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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «I'eomeTpusi» 6a30BOT0 ypoBHS IJIsi 00Y4aIOIINXCs
10 —11 knaccoB pa3paborana Ha ocHOBe DeAepaabHOTO rOCYJAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA,
OPEIbABISEMBIX K MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPATUIMA POCCHICKOrO 00pa3oBaHMUSL.
Peanuzanus  nmporpamMMbl  oOecriedunMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLUSMH,
COCTABIISIIONIMMH OCHOBY JUISI CaMOPAa3BUTHUSI M HEMPEPBIBHOTO OOpa30BaHHS, IEIOCTHOCTD
OOMIEKYJIbTYPHOTO, IMYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETpHHM Ha YpPOBHE CpEAHEero oO0Iero oOpa3oBaHHS
00yCIIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3ylbTaToB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs OOydarommuxcs, (HOpMUpOBaHUS
(YHKIMOHATIBHONM MaTeMaTHUYeCKOW TPaMOTHOCTH, W3YYEHUS JAPYIHX Y4eOHBIX UCIMILIHH.
PazBute y oOywaroummxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
FeOMETPUUYECKUX a0CTpaKLIM, COOTHOIIEHUU PEaIbHOTO U HJEAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUW U IIPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYEeCKOTO MOJICIIMPOBAaHUS B HAayyHOM IIO3HAHMM M B IPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI Yy4YalllUXCs, a TakKe KauecTB
MBILUICHUSI, HEOOXOIUMBIX JJIsl a1allTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBnsercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk KaK OOECIEYMBAET BO3MOXKHOCTb HM3Y4YCHHs KaK JUCHMIUIMH €CTECTBEHHO-
Hay4YHOU HAIpaBJICHHOCTH, TaK U TYMaHUTapHOIA.

Jlormueckoe MbluieHUe, (GopMUpyeMOe MHpU U3YYEHUU OOYYarOUIMMUCS IMOHSATHIHBIX
OCHOB TEOMETPUU M TOCTPOCHUHU IICTIOYKHU JIOTMYECKHX YTBEPKICHUH B XOAE pPELICHUS
TeOMETPUYECKUX 33734, YMEHHME BBIIBUTaTb M ONPOBEpPrarh THIIOTE3bl HEMNOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PEIICHWH 3a7ad €CTeCTBEHHO-HAy4YHOI'O ILIMKIJIA, B YaCTHOCTH U3 Kypca
[(N7370478

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaxX JesTedbHOCTH 4YenoBeka. OpueHTanusi YeloBeKa BO BPEMEHHM U INPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COLHMAIBLHOrO OBITHS, (popMa OTpaX€HUs OKPYKAIOIIETO MHpA,
yCIIOBUE  YCIEHIHOTO TMO3HAHUS M  aKTUBHOTO  MpeoOpa3oBaHMsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHye MPOCTPAHCTBEHHBIMU 00pazaMu 0OBEANHSET pa3Hble BUIbI yUeOHOU U TPYJOBOH
NeSITeIbHOCTH, SBISICTCS OJHUM M3 MPO(PECCHOHATBHO BaKHBIX KAadyeCTB, MOATOMY aKTyajbHa
3agada (GOpMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MPaKTHYECKON
JESTEIbHOCTH 110 MHOTHM HAaIlPaBJICHUSIM.

Lenb ocBOoeHUs MporpaMMel yaeOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yUEHUs
— o0mieoOpa3zoBarenbHOEe U OOIIEKYJIbTYpHOE pa3BUTHE OOydaloUIuMxcs depes obOecredeHue
BO3MOXXHOCTH TPUOOPETEHUS U HMCMOJIb30BAaHUS CHUCTEMAaTHUYECKHX I'€OMETPUYECKUX 3HAHUM U
JeicTBUi, cienu(pUUHBIX TEOMETPUU, BOZMOKHOCTH YCIIEHITHOTO MPOJI0JDKEHUST 00pa3oBaHUs 1O
CTHELUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IpeaHa3HaueHa s O0ydaromuxcs
CpeIHEel UIKOJIbI, HE HWCHBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPyJHEHUN Ha YpOBHE OCHOBHOIO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0Iye MaTeMaTHYeCKUe YMEHUs, CBA3aHHbIE CO CIEIU(PUKON reOMETPUN U HEOOXOAMMBIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3Toro, oHM HMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPUIO
Ooee ri1yo0Ko, €Clii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npoQeCCHOHATIBHOMN 1EATEIbHOCTH.

