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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTeNIbHOIO CTaHJapTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa30oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHS M HENPEPHIBHOTO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOH 3HAYUMOCTBIO METAIllPEIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIHOHATIBHOM MaTeMaTHYECKOU
rPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
MPaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUYECKHX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS,, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TakK Kak OOECleYMBAaeT BO3MOXKHOCTh M3Yy4YEHHUS Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTSAX AESITeNbHOCTH uenoBeka. OpHeHTalMsl 4elloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu OOBEIMHSET pa3HblE BUABI y4eOHOHW U TPYAOBOW JESITEIHHOCTH,

SBIISICTCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa

3amaya (opmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak

Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B

MOJITOTOBKE K MPAKTUYECKOU JAESTEILHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHuss — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcst  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUss |
UCIIOJIb30BAHUSI CUCTEMATHUYECKUX TIE€OMETPUYECKMX 3HAHUW W JeHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HAYeHA MJIs
OOy4YaronIMXcsl CPEeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUMN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIs1 JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO Oojee
ri1y0OOKo, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHE LeTM OCBOEGHHMS MpPOrpaMMbl OOECIIEUMBAETCS PpEUICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHRIMH 3amadyaMH  OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHHUE MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMupoBaHHE MPEACTABICHUSI 0 MHOTOTPAHHUKAX M TeJaX BPAIICHHS KakK O
BOXHEHIIINX MAaTEeMaTUYECKUX MOJIETISX, MO3BOJISIOMINX OMUCHIBATH U MU3y4aTh
pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHHEe yMEHHUS pACIO3HABATh HA YEPTEkKaX, MOJAECIAX U B PEabHOM
MHpPE MHOTOTPAaHHUKH W TeJa BPAIICHHUSI,

e OBJIAJICHUE METOJaMH PEIICHHUS 3aJad Ha TOCTPOCHHUS Ha HN300paKeHHIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeHUS ~ ONEPUPOBATh  OCHOBHBIMH  TOHSATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUEC AITOPUTMAMHU DPEIICHUS OCHOBHBIX THUIIOB 3a/ad; (GOpMHpPOBAHHE
YMEHHsI TIPOBOJUTH HECIOXKHBIE JOKa3aTeNbHBIE PACCYXACHUS B XOJE
pelleHus] CTePEOMETPUUECKUX 3a]1ad U 3a]1a4 C MPAKTHUYECKUM COACPKaHUEM;

e Pa3BUTHE WHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW OOydYaroIIMXCs,
MO3HABATENILHON AaKTUBHOCTH, WCCIIENOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIIIJICHUS;



e (dopmupoBanue (HYHKIIMOHATBHOM TPAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUU:
YMEHUE PACHO3HABATH IPOSBICHUS T€OMETPUYECKUX IOHATUNA, OOBEKTOB M
3aKOHOMEPHOCTEN B pEalbHBIX JKU3HEHHBIX CHUTYalHUSIX M TpPU H3YYECHHH
JOPYTUX y4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(GopMynupoBaTh KX Ha A3BIKE TEOMETPUU M CO3/1aBaTh T'€OMETPUUYECKUE
MOJIENIA, NPUMEHSTh OCBOEHHBI T'€OMETPUYECKUN amnmapar i PeIIeHHs
PaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HHTEPIPETUPOBATb U  OLICHHUBATh
IIOJIyYCHHBIC PE3YJILTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBIISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyell mporpamMmbl, paclpeneNéHHbIM M0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEJICTaBICHUNA OOYydYaroluXCsl, pACIIUpss U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu orBoauTcs 1,5 yaca B Henelnto B 11 kiacce, Bcero 3a
nBa roja ooyuenus - 102 yaeOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OChb, IUIONIaJAb OOKOBOM U TMOJIHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOM MmoBepxHOCcTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMAJh MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
IJI01Ma/1b CEepHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tell. Teopema 00 00béEMe
NPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM UUIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIEIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO MU TPOXOSIIEe 4Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3agay, CBSI3aHHBIX C
IIPUMEHEHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YToJl Mexay Bekropamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, JATHUYECKOTO TOBEACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pELICHU, paccyXIEHUM;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTepecax 3J0pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO ¥ CHOCOOHOCTBIO K MaTeMaTH4ecCKOMy OOpa3OBaHHIO |
caMo00pa30BaHUI0 HAa TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MAaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0JacTh OKpyKawIeld cpeapl, IJIaHUPOBAHUS TIOCTYNIKOB M OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH AeSITeTbHOCTH, JTarloB €€
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanrvnvie  nozmasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBISBJIATH U XapaKTEPHU30BaTh CYIISCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IO3ULIMIA; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMU KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

@ opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUpaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJIEHHBIX OMIMOOK, BHISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCTh, 0OO0pasyrolue
UWIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3ylolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi mOBEpXHOCTb.

Pacmo3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U mmap).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuguimpoBaTs B3aMMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Berancnsate  00BbEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (DOPMYII.

OmnepupoBaTh MNOHATUAMM: MHOTOTPAaHHHUK, BIHMCAHHBII B cdepy u
OMMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbIHCHsTE COOTHOLICHUSI MEXIY TUIOMAAIMHU TOBEPXHOCTEH M 0O0BbEMaMu
MOJ00HBIX TE.

N300paxaTh u3yyaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEIOTHATE (BBIHOCHBIE) MIIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTb CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEICTaBICHHYIO0 Ha YepTekax U
pHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbInonmHATE  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[TpuMeHATh paBUIIO MapalIeIeuIIea.

