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IMNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOro ypOBHS st
oOyvarormuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepanbHOTO
rocyZapCTBEHHOTO 00pa30BaTENHHOIO CTaHApTa CPEAHEro O0IIero oOpa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPAJUIUNA POCCUUCKOrO 0Opa3oBaHUsI.
Peanuzanust mporpaMMbl 00€CTIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSMU,
COCTaBJISIFOIIIUMU OCHOBY JJIS CaMOPa3BUTHS M HEMPEPBHIBHOTO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPa3BUTHUSA
JUYHOCTHU O0YYarOInXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIAHEro oOOLIEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOyYEeHHsS] TE€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTus oOydarouuxcsi, (GOopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3YYEHHUS APYTUX yU4eOHBIX AUCUUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEICTaBICHUNA O CYIIHOCTH M TPOUCXOKICHUH T€OMETPHUYECKHX
a0CTpakinii, COOTHOIIEHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPaKEHUs
MaTEMaTUYECKOM HAyKOW SIBJIEHHM M TMPOIECCOB peaJbHOT0 MHUpPA, MeECTe
TE€OMETPHUH B CUCTEME HayK M POJH MaTeMAaTUYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYallMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOI1IeCTBE.

['eomeTrpust gBisieTcs: OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOECIeYMBAaeT BO3MOXHOCTb H3Y4Y€HHUSA KaK
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MbllUIEHHE, (HOPMHUPYEMOE NpU H3YYEHHH OO0YyYarolMMUCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesTeNbHOCTH 4YesoBeka. OpHeHTalus YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaabHOro ObITusA, (opMma
OTPaXEHUSI OKPYKAIOIIEr0 MUpPA, YCIOBHE YCIEIIHOTO IMO3HAHHUS M AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU
oOpazamu OObBEIUHSET pa3Hble BUIbl y4eOHOW U TPYAOBOM JESITEIBHOCTH,



SBJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY aKTyallbHa
3amaya (opMupoBaHUS y OOYyYalOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIILIICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIbHOCTH 10 MHOTUM HAMPABJICHUSM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yueHus — oOIeoOpazoBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHMe  BO3MOXKHOCTM  NPUOOpETeHHUs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKMX TIEOMETPUYECKUX 3HAHMM W JEUCTBU,
crieu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHUST 00pa30BaHus
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKIAIHBIM UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IMpeHa3HA4YeHaA st
00yYaroIMXCsl CPEAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpPOBHE OCHOBHOTO 001Iero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHYECKHUE YMEHHUS, CBSI3aHHBIC
COo crnenu(puKod TEOMETPUHU U HEOOXOJIMMBbIE IS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(ECCUOHATHHOU IEATETLHOCTH.

JlocTikeHHe 1€ OCBOCHHS TPOTPaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBIsIIOTCS:

11 ¢dopMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

71 (gopMUpOBaHUE TPEICTABICHUS O MHOTOTPAHHHMKAX M TeJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMaTHUYECKUX MOJEINSIX, MO3BOJSIOMIUX OMUCHIBATH
Y U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

11 ¢opMuUpOBaHHE YMEHHMS paclo3HaBaTh Ha YEpTEXkKaxX, MOJCIAX U B
peaJbHOM MHpPE MHOTOTPAHHUKH U T€Jla BPAILlCHHUS;

(1 OBJIQJICHUE METOJaMH pelIeHUs 3a7ad Ha MOCTPOEHHUS Ha M300paKeHHSIX
MIPOCTPAHCTBEHHBIX QUTYD;

1 ¢opMUpOBAaHHE YyMEHHUS OINEPUPOBATH OCHOBHBIMU TOHSATUSAMH O
MHOTOTPAaHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

[l OBJAQJCHUE  QJITOPUTMAMHM  PEUICHUWS  OCHOBHBIX  THUIOB  3a]ay;
dbopMHpoBaHHEe  yMEHHUS  TPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJE PEIICHHUs CTEPEOMETPUUECKUX 3aj]ad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

1 pa3BUTHE MHTEIUJIEKTYaJIbHBIX u TBOPYECKHUX CIIOCOOHOCTEH
oOyyJarommxcsi, TMO3HABAaTEIbHOM  AKTUBHOCTHU, HCCIEOBATEIbCKUX
yMEHUH, KpUTUYHOCTH MBIIILICHUS;



1 ¢gopMupoBaHUE GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBAHTHOM
F€OMETPUM: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS TE€OMETPUUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallUsIX U MPU U3YUYECHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (opMymupoBaTh HX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJEIIH, IPUMEHATh OCBOCHHBIN
FCOMETPUYECKUM amnmapaTr il pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1ay, UHTEPIPETUPOBATH U OLICHUBATD MOJYUYECHHBIC PE3YJIbTATHI.

OTAMYUTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUCHHE B KYPC
CTEpEOMETPUM B Hayalle €ro H3y4YeHus 3ajady, pellaeMblXx Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHUSI, U ONpe/IeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Hajl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JadbHEUIIIEMY U3YyUYCHHIO MTPEMETA.

[Ipeanourenue oTaaéTcsl HArISHO-KOHCTPYKTUBHOMY METOy OOy4YeHUsl, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUUYECKON JesTeNbHOCTU. Pa3BuUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydaluxcsi B Kypce CTEpPEOMETPUM MPOBOAUTCA 3a CU€T pelleHUus 3aJad Ha
CO37laHUE  TPOCTPAHCTBEHHBIX 00Opa3oB ®  3aJady HA  ONEPUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJSIAHOCTh, a OINEpUpPOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICUCHHUS OT
HarJISIAHOCTH, MBICIICHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJICPKAHUS.

OcHoBHBIE cojepkaTenbHble TuHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukm», «lIpsiMble U IIIOCKOCTH B IIPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbI U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacrpenensieTcss He TOJbKO MO COJAEpKaTeIbHBIM JIMHUSM, HO W MO TOJaM
00yueHHUsI Ha YPOBHE CpeJIHETO O0IIero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOCHMSI pabouell MporpaMMbl, pacmpeneNéHHbIM [0 TrojaM OoO0y4eHwus,
CTPYKTYpPUPOBAaHO TakKuM 00pa3oM, YTOOBl OBJAJCHUE TE€OMETPUUYECCKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIJEIOBATEIBHO U MOCTYIMATENIBHO, C
COOJIFOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX MPENCTABICHUN OOYyYaroNIuXcs, paclmpss U
yrayonsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 gac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4uenus - 102 y4eOHbIX daca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajulelibHble M CKpeuuBaronmecs npsmble. [lapainenbHOCTs MNpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIABHBIE IPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NPAMBIX; MAPAJIIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IHpsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUIockocTed. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadap, KyO, mapajuieenune/a; MIOCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTh NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC IIPSAMBIC B
IIPOCTPAHCTBE, IpSIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJj, JIMHEHMHBIA YroJ  JBYTPaHHOIO  yIJIa.
IleprieHIMKYISp U HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT OpsAMOM A0  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. TeopeMa o TpEX MepneHIuKyIspax.

MHororpaHHuKH

IToHsiTHE MHOTOIPAHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIbIC
Y HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronpHas
Opu3Ma; 'paHu U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesieniunes; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUIbL; TPaBUIIbHAS U
yceu€éHHasg nHupaMuga. OJEMEHTBl Npu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA NPHU3MA U
IpaBWiIbHAs NUpaMUAQ; NPAaBWIbHAS TPEYrojbHas NUpaMua M MPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKa’ap v ukocasap. CeueHus Npu3Mbl U TUPaAMU/IbI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
IUIOCKOCTA.  DJEMEHThl CHUMMETPHM B  NHPaMHIaX, HapajUielenunenax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Brluucnenue »j1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIM, YTJIbl.
[Tmomans OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH MIPSMON IPU3MBI,
IJIOAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON IMHPAMHU/IBI,
TeopeMa O Iulomanu yced€éHHoM mmpamuabl. [lonstue o6 o0béme. OOBEM
MAPAMUJIBI, TTPU3MBI.

[Tono6neie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMIAIIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasyroliue UIUHAPUYECKON
MOBEPXHOCTH, OCh LMWJIUHJAPUYECKOM TMOBEPXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIOMaAh OOKOBOM U TMOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOM noBepxHocTu. KoHyc: ocHOBaHME U BepIInHa, o0pa3yroias
U OCh, IUIOMIaJb OOKOBOM U TIOJHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u miap: 1EHTp, paauyc, AUAMETP; IUIONIAb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
JI01a/1b CEephl.

