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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyuarormuxcst 11 kmacca  pa3paborana Ha  ocHoBe — DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTa CPEAHEro OOIIero o0pa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPATUIMA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpamMMbpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JJIS CaMOPa3BUTHs M HENPEPBIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO MW I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHhIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3ButTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUACAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTUYeCKON HayKOH sBJIEHUH M IPOLECCOB pEAJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHUs, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OOI1[ECTBE.

I'eometpust siBasieTcss OgHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YYEHHSA Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIEHHE, (HOpPMHUpPYEMOE NpU H3YYEHHH OO0YyYarolUMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOCHUHU LENOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTIX AEATENbHOCTH 4yenoBeka. OpHEeHTalMs 4esloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPAXXEHUsI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BHUIbl y4eOHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIILICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst — yepe3  oOecriedeHME  BO3MOXKHOCTM  NPUOOpPETeHHs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKMX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yJaromuXcsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIUME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YUHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSAX B MPO(GECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TPOrpaMMbl  00ECIIEUMBACTCS pPElICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOCHHS  Kypca
«I"eometrpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (QopMHupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATH
U U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMHupOBaHUE YyMEHHUS paACIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
peaIbHOM MHUPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMHupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHWE  QJITOPUTMAMU  PENIEHUS  OCHOBHBIX  THUIOB  33JadY;
dbopMHupoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEMN
oOydJaronuxcsi, TMO3HABATEIbHON  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yYMEHUH, KpUTUIHOCTH MBIIILIICHUS;



e (opmupoBanue GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'E€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMyIupoBaTh HX Ha SA3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapaTr il pEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIIEMY U3YYEHHUIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydalmuxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIlepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPHKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpun» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMble U TIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmpenensercs HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpeleléHHbBIM 10 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJQJCHHE TE€OMETPUYECKUMU
NOHATHUSIMU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIIATENIBHO, C
COOJII0JIEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEeICTaBICHUN OOydaromuXcs, paciiupss u
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoaurcs | yac B Hepemto B 11 kmacce, Bcero 3a
roj1 o0y4ueHus - 34 yueOHbIX Haca.



COJEPXXAHUME YYEBHOI'O KYPCA

11 KIIACC

TeJsia BpaleHus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyroriue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas U OCh; IUIONaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOHM nmoBepxHocTu. KoHyc: 0OcHOBaHME U BepIIMHA, 00pa3yroias
U OCh, IUIOMIaJb OOKOBOM W TIOJHOW IOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pa3yrolire U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa m miap: 1eHTp, paanyc, AMAMETP; IUIONIA[b IMOBEPXHOCTH CQEPHI.
B3auMHoe pacniosnoxkenue chepsl U MIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
JI011a1b CEephI.

N3o0paxkeHue Tel BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MuIMHApa U KOHYca.

KomOunanuu Ten BpalieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAaIlCHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapajuiesnenunena u ciueactsus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM mmapa u miIomaas chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapauiebHO W TEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuielbHOE OCHOBAHHUIO U TPOXOSIIEe uYepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl H KOOPANMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocty U B pocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha 4yucio. Pa3ioxkeHue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBSA3AHHBIX  C
IIPUMEHECHUEM TMpaBUJl JACUCTBUUA ¢ BekTopamu. [IpsmMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimume 3amaun B
KOOpAMHATaxX. YTOJd MeEkIy Bekropamu. CKalApHOE INPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yrioB Mexay MpSIMbIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJ] IPU PEIICHUU T€OMETPUUECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM IpaXJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pelIeHU, paccyXIeHul;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymerd mpodeccur W Ppearu30BBIBATh COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJI0rHYeCKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHUMAHUEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBbHON
cpedbl, OCO3HAHMEM TJIOOAJTBHOTO  XapakTepa JKOJOTUUECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWUM ISl pEIIeHUs 3ajad B
0o0JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTaroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupda,  NnpuMeHeHue  J02UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eiicTBU:

e BBIABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIH  IPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCIpUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBISABIATH  MAaTEMATHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JieNaThb BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB peIICHUs, BBIOMpaATh Haubonee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIENOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJHUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e CaMOCTOSITENIBHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yjIbTaTam
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAKKE BbIJIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBIABIATH AehULIMTH MHGOPMALIUM, TAHHBIX, HEOOXOJAUMBIX HJii OTBETA
Ha BOIIPOC U JJIsI pEILICHHUS 3a]1auu;

e BbIOMpaTh UWH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3IUYHbIX (HOpMaXx,
WUTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJEXKHOCTh uH(popMaIu 1o CaMOCTOSITEIILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamueHvle  Oelicmsus, 00ecnedusarom

chopMupo8anHocms COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OO0menue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po6JIeMbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJIEHHBIE HA MIOUCK
pELIEHUsI; COMOCTAaBJIATh CBOM CYXKICHHS C CYXACHUSMH JPYyrUX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IMO3MIIMM; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IPEACTABIATh  PE3yJbTaThl  pEIICHHMS  3a7a4yd,  OKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyanuyectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1ay; TPUHUMATh 1ENb
COBMECTHOH JESATENbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI Pa0OOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIM MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOICUCTBHSI.

