM SI3BIKOM
MaTEMaTUKA M MaTEeMaTHYECKOW KyJIbTYpOH KaK CpPEJCTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID M HCCIICIOBATCIBCKYIO JCATCIBHOCTD
WHIAWBUAYAJIBHO M B TPYIIIIC.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU 0eUCT BUAMU.

1)  Vuueepcanomvie  nosnasamenvmvle — Oelicmeus, — obecnevusarom
Gopmuposanue 6a308blx KOSHUMUBHBIX NPOYeccos obyyarwuxcsa (oceoenue
Memo0o08  NO3HAHUSA  OKpYJcarowe2o  Mupa;  NpUMEHeHue  JI02UYEeCKUX,
uccne008amenbCKux onepayutl, yMeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jioru4ecKkue 1ecTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC NTPU3HAKA MAaTeMaTUYECKHUX
O00BEKTOB, TOHSATUH, OTHOUICHUH MEXKAY MOHATUAMH; (HOPMYITUPOBATH
ONpeNesicHUs]  TOHSTUH;  yCTaHABJIMBAaTh CYIIECTBEHHbIM  MPU3HAK
KJIaccu(UKaIMi, OCHOBAHUS JJII OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOTO aHAIN3a;

e BOCHpPUHUMATH, (OPMYyIUpOBaTH W  MPEOOpPA3OBBIBATH  CYKICHUS:
yTBEPAUTEIbHBIE M OTPULATEIbHbIEC, €IUHUYHBIE, YACTHbIE W OOIIHUE;
YCIIOBHBIE;

e BBISIBISATH  MAaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
MPOTUBOpEUMsl B (PaKTax, JAAHHBIX, HAOIIOJEHUAX U YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUU I BBISIBJICHUST ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3AKIIOYEHHUI M0 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKII€HUS U BBIBOJBL;

e BBIOMpATH crMoOcoO pemieHust ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BbIOMpAaTh HauWOoyiee MOAXONAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBareibcKue AeiicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE TMPOTHUBOpPEUYHE, MpoOIemMy,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (QOpMUpOBaTh  THUIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3UIMIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSATEIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTH4eCKOro
0o0BbEeKTa, SBJIEHUSA, IMPOLECCa, BBIABICHUIO 3aBUCHUMOCTEN MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 00OOIIEHUS U BBIBOJBI MO PE3yIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, HCCIEAOBaHUS, OLEHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOKHOE pa3BUTHE IIpOllECcCa, a TaKXKe BbIIBUTaTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmaunmeii:

e BBIIBJIATH ACPUIUTHI HH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETa
Ha BOMPOC U JJI pEUICHUS 3a]1auy;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHUKOB  PA3NUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MH(POpPMAIUIO, IPEACTABIATh €€ B pa3IUYHbIX (HopMax,
WITIOCTPUPOBATH TPAPUUECKU;

e OLICHUBATH HaAEXHOCTh uHpOpMaIuu 1o CaMOCTOSITEJILHO
c(OpMyITUPOBAHHBIM KPUTEPHUSIM.

2)  YHuueepcanvhvlie KOMMYHUKamueHvle  Oelicmeus,  o0becneyusarom

copmMUpo8aHHoCms COYUANbHBIX HABLIKOE 00YYAIOUJUXCA.

Oo0menne:



BOCIPUHMMATh W (POPMYyJIHpPOBaTH CYXACHUS B COOTBETCTBHUH C
YCIOBUSMH U LETSIMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly pEeLIEHHUs 3a/1a4i, KOMMEHTUPOBATH MMOJYyUYECHHBIA PE3yJIbTaT;

B X0J1e 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAeMOIl TEMBI,
npo0OsieMbl, peraeMoi 3ajaun, BbICKa3bIBaTh MU, HAI[CJICHHbIE Ha TIOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKIECHHS C CYXACHUSMH JPYrux
YYaCTHUKOB JMAJIOra, OOHApYKUBaTh pa3fiMyve U CXOACTBO MO3ULMUH; B
KOppEKTHOU (hopme popMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e TMPEACTABISITH  PE3yJbTaThl  PEIIEHUS  3aJauyd,  DKCICPUMEHTA,
UCCIEJIOBAHUsA,  MPOEKTa,  CaMOCTOATEIBHO  BbIOMpaTh  (dopmar
BBICTYIUJICHUS C YU4ETOM 3a/1a4 MPE3EHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TMOHMMATh W  MCIHOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOMU u