N3obpaxkeHue Te BpallleHus Ha MII0CKOCTU. Pa3BépTka IuInHIpa U KOHYca.

KomOunanuu Ten BpamieHUs W MHOTOTPAHHHMKOB. MHOIOrpaHHUK,
OMHCaHHBIA OKoJIO cdepwl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIlCHUS.

[Tonsarue 06 06nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
OpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM MUIMHApPA,
konyca. O0BEM mapa 1 miomaasb chepsl.

[TogoOubie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus mwmHApa (TapauielbHO W MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIHUHY), CECUCHUS
mrapa.

BekTOpbl  KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B poctpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha yucio. Pa3noxxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBunio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JEUCTBUU C BekTopamu. [IpssMoyrosibHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy BekTopamu. CKalIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMH M IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEUICHUHA T€OMETPUUYECKHUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHU,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTeMaTUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM ITYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a1ad, pELIEHHUI, paccy X IeHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 3JJ0pOBOTO U 6e30macHOro 00pasa »KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATHH U

OT/bIXa, peryJisipHas dusnueckas AKTUBHOCTb); (du3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CHOPTHUBHO-03J0POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeld mnpodeccun W Ppeaau30BbIBaTh COOCTBEHHBIC >KH3HEHHBIC ILIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTUYecKoMy OO0pa3oBaHUI0 U
caM000Opa30BaHUI0 Ha TPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAMPABICHHOCTH.

JKOJO0rMYeCKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHMUMAHHEM BIIHMSHUS
COI[MAJIbHO-DKOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBbHON
cpedbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieMm;
OpPUEHTAIIME HAa NMPUMEHEHHUE MATEMAaTUYECKHWX 3HAHWM Uil pEIIeHUs 3a/1ad B
00JIacTH  OKpYXarolleil cpelapl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJIEICTBUN I OKPYKAIOIIEH CPEbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH M  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTEMaTUYECKONH HayKh Kak cdepbl UYeIOBEUECKOW MESITeIbHOCTH, ITaloB €€
pa3sBUTUS W 3HAYMMOCTH JUISl PAa3BUTUS LUBWIM3ALMH;, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTYpOW KakK CPEACTBOM IIO3HAHUA MUPAa;
TOTOBHOCTBIO OCYIIECTBIATh MPOEKTHYIO U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH]/IMBUIyaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBbI YUE€OHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0CUCTNEUAMU.

1)  Vuuseepcanvuvie  nosmaseamenwvmvle  Oeticmsusi,  o0becneuu8aOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOYECCO8 00yuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJycalowe2o  Mupa,  NpuMeHeHue  J102UYecKUx,
ucce0o8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeiicTBU:

1 BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUW MEXIY MOHITHAMU; (HOPMYIHUPOBAThH
OTIpeie/ICHUS]  TOHSATHUN; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJlaccu(UKaMy, OCHOBaHUS JUIsl 0O0OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

() BOCIPUHUMATH, (QOPMYJIHPOBATH U MPEOoOPa30BBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

() BBISIBJISITh ~ MATEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX,



npemjaraTb  KpUTEPUM Ui BBISIBICHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JeNaTh BBIBOJABI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATENIHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apryMEHTALIHIO,
OPUBOJUTH TMPUMEPBI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL;

BBIOMpATh C€Ioco0 penieHus: yd4eOHOM 3agauv (CpaBHHBATh HECKOJIBKO
BApUAHTOB pElIeHUs, BBIOMpaTh Haubosiee MNOAXOASIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCcKue 1eCTBUA:

[

UCITIOJI30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHOe, (OpMHUpOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIMIO, MHEHUE;

MIPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBII HKCIIEPUMEHT,
UCCIIEJIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro
0o0BbEeKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH OOOOIIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOIOJEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3MPOBATh BO3MOXXKHOE PA3BUTHE IIPOLIECCa, a TAKXKE BBIJBUTATh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

0

2)

BBISIBIIATE ePUIUTH MHPOPMAIUU, TAHHBIX, HEOOXOIUMBIX IIJISI OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]1a4H;
BBIOMpaTh  MHPOPMAIMIO W3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUOB U (GOPM MPEACTABICHHUS;
CTPYKTYpHUpPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IHUHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKy;
OIICHUBATh HaIEKHOCTD uHpOpMAaITUU o CaMOCTOSITEITLHO
c(hOopMyYITUPOBAaHHBIM KPUTEPHUSIM.