JlocTikeHHe el OCBOCHUS MPOrpaMMBbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTteTHBIMU 3a1auaMi OCBOCHUA Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOM KYJIBTYpbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOTOTPAHHUKAX M Telax BpallleHUs Kak o
BRXHEHIIMX MaTEMATUYECKUX MOJENSIX, O3BOJIAIONIMX ONMCHIBATh U U3Y4aTh pa3Hble
SIBIIEHUSI OKPY’KAIOIIEro MUpa;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTexkax, MOJENIAX U B pPEalbLHOM MHUpE
MHOTOTPaHHUKH U T€JIa BPalLCHMUS;

e OBJIQJICHUE METOJaMHU pELIeHHs 3aJad Ha I[OCTPOCHHMs Ha H300pakKeHUsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHSATHSAMU O MHOTOTpaHHHMKax H
TeJax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMH;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIOB 3ajay; (OPMHUPOBAHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE  JOKA3aTENIbHbIE  pAcCyXACHMS B  XOAE  pEILEHUs
CTEpEOMETPUYECKHX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE MHTEIUIGKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00y4aromumxcs,
IIO3HABATEIBHOM aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHNUN, KPUTUYHOCTH MBIIIJIEHHUS;

e (dopmupoBaHue (PYHKIIMOHATBHOM TPAMOTHOCTH, PEJICBAaHTHON T'€OMETPHM: YMEHHE
pacro3HaBaTh [IPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX JKU3HEHHBIX CUTYallUsIX M IMpPH HU3YYEHUH APYIHX Y4EOHBIX MPEIMETOB,
NPOSIBICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh HX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKUE MOJENIH, IPUMEHATh OCBOCHHBIN
TFE€OMETPUYECKUN ammapar Julsl pelieHus NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh I1OJIY4EHHBIE PE3YJIBTATHI.

OTnU4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HayaJle €ro Hu3y4eHHus 3a/jay, peIIaeMblX HAa YPOBHE MHTYMTHUBHOIO IIO3HAHHUA, H
omnpenenéHHbBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 M IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIHMPYET IPOTEKAHME WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YyUEHUIO IIPEAMETA.

[Ipeanourenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METONY OOY4YEeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb INPEIMETHO-NPAKTUYECKOU
NEATENbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX MPEACTABICHUM Yy Yydalluxcsi B Kypce
CTEPEOMETPUH MPOBOIUTCS 3a CUET peIIeHHs 3a7jad Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJUTCS C
OIIOPOIl Ha HAIISIIHOCTh, @ ONIEPHUPOBAHKE 00pa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIVIAJHOCTH,
MBICJIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COACP KaHUsI.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BexkTopsl u
KOOPJMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTMUECKUX YMEHUN pacipeenseTcs He TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToaaM OOydeHHs Ha YpPOBHE CpETHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yabTaTaM OCBOCHUS
paboueli MporpaMMBbl, pactpeAeIEHHBIM I10 ToJaM 00y4YeHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
9TOOBl  OBJAJICHUE T'EOMETPUYCCKHMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBISUIOCH
MOCJICAOBATCIIbHO W MOCTYIIATCIIBHO, C CO6JIIOI[CHI/ICM npuHIKIa MPEEMCTBCHHOCTH, ‘ITOGBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYI0 CUCTEMY '€OMETPUYECKHUX MPECTaBICHUN 00yJaromuxcs,
pacimpsis U yrayouss e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JiBa roga oOydenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, MpocTpaHcTBo. [loHATHe
00 aKCHOMaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, NapaJlJIeIbHbIE 1
cKpemuBampmuecss npsamsle. llapannensbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuyielbHble TpPsIMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPIMBIX; NapaIeIbHOCTH
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXIY HIpsIMBIMH B
npoctpancTBe.  I[lapannenpHOCTh  IJIIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TiockocTel. [IpocTeiimme mpocTpaHCTBEHHBIE (GUTYPHI HA TIIOCKOCTH: TETPAdP,
KyO, mapaJuiesienumnea; MoCTpOeHHE CEYSHUH.