3)

WHAUBUAYaTLHON paOOThI MPU PEIICHUH YICOHBIX 3a]1a4; IPUHUMATh 1ETh
COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYNIOBHIX opMax paboTel (00CykaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBHIMOJIHATH CBOI YacTh pabOTHI H
KOODJMHUPOBATh CBOM JIEHCTBUS C JPYTMMH WICHAMH KOMaHJIBI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTECPHUSIM,
chOopMyITUPOBaHHBIM yYaCTHHKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 pPeIIeHuUs
C y4éTOM HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABAaTEIbHOW pediieKcMH Kak OCO3HAaHHS
COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIAJETh CIIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJS mpolecca U
pe3ysbTaTa pelieHus MaTeMaTUYEeCKOM 3a/1auH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEUICHUH
3aJlaud, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAUICHHBIX OIMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHUSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JESATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KUIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMast, MIOCKOCTb.

[IpuMeHSTh aKCHUOMBI CTEPEOMETPUM W CIEJACTBHUS W3 HUX MPHU PEIICHUU
T€OMETPUUECKHUX 3a]1ay.

OrnepupoBaTh MOHITUSMHU: MAPATUICIIBHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBats B3aMMHOE pacmloiOKEHUE TPSMBIX U TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSATHSAMU: JABYTPAHHBIA YToJ, TpaHU JIBYI'PAHHOTO YrJa,
pedpo BYIpaHHOTO YIJIA; JIMHEHHBIH YroJl JIBYIPaHHOTO YIJIa, TpajycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHITHUSAMHU: MHOTOTPAHHUK, BBIMYKIBIM U HEBBITYKIBINA
MHOTOTPaHHUK, 3JIEMEHThl MHOT'OTPaHHUKA, TPaBUIHHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbl MHOTOTPaHHUKOB (NUpaMuaa; Mpu3Ma,
IpSIMOYTOJILHBIN Mapasuienenumne, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIst
KkIaccuukanuy  (BBIMYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUIbHBIC
MHOTOTPaHHUKH; TPSIMbIEC U HAKIIOHHBIEC IPU3MBI, TAPAIIICICTHIIC I ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOI'PAHHUKOB.

OODBICHATH TPUHIIUITHI TOCTPOCHHS CEUSHUI, UCTIONB3YSI METO/I CIIE/IOB.

Ctpoutrh ce4yeHUS] MHOTOTPAHHHUKOB METOAOM  CJIE/IOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBepxy, cOOKy, CHU3Y.

PemaTte 3amaun Ha HAXOXKJACHHE TEOMETPUUYECKUX BEJIMYHH 10 00pa3liaM WIH
aNropuT™MaM, NPUMEHSAS HW3BECTHbIE AHAJIUTHYECKHE METOAbl MpPH pPEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TMpSMOH, OT TOYKH [0 IUIOCKOCTH, MEXAY
CKPEILIMBAIOUIUMHUCS MPSMbBIMH.

Pemiats 3amaun Ha HAXOXKJAECHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aNropuT™MaM, NPUMEHSS M3BECTHbIC AHAJUTUYECKHE METOJbl MpPU PEIICHUN
CTAaHJApPTHBIX MAaTEMAaTHMYECKUX 3ajlad Ha  BBIYUCICHUE YIJIOB  MEXIY
CKpPCILMBAIOUIMMHUCS  MOPSIMBIMU, MEXAY MOpsIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMujia) ¢ T[pUMEHEHUuEeM (QOpMYJ; BBIYUCISATH COOTHOIICHUS MEXIY
TJIOIIA/ISIMU TTIOBEPXHOCTEM, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSMHU: CHUMMETpPUS B NPOCTPAHCTBE; UEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH M HUHTEPIPETUPOBATH HHPOpMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (HaKThl JJIs1 PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoNaraloMX HECKOJIBKO IaroB PELICHUs], €CJIU YCIOBUS TPUMEHECHUS
3a/1aHbI B IBHOU (popme.