Vuueepcanonvie KoMMyHukamueHwvle Oelicmeus,  o0becneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.
OO0menue:



[ BOCHpPUHMMATh M (OPMYIHpPOBaTH CYXJIEHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
XOJly peleHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

1 B Xo0Jie 00CyXJIeHUs 3a]aBaTh BOIPOCHI [0 CYLIECTBY 00CYK/1aeMOl TEMBI,
npoOJIeMBbl, perraeMoi 3aJ1auu, BEICKAa3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
pELIEHHUsI; COMOCTABJIATh CBOM CYXKICHHS C CYXACHUSMH JPYyTruX
YYACTHUKOB JHanora, OOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IMO3HIIMM; B
KOPPEKTHOI popme GpopMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,

T TpPEeACTaBIATbH  PE3yibTaThbl  pELIEHHUs  3a4a4M,  DKCIEPUMEHTA,
UCCIIEJIOBAHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

[ TOHWUMAaTh W  HUCIOJB30BaTh  NPEUMYIIECTBA  KOMAHIAHOH |
VH/IMBHUTyJIbHON paOOThI MPU PEIICHUH YYeOHBIX 3a/1a4; MPUHUMAThH 11eJTh
COBMECTHOH JESATENbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacTipeAensaTh BUABI paboT, TOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;

[l y4acCTBOBATh B IPYIIOBHIX opMax paboTsl (00CykaeHMS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIMOIHIATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHSI C JPYTUMH UWICHAMH KOMaH/IbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBHS.

3) Yuueepcanvnvie  pecynamueHble oeticmaus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUUHOCHIU.
Camoopranusanus:

] COCTaBJIATH IJIaH, AJICOPUTM PELICHHS 3a7a4H, BBIOUPATH CIIOCO0 PEIIeHUS
C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YUETOM HOBOU
uHpopMauu.

CaMOKOHTPOJIb:

(1 BJIAJeTh HABbIKAMM [I0O3HABATEJIIbHOW pEeQIEKCUUM KaK OCO3HAHUs
COBEpLIAEMBIX JIEVCTBUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMHU  CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yJibTara peleHnsl MaTEMaTUIEeCKOM 3a1auu;

1 IpeABUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEILICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;



[ OLICHMBaTb COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YIbTAaTOB IEATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHUSIMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TPH PEIICHUU
T€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUAMU: NMAPATUIETBHOCT U MEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccuduumpoBarh B3auMHOE pacHoOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATUSIMH: JABYTPAaHHBIM YTOJl, TPaHW JBYTPAHHOTO YTIa,
pedpo IBYTPAHHOTO yTJia; JUHEHHBIM Yroyl JBYrpaHHOIO YIJIa; TpajycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHMKOB (MHUpaMUa; TPHU3Ma,
IPsIMOYTOJIbHBIN TapaJijiesienune, Kyo).

KmaccudumupoBarb ~ MHOTOTpAaHHHWKH,  BBIOMpas ~ OCHOBaHWSA  JUIA
Kkiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH, TIPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TTApaJUICICTUIICbI ).

OnepupoBaTh MOHATUIAMH: CEKYIIIasl INIOCKOCTh, CEYE€HHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIIUIIBI TIOCTPOCHUSI CEUCHUM, UCTIONB3YST METOJ] CJIC/IOB.

CtpouTh ceUe€HHUS MHOTOTPAHHMKOB METOJIOM  CIICJIOB, BBIMIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Guryp: BUI
CBepxy, COOKyY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE FEOMETPUUECKHUX BEJIMUMH MO 00pa3iaM Wiu
anropuT™MaM, TPHUMCHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH pPEIICHUN
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a7a4 HAa BBIYUCICHUE PACCTOSTHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEXKIY
CKPEUIUBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKJIEHUE FEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Wiu
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJbI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIUBAIOIUMHUCS TPSIMBIMH, MEXIy TPSIMOM UM  TUIOCKOCTBIO, MEXIY
IUIOCKOCTSMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IJIOLIAAN MMOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpHU3Ma,
nupaMupja) ¢ T[pUMEHEHHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHSAMHU: CUMMETPHsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBHI.