VHueepcanvhvie  pecynsamueHble oeticmaus, obecneuusaiom

GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIONTUXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIIbHOW peduiekcuM Kak OCO3HaHUS
COBEPIIAEMBIX JECHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTh IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LMW U YCIOBUAM, OOBSICHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OnepupoBaTh TOHATUSIMU: IWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroIIne
HWIAHAPUYECKOW  TMOBEPXHOCTH;  LWIMHIAP;,  KOHUYECKAs  MOBEPXHOCTb,
o0pa3yroniue KOHMIeCKOH IMTOBEPXHOCTH, KOHYC; cpepraecKkas IOBEPXHOCTD.

Pacnio3naBath Tena BpamieHus (IUJIMHIP, KOHYC, cdhepa U map).

OOBSACHITH CITIOCOOBI TTOTYUCHHUSI TEJI BPAIICHUS.

KnaccudunupoBaTh B3auMHOE pacionokeHue chepbl U IIOCKOCTH.

OnepupoBaTh NOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
CErMEHTa; MIAPOBOW CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare  o00bEMBI M IUIOMIAAW  T[OBEPXHOCTEW TeJ  BpallCHUS,
TEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATHUSAMH: MHOTOTPAHHUK, BMHCAHHBIA B cdepy u
OTNMCAaHHBIA OKOJO cdepnl, cdepa, BIHUCAHHAST B MHOTOTPAHHHK WX TEJO
BpAICHUS.

Brruucnars COOTHOIIGHUS] MEXKIY IUIOMIAISIMU MOBEPXHOCTEH U 00BEMaMU
IT0JTOOHBIX TEI.

N3obOpaxkath m3ydaeMple (UTYpBl OT PYKH M C INPUMEHEHHEM IIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHaTh (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPaAICHUS.

W3Bnekatb, WHTEpPHpPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUrypax, MpeJACTaBICHHYIO Ha 4epTekax U
PUCYHKaX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE NEUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCJI0, OOBSCHIThH, KAKUMU CBOMCTBAMH OHH 00J1aAatoT.

[IpuMeHATH MpaBUIIO NapaljICICIUIEAA.

OnepupoBath MOHATUSAMU: I€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJd MEXKIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.



Haxomute cymMMy BEKTOPOB U IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, paCKIa[bpIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTe reomeTpuyeckue (akTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeAToIaraloluX HECKOIbKO IIAr0oB PEIICHMs], €CIIM YCIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiimre reoMeTpuYeCcKue 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METOA.

Pemwarp 3amaum Ha 0KA3aTesNbCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIEHUE F€OMETPUUECKUX BEJIUYMH 110 00pa3laM Wi aJlfOpuTMam, MpUMeEHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMaTUYECKHX 3a7a4.

[IprMeHATP MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh NpHUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE H
JKU3HH, PAaCIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMEHATh TNMOMYYECHHBIE 3HAHWUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W IPUMEHATh HW3YYEHHBIC IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eckd Cc(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIEOMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOpEM, anmnapara anreOpbl; pemaTh
IIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
Hanmenonamme Kosan4yecTBo yacoB DJIeKTPOHHbIe
Ne (uudposbie)
pa3iesioB U TeM Kontpoasnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMpPorpamMmbl padoThI padoThI
pecypchbl
but6mmoreka [IOK
1 Tena Bpamenus 12 https://m.eds00.1ru/7f419d08
bubmmoreka [IOK
2 OOBémbI TENI 5 1 https://m.edsoo.ru/7f419d08
BexToph 1 bubnmoreka [JOK
3 KOOPZMHATHI B 10 1 https://m.edsoo.ru/7f419d08
IPOCTPAHCTBE
IToBTOpEHwUE,
06001IIeHNE bubnnorexa [IOK
4 CHCTEMATH3AIIIS 7 1 https://m.edsoo.ru/7f419d08
3HaHUH
BIIEE KOJIMYECTBO
OBL 34 3 0