[IpumensaTs mpocTeMIMEe NOPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE NpHUMEpPBl MATEMATUYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJydYEHHBIC 3HAHUS Ha MPAKTUKE: AaHAIU3UPOBATH PEATBHBIC
CUTyallud W TPUMEHSATh W3YYEHHBIE IIOHATHUS B MPOLECCE IOWCKA PEUICHUSA
MaTeMaTH4ecKu CPOPMYJIUPOBAHHOW MPOOJEMBI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, arnapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: UIUHAPUYECKAs] TOBEPXHOCTh, oOOpasyroiue
IWIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIUHAP,  KOHHMYECKAas  MOBEPXHOCTb,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; c(pepruyeckas moBepXHOCTb.

Pacno3naBath Tena BpameHust (IMJIMHAP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacmoyioxkeHue chepsl U TUIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IAPOBOM CETMEHT, OCHOBAHHE CErMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH  TEl  BpamieHwus,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy U
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOIICHHUS MEXKAY IUIOMASIMHA TIOBEPXHOCTEH W O00BEMaMu
MOAOOHBIX TEJL.



N3o0paxate u3zyyaeMble (QUTYphl OT PYKH U C TMPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BRIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Yy; CTPOUTH CEUEHUS TEJl BpalllCHUS.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOpPa30BbIBATH HH(POpMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYypaxX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JIE€UCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBICHATh, KAKUMH CBOMCTBaMH OHH 00J1aaloT.

[IpuMeHaTs TpaBWIIO apasUIesIeNUNeaa.

OnepupoBaTh NOHATHSIMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJa MEXAY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOM3BEACHHUE BEKTOpA HA YUCIIO, YIOJl MEXKIY
BEKTOpaMHM, CKaJsIpHOE TMPOM3BEICHUE, PACKIQAbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTe reomerpuueckue (axKThl IS PEIICHUS CTEPEOMETPHUUYECKUX
3a/1a4, TPEANOJaralinX HECKOIbKO IIaroB PEIICHUs, €CJIM YCIOBHS MPUMEHEHUS
3aJlaHbl B IBHOU (hopme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPHUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pasliaM WM alfTOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI IPY PEUIEHNUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMmeHATr mOpocTEHIIME NPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOoAMTE mHpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE U
YKW3HU, PACIO3HABATH MPOSIBJIICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMy4YEHHBIC 3HAHUS Ha IPAKTUKE: AHAJIUM3UPOBATH PEaJIbHbBIC
CUTyallUM W INPUMEHATh HW3YYECHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd Cc(OopMyIHpOBaAaHHON TPOOIEMBI, MOJICITUPOBATH PEATbHBIE
CUTyallUM Ha $S3bIKE TE€OMETPUHM, MCCIEIOBATh MOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX MOHIATHI B TEOPEM, armapara ainreOpsl; pemarh
MPAKTUUYECKUE 3a]1a4H, CB3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
n/n NPorpamMMbI Bcero Kontpoarnete | HpakTiieckie o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebI
1 BBenenue B crepeoMeTpuio 10
) IIpsiMbIe U TNIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh TPSAMBIX W THIOCKOCTEH
3 [eprieHAUKYIAPHOCTD MPSAMBIX U 12
MJIOCKOCTEH
4 VYTIBI MEXKTY TPSIMBIMA U TIIOCKOCTSIMU 10 1
5 MHororpaHHUKu 11 1
6 OO0BEMBI MHOTOT'PaHHUKOB 1
7 [ToBTOpEHUE: CEUCHMS, PACCTOSHHS H YTJIBI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIIACC

KoJsinuecTBo 4acoB DJIeKTPOHHbIE

HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne i/t KounTtpoJbHbie IIpakTH4eckue

NPorpamMMbI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Tena BpaueHus 12

OO0BEMBI TEN 5 1

BekTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, o6o0mIEHME, 7 1

CHCTeMaTu3anus 3HaHUuu
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmmgyecTBO 4acoB

Bcero

KonTpoibHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUst

JIeKTPOHHBIE
nudgposbie
oOpa3oBaTesbHbIE

pecypchbl

OCHOBHBIE NOHATHUSI CTEPEOMETPHH: TOYKa,
npsiMasi, MIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzob6pakeHuss Ha PUCYHKaX:
n300paXeHUs TUIOCKOCTEH, MapaIeIbHbBIX
MPSMBIX (OTPE3KOB), CEPEAMHBI OTpE3Ka

IlonsTus: NEPECCKArOMUECA IMIOCKOCTH,
nepeceKarommec nmpamasd 1 rmioCKOCTb

IlonsTus: NMEPECCKaroMMUECa MIOCKOCTH,
nepeceKarommec nmpamasd U rmiIoCKOCTb

3HAaKOMCTBO C MHOTOI'PaHHUKAaMH,
n300pakeHrne MHOTOI'PAHHUKOB Ha
PUCYHKax, Ha IPOEKLHOHHBIX YepTexkax

HauanbHble cBenieHus: o KyOe U mupamuse,
uX pa3BEPTKU U Mozaenu. CeueHus
MHOTOI'PaHHUKOB

HauanbHble cBenieHus: o KyOe U mupamuse,
ux pa3BeépTku u monenu. Ceuenus
MHOTOI'PaHHUKOB

ITousTHe 00 aKkCHOMAaTHYECKOM
NOCTPOCHHUU CTCPCOMETPUN: AKCHOMBI
CTCPCOMECTPUH U CICACTBHUA U3 HUX




[TousaTrne 00 akCHOMATUYECKOM

8 MIOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TonsTe 06 akcMoMaTUYECKOM

9 MMOCTPOCHUHU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUH U CIEJCTBHS U3 HUX
[TonsiTne 06 akcmomMaTU4ECKOM

10 MIOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX
B3anMHOE pacnonokeHne npsMbIX B

11 MPOCTPAHCTBE: TepeceKaroniuecs,
MapajuleTbHbIC U CKPEIIUBAIOIIAECS
NpsIMbIe
[TapanneapHOCTh TPSAMBIX U IIJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapajlIeIbHbIE MPSMBIE B
MIPOCTPAHCTBE; NapajlIeIbHOCTh TPEX
MPSAMBIX
[TapammenpHOCTH MPSIMBIX U MIOCKOCTEN B