N3Bnekarb, mnpeoOpa3oBbIBATH M HHTEPHOPETUPOBATH HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensaTp TeomeTpuyeckue (aKTbl ISl PELICHUS CTEPEOMETPUUYECKUX
3a7ay, MPEANOJIAraroluX HECKOIBKO LIaroB PELICHHUs, €CJIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpuMmeHATs mpocTedlive NPOrPAMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
YKU3HHU, pACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOIYyYEHHBIE 3HAHWSA HA IPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CATyallud U IPUMEHATb W3YyYECHHBIC IIOHATUSA B IIPOLECCE IOUCKA PELICHUS
MaTeMaTu4ecku CGHOPMYJIUPOBAHHON TMPOOJIEMBI, MOJAEIUPOBATH peaIbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, annapaTa aareOpsbl; peiaThb
IIPAKTUYECKUE 3a1a4l, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh NOHATUSAMU: LUIUHAPUYECKAs MOBEPXHOCTh, 0Opa3yroline
WINHAPUYECKONM  MOBEPXHOCTH;  IIWIMHJIP;  KOHUYECKAass  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpanienus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacmoiokeHne chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIaAPOBON CEIMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CEerMeHTa; IIapOBOM CJION, OCHOBAHME ILAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIOS;
11apOBOM CEKTOP.

Boruncnate  00BbEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaIIEHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (popmyI.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMMCaHHBIM OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIleHusl.

BbIYHCchsTh COOTHOLIECHUST MEX]y IUIOIIAIIMU MOBEPXHOCTEH M 00BEMaMu
M0IOOHBIX TEJL.



N3o0paxarh u3ydaembie QUTYphl OT PYKH W C TNPUMEHEHHEM THPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Bux cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3Bnekarh, WHTEPIPETUPOBATH U MPeoOpPa3oBbIBaTh HWHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpIinonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCII0, O0BACHITH, KAKUMH CBOWCTBAMHU OHU 00JIaJIaIOT.

[IprMeHATh MpaBUIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMHM, CKaJISIPHOE NMPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEIECHUE BEKTOPA HA YMCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISPHOE IMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aznaBarh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[Ipumensaty reoMerpudeckue QakTbl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpudecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHWH H
HAXO0XJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liamM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMAaTHYECKHUX 3a4ad.

[IpumeHsaTs mpoCTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoUTh NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMSA HA IPAKTUKE: AHAJIWU3UPOBATh PEaIbHBIE
CATyallud W MPUMEHATb HW3YUYEHHBIEC IIOHATUS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKdu CHOpPMYJIHPOBAHHON TPOOJIEMBbI, MOJACIUPOBATh pPEaIbHbIC
CUTyallnd Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX OHITHI M TEOPEM, anmnapara anreOpsl; pemaTh
MIPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKICHUEM T€OMETPUUECKNX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieioB U TeM (undgposBbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bubnuoreka [IOK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 0 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 1 bubnmnoreka [JOK
[TapayenbHOCTh OPSIMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneH UKy AIPHOCTD MPSMBIX U 12 1 1 bubnuorexa [JOK
TUIOCKOCTEMN https://m.edsoo.ru/1¢c209e37
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 0 bubmorexa HOK
https://m.edsoo.ru/1¢c209e37
5 MHororpaHHuKu 11 1 1 bubmorexa [OK
https://m.edsoo.ru/1¢209e37
N bubnmmoreka [IOK
6 1 0
OOBEMBI MHOTOIPaHHHKOB ? https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
I1 : 4 1
7 OBTOPEHHUE: CEUCHHUs], PACCTOSIHUSA U YTJIbI 0 hitps://m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 3




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/mn P Konrtpouabnsie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
I Tena spamenus 12 0 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 1
OonEub Ten > 0 https://m.edsoo.ru/1¢209¢37
bu6mmorexa [JOK
B 1 1 1
3 €KTOPBI U KOOPJIMHATHI B IPOCTPAHCTBE 0 hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHmE, 06001IEHNE, 7 1 0 bu6mmoreka [JOK
CHUCTEMaTH3allus 3HAHU I https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 3 2







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIA YHEHUKA

* MaTremaruka: anredpa v Hadajla MaTeMaTHYECKOr0 aHaIu3a, FTeOMEeTPHSI.
I'eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomiies C.b.

1p., AknrmonepHoe oomectBo «M3marenscTBo «IIpocBemenne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH