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoandecTBO 9acoB DJIeKTPOHHBIE
Ne Tema ypoka Kontpoasubie | IlpakTuueckue Aara ungpossie
n/n Bcero HU3y4eHusi | oOpa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
Cdepa u map: neHTp,
| paIHyC, TUAMET; | bubmuoreka [JOK
IUIOMIATb IOBEPXHOCTH https://m.edsoo.ru/7f419d08
cepsl
B3anMHoe pacnonoxxenue
5 cephl U MIIOCKOCTH; . bubsmorexa LIOK
KACATEIBHAS ILTOCKOCTD K https://m.edsoo.ru/7f419d08
cdepe; mromanb chepsl
N3o6pakeHue cdepsl, Bu6nuoreka [JOK
3 l1apa Ha INIOCKOCTH. 1 https://m.edsoo.ru/7f419d08
Ceuenus mapa
Hunmuaapuaeckas
MTOBEPXHOCTb,
oOpazyromue bubmuorexa IIOK
4 LMITHHIPUYECKOM 1 https://m.edsoo.ru/7f419d08
MOBEPXHOCTH, OCh
LUWJIMHIPUYECKON
MOBEPXHOCTHU
s LIMIUHIP: OCHOBAaHHUS U . Bubmmorexa IIOK

OoxoBas IMMOBCPXHOCTD,

https://m.edsoo.ru/7f419d08
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oOpa3syromas 1 oChb;
[UIOIAa b OOKOBOM U
MOJTHOM MTOBEPXHOCTH

N306paxkenne uunuxapa
Ha IJTOCKOCTH. Pa3BépTka
uuinuaapa. CeyeHus
IUIMHAPA (TIOCKOCTHIO,
napauieIbHON WIIH
NEePHEHANKYISIPHONU OCH
[UIHH]IPA)

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

Konundeckas moBepXHOCTb,
o0pa3yronine KOHU4eCKOn
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOMN
IIOBEPXHOCTU

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Konyc: ocHoBaHue u
BepIlIMHA, 00pa3yromas u
0Cb; IIJI0II[ab OOKOBOH U
MOJTHOM MOBEPXHOCTHU

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Y cedEéHHbIN KOHYC:
o0pa3yroliue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

10

N306paxeHne koHyca Ha
mockocTh. Pa3BépTka
KoHyca. CeueHus: KOHyca
(TIIOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08
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MJIOCKOCTBIO, TPOXOIAIIEH
4yepe3 BEPIINHY)

KomOunamus e bubmuorexa [JOK

11 BpAILCHUS U https://m.edsoo.ru/7f419d08
MHOTOTPaHHHKOB
MHoOrorpaHHuk,

OTMCAHHBIN OKOJIO CEpHI; Bubanoreka [JOK

12 cdepa, BMcaHHas B https://m.edsoo.ru/7f419d08
MHOTOTPAHHHK WU B TEIIO
BpalleHUs
[Tousitue 06 00BEME. bu6nuoreka [JOK

13 OCHOBHBIEC CBOMCTBA https://m.edsoo.ru/7f419d08
00BEMOB TETT

bubnuoreka [JOK

14 OO0BEM HUIMHApa, KOHyca https://m.eds00.ru/7f419d08

15 O0BEM 11apa u IomaIbL E;I@Hmem HOK
chepr ps://m.edsoo.ru/7f419d08
IToxoOuEble Tena B
MIPOCTPAHCTBE.

g | Coomomenns vexay oo 719008
TJIOIIAISIMU o ]
MOBEPXHOCTEH, 00bEMaMu
ITOJIOOHBIX TEII
KoHTponbHas padoTa mo but6mmoreka [JOK

17 teMaMm "Tena BpaieHus" u https://m.eds00.ru/7f419d08
"O6bembI TEI"

18 BekTtop Ha miockocTy U B bubnuoteka [JOK
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IPOCTPAHCTBE

https://m.edsoo.ru/7f419d08

CI10)kKeHME U BEIYUTAHUAE

bubmnorexa [JOK

19 https:/m.edso0.ru/7f419d08
BEKTOPOB
VMHOMkEHHE BEKTOPA Ha Brbmorexa [IOK

20 https://m.edsoo.ru/7f419d08
YUCIIO
Pa3znosxxenue BekTopa mno
TpEM HEKOMILIAHAPHBIM Bubmmorexa LIOK

21 https://m.edsoo.ru/7f419d08
BekTopaM. IIpaBuio
napajuiejenumneaa
Pemenue 3amau,
CBSI3AHHBIX C bubmuorexa [JOK

22 https://m.edsoo.ru/7f419d08
MPUMEHEHUEM TIPABHLIT
JIEHCTBHUM C BEKTOPAMHU
[IpsimoyromnpHas cuctema
KOOpIHMHAT B
MPOCTPAHCTEE. bubmuorexa [JOK

23 https://m.edsoo.ru/7f419d08
Koopaunats! BekTopa.
[Ipocreiime 3amauu B
KOOpJIMHATAX
VYron Mexay BEKTOpaMH. Bu6nuoreka [JOK

24 CkansipHoe pOU3BECHHC https://m.edsoo.ru/7f419d08
BEKTOPOB
BbIunCIIEHE YITIOB MEXKTY brbmorexa [IOK

25 https://m.edsoo.ru/7f419d08
MPSIMBIMU U TIOCKOCTSIMH
KoopAMHATHO-BEKTOPHBIIA brbmorexa LIOK