OmneprpoBaTh MOHATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJN MEXIY
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbBIE
BEKTOPBI.



HaxoauTs cyMMy BEKTOPOB M MPOU3BEJCHHE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3azaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[lpumeHsTh TeoMeTpuyecKhe QaKThl I PEIICHHUs CTePEOMETPUUECKUX
3aJa4, MPEANOIaraloluX HECKOJIBKO IIaroB PELICHHs], €ClIM YCIOBUS MPUMEHECHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiiliue reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemate 3amaun Ha [J0Ka3aTeNbCTBO MAaTEMATUYECKHX OTHOIICHUH U
HAX0XKJIEHWE TeOMETPUUECKUX BEJIMYMH MO 00pa3laM WiIH alropuT™MaM, MPUMEHSS
U3BECTHBIC METO/IbI MPU PEIICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[TpumeHsTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1au.

[TpuBoaUTH TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B NpUPOIE U
KU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHH B HUCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIM3UPOBATh pPEabHBIC
CUTyalldd U TNPUMEHATh H3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, WCCIEAOBATh IOCTPOCHHBIE MOJETH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
IPAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOKJICHHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanuecTBo 4acos DJIEKTPOHHBIE

HaunMeHoBaHHe pa3/iejioB U TEM uudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchbl

Tena Bpamenus 13 1

OOBEMEI TET 15

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 18

[ToBTOpenHue, 06001IEeHNE, 6

CHCTEMAaTH3aInsI 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 51 3 0




11 KJIACC

Ne m\m Conep:xaHue yueOHOro MmatepuaJia Kou-Bo
4acoB
Hununop, konyc, wap 13
1-3 AHaM3 KOHTPOJIBHOU pabOTHI. 3
Huwmnaap. [Ltomans noBepXHOCTH HUIMHApa. Pemenue 3agau
4-5 Konyc. Ilnomanp noBepxHocT KoHyca. Perenue 3anau 2
6 Y ceueHHBII KOHYC 1
7 Cdepa. Bzaumuoe pacmosnoxenue cepsl U INIOCKOCTH 1
8 KacarenbHas mimockocTs k cepe 1
9-10 [Tnomans cheps 2
11 Pemenue 3anay no teme «Tena BpamieHus» 1
12-13 Konrtponsnas padora Ne 2 o Teme «Tena BpareHus» 2
Oovemvr men 15
14-15 Amnanu3 KOHTpoJbHOH padoTsl. [TonsaTue o6vema. OOBeM 2
IPSIMOYTOJIBHOTO Mapasiesienunesia
16 O0BeM MpsIMOit TPU3MBI. 1
17 O06bvem muImHIpa 1
18 Pemienue 3a1a4 Ha BEIUMCIIEHUS 0ObeMa MPSIMOM MPU3MBI U 1

WIHHIpA




19 Brruucnenune 00bEMOB TeJl ¢ TOMOIIBIO OMPEACIEHHOT0 UHTErpalia 1
20 OObeM HaKIOHHOW MPU3MBI 1
21 O0BbeM TUpaMu/IbI 1
22 O06bem KoHYyCa 1
23-24 O0beM mapa, I1apoBOro CETMEHTA, IIIAPOBOTO CJIO0S U IIIAPOBOTO 2
CEeKTOpa
25-26 [Tnomans chepsr 2
27-28 KonTponbnas padota Ne6 o reme «O0BEMBI TEI» 2
Bexmopui 6 npocmpancmee 6
29 AHanm3 KOHTPOJIBHOM pabOTHI. 1
[TonsTue BekTopa. PaBeHCTBO BEKTOPOB
30 CrnoxeHue 1 BBIYUTaHNE BEKTOPOB. CyMMa HECKOJIBKHX BEKTOPOB 1
31 YMHOKEHHE BEKTOpa Ha YUCIIO 1
32 Kommranapusie BekTopsl. [1paBuiio neprnenaukymspa 1
33 Paznoxenne BeKTOpa 10 TpeM HEKOMILUIaHAPHBIM BEKTOpaM 1
34 KontponbHas padora Ne9 o teme «BekTopsl B IPOCTpaHCTBE 1
Memoo koopounam 6 npocmpancmee. /leusxcenue 12
35 AHanu3 KOHTPOJIbHOM paboTHI. 1
[TpsmoyronbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE
36 Koopaunats! BekTopa. CBS3b MEXIy KOOPIMHATAMU BEKTOpA U 1
KOOpJMHATAMH TOYKH
37-38 [Ipocreiimune 3a1aun B KOOpAUHATAX 2
39 YpaBHeHue chepsl 1




40-41 VYron mexay Bekropamu. CKalsipHOE IPOU3BEIEHIE BEKTOPOB 2
42 Brruncnenue yria Mexy IpsIMbIMU U TUIOCKOCTSIMH 1
43 Pemenue 3anay no reme «CkansipHOE IPOU3BEICHUE BEKTOPOBY 1
44 JlBmxenue. LlenTpanbHas, oceBas, 3epKajibHasi CAMMETPHH. 1

[TapannensHbIi IEpEeHOC
45 KonTponpnas padora Ne 10 mo Teme «MeTo KOOpAUHAT B 1
MIPOCTPAHCTBE»
46-51 [ToBTOpEHME KypCca TeOMETPHUH, TTOJITOTOBKA K UTOTOBOM 6

arreCcTanuun







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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