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: MEPHEHIUKYISIpPHBIE NpsSMbIE B
MPOCTPAHCTBE, NpsIMbIE TMapajuIeNbHbIE M MEPHEHAUKYISPHbIE K IUJIOCKOCTH, MpPU3HAK
NEePHECHANKYJISIPHOCTH TIPAMOM M TUIOCKOCTH, TeopemMa O MpsIMON TNEepPHEeHIAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXKIAY HPSIMOM M IJIOCKOCTBIO; ABYTPAHHBIN yroi,
JUHENHBINA yron AByrpaHHoro yria. IlepneHaukyiasp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHHUE OT TMPSIMOH 10 IUIOCKOCTH, MPOCKIHs (UIypbl Ha IIOCKOCTD.
[leprieHAMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TPEX MEPHEHIUKYIAPAX.

MHoOrorpaHHUKHU

[lonaTe MHOrOrpaHHUWKAa, OCHOBHBIE JJEMEHThl MHOTOTPAHHHKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpuszma: N-yrojapHas nmpu3ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI TPU3MbL; OOKOBAs U MOJIHASA MOBEPXHOCTH MPU3MBI.
[Tapamienenunen, NpsSMOYroJabHBIN HapajUlesIeNUIe] U ero coicrsa. Ilupamuaa: N-yromapHas
nupaMua, TPAaHU W OCHOBAaHUE NHUPAMUJbI, OOKOBas W IOJIHAS TOBEPXHOCTH MHUPAMUJIBI;
NpaBUjbHAas W YCEYEHHAas MHUpPaMUJA. OJEMEHThl MNpu3Mbl W nupamuabl. lIpaBunbHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOIOTPAaHHUKA; MpPAaBWJIbHAS MpU3Ma W IMPaBUJIbHAA
NUpaMKJIa; MpaBUIbHAS TPEYrodbHas MUpaMKIa U MPaBWIBHBIN TeTpadap; kKyo. [Ipencrasienue
O IMpaBWIbHBIX MHOIOTPaHHMKAX: OKTa’ap, JojeKa’ap M ukocadap. CedyeHus NOpU3MBL U
ApaMUJBL.

CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napaieJenuneaax, NpaBUiIbHbIX MHOTOTpaHHUKAX.

Brruucienue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHainu, yrisl. [lnomans 60okoBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONIAb OCHOBAHWH, TEOpeMa O
OOKOBOU TIMOBEPXHOCTH TPsMOM mpu3Mbl. Ilnomans OGOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON NMUpaMuzbl, TeopemMa O IUIomanu yceuyéHHoil nupamuisl. [lonstue o6 oObEMe.
O0BEM TUpPaMHIBL, TPU3MBIL.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[{winHapuyeckass MOBEPXHOCTb, 00pa3ylollue IMINHAPUYECKON IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, O0pasyrommas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass MoBepXHOCTb, OOpa3yrollMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KOHyc: OcHOBaHME M BeplIMHA, 00pa3yloollas U OChb; IJIOLIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyroliue M BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTD.

Cdepa m map: umeHTtp, paamyc, AMaMeTp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacronoxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsl.

N3o06pakenue Ten BpalleHUsI Ha IIIOCKOCTH. Pa3BEépTka umHApa U KOHyca.

KomOunamu ten BpalleHHs M MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIA OKOJIO
cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonsitue 00 oO0vEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapajienenunena u ciaeactsus u3 He€. O0bEM mmiamHapa, KoHyca. O0béM
nrapa ¥ riomasib cepsl.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAISIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUCHHS 1Iapa.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTu U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4uciio. PasnokeHue BekTopa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3amay, CBI3aHHBIX ¢ IPUMEHEHUEM MTPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHas cucrema koopauHaT B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreiimme
3aJa4d B KOOpIMHATax. Yroa Mexay BekTopamu. CKalsipHOE NPOM3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpU
pELIEHNH TEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MareMaTuKa»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM.

IIarproTnyeckoe BoCIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKOW MJICHTUYHOCTH, YBOKEHUS K TPOLLIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JIOCTHUKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAayKW U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIAJa B MOCTPOCHHE
YCTOMYMUBOTO OyayIIEroO.

JcTeTn4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOLIEHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHUH, pPacCyXIAEHUW; BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIu4YHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO YMEHHSI TPUMEHATH MAaTeMaTHYeCKHe 3HAaHUS B HMHTEpEcax
3I0pOBOr0 M Oe3omacHOro o0pasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pPEryispHas Qundeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JeSATETbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHWEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpohecCHOHATLHON JeSITebHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON M €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33]1a4 MaTeMaTUYECKON HaIPaBIC€HHOCTH.

JKO0JI0ru4ecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBHIO AKOJIOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIMSHUS COIHAJIBLHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPHUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
II00ATBFHOTO — XapakTepa JOKOJIOTHMYECKHX  Mpo0JeM; OpUEHTAlMedl Ha  MpUMEHEHHE
MaTEeMATHYECKUX 3HAHUW TSI pEUIeHHs 3a7a4 B 00JacTU OKPYXKAIOIMIEH Cpe/bl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXXHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMaTHUYECKON HayKH Kak cepsl
YEJI0BEUYECKOU NEATEIBHOCTH, TANOB €€ Pa3BUTHUS U 3HAYUMOCTH Ul Pa3BUTUs LIMBUIM3ALINN;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKW M MaTeMaTU4YECKOW KyJIbTYpPOW KaK CpPEIACTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYO M HCCIEIOBATEIBCKYI JEATEIbHOCTD
VHAWBUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHoro npeamera «MaTemaThka
XapakTepU3yIOTCS  OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUAMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmeust, obecnequsaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetl).

Ba3oBrble JJornueckue aeiicTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMHU; (HOPMYJIHUPOBATH OMpEAeNCHUs MOHATHU;
yCTaHaBJIMBATh CYLIECCTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS JJIs1 00001IIeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M POTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MPEANiaraTh KPUTEPHH IJS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e J[enaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTUBHOIO), BBICTpaMBAaTh AapryMEHTAlUIO, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBO/IBI,

e BbEIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ Y4ETOM CaMOCTOSITEIHHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBarenLCKUeE AeliCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  IO3HAHWS;
bopMyIUpOBaTh BOIPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BAaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OO0beKTa, SBIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMH, POLIECCAMU;

® CaMOCTOATENIbHO  (opMynaHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
pOBEAEHHOTO HAOIOCHUS, UCCIEIOBAHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;



IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH Ae(UIMTHI MHPOPMAINH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BOIPOC U
JUIsl pELLICHUs 3a1a4H;

BbIOMpaTh HMHQOpPMAIMIO K3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IIPEJICTaBICHHUS],

CTPYKTYpPUPOBaTh HMH(POPMAIUIO, TPEACTaBIATE €€ B pa3uyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 10 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OClCMEUs, 00ecneuusarom coopmuposaHHoCmsy
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0mrenue:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LIEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pEeIIeHUs 3a7aul, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B XO0JI¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMOI‘/'I 3aJa4u, BbBICKA3bIBATh nacu, HAIICJICHHBIC Ha TOHUCK PCIICHHA,
COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIrUX YUYACTHHUKOB JMaliora,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoOTrNacHsi, CBOM BO3PAKEHUS;

MNPCACTABJIATh PE3YJIbTAThl PCHICHUA 3a4a4d, SKCIICPUMCHTA, UCCICAOBAHMsA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ay IMPE3CHTAlUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

MOHUMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATHHOW PaOOTHI
Opu  pelleHud Yy4eOHBIX 3aJa4, NPUHUMATh 1€1h COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBApUBATHCs, OOCYXKAAaTh MPOIECC W pe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJILKHX JIIOJICH;

Y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYy ACHUS, 0OMEH MHEHH, «MO3TOBBIE
IITYPMBD» W WHBIC); BBHIMOJIHATH CBOKO YacTh pabOThl W KOOPAWHHPOBATH CBOU
JIEUCTBUS C IPYTUMH YWICHAMH KOMaH/IbI; OIICHHBATh KAY€CTBO CBOETO BKJIAJla B OOIIHIA
MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CMolCiLo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranmn3anus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]a4H, BBIOUPATh CIOCO0 PElIeHUs C yuETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM I[I03HABATENBbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIAEMbIX
NEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pPe3yibTaToOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISL IpoLecca W pe3yipTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEUIEHUM 337aud, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yjibTaTa LEIHM U YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPAMas, MJIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CICACTBHS U3 HUX IPU PEIICHUH T€OMETPUYECKIX
3amad.

OmnepupoBaTh MOHATHSIMHU: TAPAJUICIBHOCT W NEPHEHIUKYISAPHOCTh TPSAMBIX U
IIJIOCKOCTEM.

KnaccudunumpoBaTs B3auMHOE PacIoNOKEHHE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSIMHU: JBYTPAaHHBIA yroj, TpaHH JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN yro ABYTPaHHOTO YIiia; IPajycHas Mepa ABYTPaHHOTO YTIJa.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABUIbHBI MHOTOTPAaHHUK.

PacriosHaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHHMKOB (ITMpaMHIA; MPHU3Ma, MPSIMOYTOJIBHBIN
napajuienenumnes, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS Uil  KJacCH(UKaIUU
(BBIMYKJIBIE W HEBBINYKJIblE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKHU; IMpSIMbIE U
HaKJIOHHBIC TTPU3MBI, TapaJUICIICIIUIICbI).

OmnepupoBaTh NOHATHAMH: CEKYIIask INIOCKOCTh, CEYEHIE MHOTOTPaHHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUCHHH, UCTIONB3YS METO/ CIIEIIOB.

CtpouTh ceueHUs: MHOTOIPAaHHUKOB METOAOM CJIEOB, BBIIOIHATH (BBIHOCHBIC) IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemare 3amaunm Ha HaxXOKAEGHHE TEOMETPUYECKMX BEIMYMH 10 o0pa3mam  WiIu
QITOPUTMAaM, TPHUMEHSS HW3BECTHHIC AHAIWTUYECKHE METOJbl MpH PELUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/la4 Ha BBIYMCICHHUE PACCTOSHUN MEXAYy IBYMsS TOYKAMH, OT TOYKH [0
OPSAMOM, OT TOUYKH JI0 IUIOCKOCTH, MEXKYy CKPEIINBAIOIIMMUCS MPSIMBIMU.

Pemare 3amaum Ha HaxXOKAEGHHE TEOMETPUYECKHMX BEIMYMH 10 oOpa3mam  WiIu
ITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJMTUYECKHE METOJIBl IPH PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJau Ha BBIYUCICHHE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSAMOM U TIOCKOCTBIO, MEXKY IJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Beraucnars 00bEMBI B TUTOMAAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpHU3Ma, MUPAMHIA) C
NpUMEHEHHEM (OpPMYJ; BBIYMCIATH COOTHOIICHHSI MEXIy IUIOMIAJsIMA TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.



OmnepupoBaTh TMOHATUSMU: CHMMETPHUS B TPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUTypax, MPEACTABICHHYIO Ha YePTEekKaxX U PUCYHKaX.

[lpuMeHsATh TeoMeTpUuecKhe (aKkThl JJIsl PEIICHHS CTEPEOMETPUYECKUX 3ajad,
nmpearojgararomux HECKOJIbKO IaroB pCHICHUA, €CJIW YCIOBUA NPUMCHCHHA 3adaHbl B SIBHOU
dopme.

[IpuMeHATh TPOCTEHIINE MPOrPaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHIX 3a/1a4.

[IpuBoguTe mpUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAEC M KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTRBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3MPOBATh peajibHbIC CUTYallUd U
NPUMEHATh  M3YYCHHbIC TMOHATHS B  MpOLECCe TOMCKA  PEHICHHUS  MaTeMaTHYECKH
c(hOpMyIIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE T'C€OMETPHH,
HCCIICAO0BATh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM I'C€COMCTPHUYCCKUX HOHATUH H TCOPECM,
anmapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM IeOMETPHUYCCKHUX
BEJTUYHH.

11 KUIIACC

OnepupoBaTh TTOHSTHSIMH: WIAHAPUIECKast MTOBEPXHOCTH, oOpazyromiue
WIMHAPUYECKON MMOBEPXHOCTH; IWINHAP; KOHMYECKAst TOBEPXHOCTh, 00pa3yIONIHe KOHNYECKOM
MOBEPXHOCTH, KOHYC; CepuuecKas TOBEPXHOCTb.

Pacno3naBate Tena BpameHus (WIMHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYESHHS TEJT BpAIICHUS.

KnaccudumupoBats B3auMHOE pacioyioxkeHUe chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOM CJIOM, OCHOBAaHHUE MIAPOBOTO CIIOS, BHICOTA IAPOBOTO CIIOSI; MIAPOBOI CEKTOP.

Bbrauciate 00bEMBI W TUIOMIAAN TIOBEPXHOCTEH TeJ BpAIllEHHUs, TEOMETPUICCKUX TN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(hepy U OMHCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOIICHUST MEXIY IUIOIIAASMUA TIOBEPXHOCTEH M 00BbEMaMH IMOJTOOHBIX
TEJL.

N3o00paxkaTh u3ydaeMbie (UTYpBI OT PYKH M C NPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITIOTHATE (BBIHOCHBIC) INTIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEIl BPALICHHUSI.

N3Bnekath, HHTEPIPETUPOBATHh M MPEOOPa30BLIBATh MH(OPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTpHUYECKUX (PUTYpax, MPEJACTABICHHYIO HAa YepTekKaxX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBIMONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIYUTAHHSI BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JI1aJal0T.

[IpumeHsATH MpaBUiIO MapauIeIenUIe/a.



OmnepupoBaTh MOHATHAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, yroll MEXIy BEKTOpaMH, CKaISIpHOE
MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPLI.

HaxonuTh cyMMy BEKTOPOB M MPOW3BEICHHE BEKTOPA HA YMCIIO, YOI MEXIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATh BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpIUHAT.

[IpumensTe reomerpuueckue (akThl JUISI PELICHUS CTEPEOMETPUYECKHUX — 3aad,
NPEIOIArafoIluX HECKOIBKO IIaroB pPEHICHUs, €CIU yCJIOBUs NMPHUMEHEHUS 3aJaHbl B SBHOW
dopwme.

Pemats mpocreiiiye reoMeTpuuecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKHX OTHOIICHHH W HaXOXKICHUE
TCOMETPUYECKUX BEJIMYHMH 1O 00pa3liaM WU alIropuTMaM, IPUMEHSS U3BECTHBIE METOIBI MPH
PCHICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aaa4.

[IpuMeHATH NpoCTEHIINE IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIL[MOHHBIC
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUYUECKUX 3a/1aY.

[lpuBoAMTH, TpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJAEC W IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATH MONYy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC CUTYallUU U
NPUMEHATh  HM3YYCHHBIE TOHATHS B  TPOILECCE TIOMCKAa PEHICHHUS  MaTeMaTHYeCKU
cOpMYITHPOBaHHOW TPOOIEMBI, MOACITHPOBATh pPEATBHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
HCCIICAO0BATh MOCTPOCHHLIC MOJACIN C HCIOJB30BAHUCM I'COMCTPHUYCCKUX HOHATUU H TCOPECM,
anmapara areOpsl; peniaTh NpakTUIeCKUe 3a1auu, CBI3aHHbBIE ¢ HAXOXKICHHEM r€OMETPHYECKIX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourtpoabnbie IIpakTnuyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 Brenenue B ctepeoMerputo 10
5 IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapayienbHOCTB IPSMBIX U IIJIOCKOCTEMN
3 [leprieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTbl MEXy TPSMBIMHU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5) 0




11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3/iejioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakTuueckue

NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsbI
pecypcebl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, 7 1

cUucTeMaTH3allis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

* Maremaruka: anrebpa U HadaJla MaTeMaTHIeCKOro aHayn3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomies C.b. u npyrue, AkiimonepHoe oO1iecTBo

«3marenncTBO «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