26 https://m.eds00.ru/7f419d08

MCTO/J IIpU pCIICHUHN
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TCOMETPHUICCKUX 3aaa4d

KonrtponsHas padora no
teme "BekTopsl u

bubnuoreka [JOK

27 https://m.edso0.ru/7f419d08
KOOPJMHATHI B
npoctpaHcTae"”
[ToBTOpenue, 0600IIEHNE
U CHCTeMAaTH3allys 3HAHHA. Bu6mnuorexa [TOK
28 OcHoBHBIE QUTYPHI, https://m.edsoo.ru/7f419d08
(bakThl, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOpenue, 0600IIEeHNE
U CHCTeMAaTH3allysl 3HAHMA. Butmoreka [JOK
29 OcHoBHBIE QUTYPHI, https://m.edsoo.ru/7f419d08
(bakThl, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOopenue, 0600IIEHNE
Y CHCTEeMAaTH3allisl 3HAHUM. Brbmorexa [IOK
30 3 https://m.edsoo0.ru/7f419d08
aJauy TUTAHUMETPHH U
METOJIBI X PEIICHHUS
[ToBTOopenue, 0600IIEHNE
U CUCTEeMaTH3allisl 3HaHUM. Brbmiorexa [IOK
31 https://m.edso0.ru/7f419d08
3aauy NJIaHUMETPUU U
METOJIbI UX PEIICHHUS
[ToBTOpenue, 06o0IIEHNE
Y CHCTeMAaTH3allysl 3HAHMIA. Bu6muorexa [JOK
32 OcHoBHBIE UTYPHI,

(bakThl, TEOpEMBI Kypca
CTEpEOMETPUHN

https://m.edsoo.ru/7f419d08
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ToroBast KOHTPOJIbHAS brbsmorexa LIOK
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[ToBTOpeHue, 0600IEeHNE bubnmorexa LHOK
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¥ CHCTeMAaTH3alus 3HAaHUN
OBILEE KOJIMYECTBO

YACOB I10 [IPOTPAMME

34



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YyeoHo-MeToau4YECKOE 00ecreueHne

Yyeono-

Memoouueckoe Ha3zeanue, aemop, uzoamenscmeo, 200 u30aHus
obecneuenue

IIporpamMmsl [Tpumepnas mporpamma i1t X-XI kimaccoB pazpaboTaHa Ha OCHOBE

denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENBHOTO CTAaHAAPTA
OCHOBHOTO 00Iero o0pazoBaHHs € Y4YETOM M COBPEMEHHBIX
MHUPOBBIX TpeOOBAaHUMU, TMPEABABISAEMBIX K MaTeMaTHUYECKOMY
00pa30BaHUIO, U TPaJULUI pOCCHIiCKOro oOpa3oBaHMs, KOTOpHIE
00€eCIIeYnBaIoT OBJIaJICHUEC KIIFOYCBBIMH KOMIICTCHIIUAMU,
COCTABJSIFOIMMU OCHOBY JUIsSi HENPEPBHIBHOTO 00pa3oBaHHA U
CaMOpa3BUTHSA, a TaKkKe IEeJIOCTHOCTh  OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO W  TIO3HABATENBHOTO PAa3BHUTHS  OOYYaIOIIMXCS
(0a30BbIil ypOBEHB).

Y4eOHas mureparypa

I'eomerpus. 10-11 xmaccel. YueOHUK U1 0011€00pa30BaTEIbHBIX
yupexnenuii. / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomuer u
ap./ M.: Tlpocsemienue, 2016.

JlononuurenbHas
auTeparypa

1. 3uB b.I. Jlunaktuueckue wmarepuansl. ['eomerpus. 10
kinacc.- M.: [Ipocsemenne, 2009.

2. 3uB b.JI. [Iupaktnueckue wmarepuanbl. ['eomerpus. 11
kinacc.- M.: [Tpocsemenne, 2009.

3. 3uB b. I'., Meiinep B. M. 3amaun no reomerpuun. 7-11
kiaccel. - Mockga. [Ipocsemenue. 2003.

4. IO. A. I'mazkos, . U. IOnuna, B. ®. byry3oB I'eomerpusi:
Pabouas Terpamp. 10 xmacc: mocoOue s ydamuxcs
obmieoOpa3oBarenbHbIX yupexaeHuit. - M.: IIpocBemenue,
2010.

5. IO. A. I'maszkos, 1. . IOnuna, B. ®. byry3os I'eomerpus:
PabGouass Terpans. 11 kmacc: mocoOue ans  yyanuxcs
o01meoOpa3oBaTeNnbHbIX yupexxaeHuid. - M.: Ilpocsemienue,
2010
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