13 npocTpancTBe: [lapamienbHOCTh TIPAMON U
IJIOCKOCTH

14 VYriabl ¢ cOHanpaBJIE€HHBIMU CTOPOHAMU

15 VYron Mexny npsMbIMU B IPOCTPAHCTBE

16 VYron Mexny npsMbIMH B IPOCTPAHCTBE

17 ITapannearHOCTh MITOCKOCTEMH:
napajuiebHble MIOCKOCTH

18 CBolicTBa mapajiesbHbIX IUIOCKOCTEH

19 [IpocTeiiine npocTpaHCcTBEHHbIE (GUTYPBI

Ha TJIOCKOCTH: TeTpasJip, KyoO,




napasieenumne

20 [TocTpoeHue ceueHuit

21 [TocTpoenue ceuenuii
Kontponsnas pa6ota no reme "[Ipsimbie u

22 IJIOCKOCTH B MPOCTPAHCTRE.
[TapannensHOCTh MPSMBIX U TIIOCKOCTEN"
[leprieH AUKYIAPHOCTD MPSIMOH U

23 IJIOCKOCTU: TEPHEHAUKYJISIPHBIE MPSIMbIE B
MPOCTPAHCTBE

24 IIpsimble mapaniaenbHbIe U
NEPIEHUKYISAPHBIE K IUIOCKOCTH

25 IIpsimble mapannenbHble U
MEPIEHIUKYISAPHBIE K IUIOCKOCTH

26 IIpu3Hak nmepneHauKyIIPHOCTA TPSMON H
IJIOCKOCTH

97 [Ipu3Hak nmepneHIuKyIIpPHOCTA MPSIMON H
IJIOCKOCTH

28 Teopema 0 mpsMOH MEpPHNEHANKYIAPHOU
IJIOCKOCTH

29 Teopema 0 mpsMOH MEpPHEHANKYIIPHOU
IJIOCKOCTH

30 Teopema 0 mpsMOH MepPHEHANKYIIPHOU
MJIOCKOCTH
[lepnenukynsp U HaKIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT
NPSIMOM 10 INIOCKOCTH

39 [leprieHauKYNIslp U HAKJIOHHBIE: PACCTOSHHE

OT TOYKH O0 IIJTOCKOCTH, paCCTOAHUC OT




MPSIMOM 0 MIOCKOCTH

[TepnieHAMKYISIp ¥ HAKJIOHHBIC: PACCTOSIHUE

33 OT TOYKH /10 IUIOCKOCTH, PacCTOSHUE OT
MPSMOMU 10 IIIOCKOCTH
[lepnenquKyasp ¥ HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSHHUE OT
MPSMOMN 10 MIIOCKOCTH

35 VYTIIbI B IPOCTPAHCTBE: YIOJl MEXY
NPSMOU U INIOCKOCTBIO

36 JIByrpa"HBIi yroJl, IMHEWHBINH YT OJI
JIBYTPAHHOIO yTIJa

37 JByrpaHHbBINd yroJj, THHEWHBINA YT Ol
JBYI'PaHHOIO yria
[lepnieH IMKYNSAPHOCTH TNIOCKOCTEM:

38 MPU3HAK TEPIEHIUKYIIPHOCTH JBYX
INIOCKOCTEN
[lepnieH IMKYNSAPHOCTH TIOCKOCTEM:

39 MPHU3HAK TEPICHINKYIIPHOCTH IBYX
IIOCKOCTEN
[leprnieHAMKYIAPHOCTD MIIOCKOCTEN

40 MPU3HAK MNEPHIEHAUKYISIPHOCTU IBYX
IUIOCKOCTEN

41 Teopema o Tpéx mepreH IUKyIIpax

42 TeopeMa o TpE€X nepneHaAUKyIIpax

43 TeopeMa o TpE€X NepneHaAUKyIIpax
Kontponbnas pabora nmo remam

44 "[lepnieHAUKYISPHOCTDh TPSAMBIX U

maockocTe" u "Yriabl MeXay NpsIMbIMUA U




JIOCKOCTSIMH "

45

IlonsTue MHOIrorpaHHmnka, OCHOBHBIC
QJICMCHTBI MHOT'OI'PaHHHKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOI'OI'PAHHUKH, pa33épTKa

MHOTI'OrpaHHHUKA

46

IIpusma: n-yrosibHas npu3Ma; TpaHu U
OCHOBAHMS IPU3MBL; NIPsAMas W HAKIOHHAS
MPU3MBI; OOKOBAs U MOJIHAS TOBEPXHOCTD

MIPU3MBI

47

[Tapamienenunen, NpsAMOYT OIbHBIA
napajuielenume] i ero CBoicTBa

48

IInpaMua: N-yrosnpHass NUPAMHUIA, TPAHU H
OCHOBaHME MUPaMUABI; OOKOBAS U MOJTHAS
IIOBEPXHOCTh MUPaMU/JIbl; IPABUIIbHAS U
yCeu€HHas Mupamuia

49

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUWJIBHOTO MHOI'OI'PaHHUKA; ITPaBUJIbHAS
Mpu3Ma U NpaBUIIbHAS TUPAMU/IA;
NpaBWIbHAas TPEYroJibHas NUpaMuIa U
MPaBUJIBHBINA TETPadaAp; KyO

50

HpeHCTaBHCHI/Ie O MMpaBUJIbHBIX
MHOI'OIrpaHHHKAaX: OKTa’[ap, AOACKA’ AP H
HUKOCAxIp.

51

CumMeTpus B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOYKH, HPSIMOH, MIOCKOCTH.
DNeMEeHThl CHMMETPHUU B MUpPaMU1ax,
napa’suiesienunenax, NpaBUiIbHbIX
MHOTOI'paHHUKaX




BrIuncienue 3J1eMEHTOB MHOTI'OI'paHHHKOB!:

>2 pé&6pa, nuaroHanu, yribl 1
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJIHOU
53 MOBEPXHOCTHU MPSMON MPU3MBI, MJIOMIAH 1
OCHOBaHMI, TeopemMa 0 OOKOBOIt
MOBEPXHOCTHU MPSIMOH TPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTHU U
54 MOBEPXHOCTHU MPABHIBHOW MUPAMHU IIbI, 1
TeopeMa O IIoLa A OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMHUIBI
55 KonTtponbHas pabora mo reme 1
"MHororpanHuku"
56 [Tonsitue 06 06BEMeE 1
57 O0BEM TUpaMuIbI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIBI 1
60 O0BEM TUpaMuIbI 1
61 OO0BEM TPU3MBI 1
62 OO0BEM TPU3MBI 1
63 OO0BEM TPU3MBI 1
64 KontponbsHas pabora o reme "OObEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 00001IeHNE CHCTEeMAaTH3ALUS
65 3Hanui. [loctpoenue ceuenuii B 1
MHOTOI'paHHHUKE
[ToBTOpeHne, 0000LIIEHHE CHCTEMAaTHU3AIUSI
66 3HaHUH. BBIYMCIIEHHE pacCTOAHMI: MEXAY 1

ABYMA TOUKaMHu, OT TOYKHU JO HpﬂMOf/'I, oT




TOYKH JO IIIIOCKOCTHU, MCIKIY

CKpCIIUBAOIIUMUCS TIPAMBIMU

67

WroroBas koHTposibHas pabora

68

[ToBTOpeHue, 00001IIEHNE cUCTEMaTH3AIHS
3HaHUU. Beruncnenue yrios: Mexay
CKPELIMBAIOIHUMHUCS IPSIMBIMHU, MEXAY
MPSIMOi M MJIOCKOCTBIO, IBYI'PaHHBIX

YTJIOB, YTJIOB M@Ky TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB IIO
[MTPOTPAMME

68




11 KJIIACC

Ne i/t

Tema ypoka

KosmmgyecTBO 4acoB

Bcero

KonTpoibHble

padoThI

IIpakTH4eckue

padoThI

JlaTa
HU3yYeHUst

JIeKTPOHHBIE
nudgposbie
oOpa3oBaTesbHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc, IMameTp;
JI0MIA (b TOBEPXHOCTH cepbl

B3aumHoe pacnonoxenue chepsl u

IUIOCKOCTH, KacaTcClibHas IINIOCKOCTh K

cdepe; uromaab chepsl

N3obpaxenne chepsl, mapa Ha
mwiockoctu. CedeHus mapa

LmnuHaprdeckas TOBEPXHOCTH,
oOpasyromuye MUITHHIPUIECKOM
MOBEPXHOCTH, OCh LVJIMHAPHYECKON
MTOBEPXHOCTH

HumHAp: ocHOBaHUS U OOKOBas
MTOBEPXHOCTH, 00pa3yromiasi 1 oCh;
mIomanbs OOKOBOI M MOJIHOMN
MMOBEPXHOCTH

N3o0paxeHne NWIMHIpPA HA TUIOCKOCTH.
PasBéprka nununapa. Ceuenus

HMIMHIpA (IJIOCKOCTHIO, NapaiienbHON
WJIY TEPIEHIUKYISIPHON OCH LUIIMHAPA)

Konunueckas moBepxHOCTh, 00pasyromiue
KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEPXHOCTH




Konyc: ocHOoBaHuE U BeplIMHa,

8 00pa3yroIas U 0Ch; IJI0IIalb 0OKOBOW 1
IIOJIHOM NTOBEPXHOCTHU
VYceu€HHbIM KOHYC: 00pa3ymolye u

9 BBICOTA; OCHOBaHHUsI U OOKOBas
MOBEPXHOCTh
N300paxeHne KOHyca Ha IIOCKOCTH.
Pa3eéprka konyca. CeueHust KoHyca

10 (TIOCKOCTRIO, TapajuIeTbHON
OCHOBAHHIO, U TUIOCKOCTBIO, MPOXOSIICH
gyepe3 BEPIINHY)

11 KomOuHanus ten BpaiieHus: u
MHOT'OIPaHHUKOB
MHOrorpasHuK, OMMCAHHBINA OKOJIO

12 ctepsr; cdepa, BIEcaHHAS B
MHOT'OTPaHHUK HJIH B TEJIO BPAIIEHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 00BEMOB TeI

14 O0BEM UIMHIpa, KOHYCa

15 O0BEM mapa u romaas cheps
[TogoOHEBIE TeNa B MPOCTPAHCTBE.

16 COOTHOWIEHUS MEX Y TUTOIIAISIMH
MOBEPXHOCTEH, 00BEMaMHU MOMOOHBIX Tel

17 KonTtponbsnas pabora nmo remam "Tena
BpamieHus" u "O6bembl Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE

19 CroxxeHUe U BBIYMTAHHE BEKTOPOB

20 YMHOKEeHHUEe BEKTOpa Ha YUCIIO




21

Paznoxxenue Bekropa 1o Tpém
HEKOMILTaHAPHBIM BeKkTopaM. [IpaBuio
napajujienenumnesa

22

Pemenue 3amad, cBI3aHHBIX C
IIPUMEHEHUEM NIPAaBUJI IEHCTBUMN C

BEKTOpAMU

23

[IpsimoyronpHast cucteMa KOOPAMHAT B
npocTtpaHcTBe. KoopauHaTs! BekTopa.
IIpocreiimue 3agauu B KOOpAMHATAX

24

VYron mexnay Bekropamu. CKalsipHOE
MPOM3BEIEHUE BEKTOPOB

25

Brruucnenue yriioB Mexay IpsAMBIMA U

IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ NPU
pELIEHUH T€OMETPUYECKHUX 3a7a4

27

KonTponbsnas pabora mo reme "BekTopbl
Y KOOPJAWHATHI B IPOCTpaHcTBe"

28

[ToBTOpEHME, 0600IIeHHE U
cucTeMarn3anysi 3HaHui. OCHOBHbIE
¢burypsi, pakTsl, TECOPEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpeHue, 0600IICHNE U
cucTeMaru3anysi 3HaHuii. OCHOBHbIC
¢burypsl, pakTsl, TEOPEMBI Kypca
[UTAHUMETPHH

30

[ToBTOpeHue, 0000IIeHNE U
cUcTeMaTHu3alus 3HaHui. 3agaqyu
MJIAHUMETPUU U METOJBI UX PEIICHUs




[ToBTOpeHue, 0600IICHNE 1

31 cucremMaTusanus 3HaHuH. 3ajadu 1
IUTAHUMETPUH U METOJIbI MX PEeIICHUS
IToBTOpenue, o6odLUIeHNE U

32 cucreMarusauus 3HaHui. OCHOBHBIE 1
¢urypsl, pakTsl, TEOPEMbI Kypca
CTepEeOMEeTpUHU

33 WroroBas koHTposibHas pabora 1

34 [ToBTOpenue, oboOieHne n 1
CHUCTEMaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO YACOB IIO 34

[MTPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

MaremaTuka: anre6pa M Haydajla MaTCMaTHUYCCKOTI0 aHaJIn3a, rcOMCTpPH.

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkiuuonepHoe oouectBo «M3aatensbctBo «IIpocBemnienuey

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

- Meroauueckue pekomenaanuu k yueOHuky Aranacss JI.C. 10-11 knaccor;
- [loypounoe mnanupoBanue k yueOuunky Aranacss JI.C. 10-11 kmaccel

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru
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