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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOro ypOBHS s
oOywarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CPEAHETo OOIIero oOpa3oBaHus,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpamMMbpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JJIS CaMOPa3BUTHs M HENPEPBIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3ButTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUICAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTHYECKON HayKOH SBJIEHUH M MPOLECCOB pEaJbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUs, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOI1[ECTBE.

I'eometpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (HOPMHUPYEMOE NpU H3YYEHHH OO0YyYaroIUMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOECHUHU LENOYKHU JOTMUECKUX YTBEPKIACHUN
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 00JACTIX AEATENbHOCTU uenoBeka. OpHEeHTalMs 4esloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUsI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu O0bEIUHSET pa3Hble BHUIbl y4€OHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, 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  oOecriedyeHME  BO3MOXKHOCTM  NPUOOpETeHHs] 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 ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opMupoBaHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHEe YMEHHUS paCllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHHWE  aAJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHupoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

* pa3BUTHUE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEMN
oOydJaronuxcsi, TMO3HABAaTEIbHON  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yYMEHUH, KpUTUIHOCTH MBIIILIICHUS;



e (dopmupoBaHUE 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€OMETPUH 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/IaHHE  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 COJEPKAHUS.

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, pacnpelneNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOOBI OBJQJCHHE TE€OMETPUUYECKUMU
NOHATHUSMU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENIBHO, 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 n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUlockocTel. [lpocreiiine mnpocTpaHCTBEHHbIE (UTYypbl Ha
IUIOCKOCTH: TETPadap, KyO, Mapayieenune/a; MIOCTPOCHHE CEYCHUI.

[leprieHIMKYISAPHOCTL NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIC B
IPOCTPAHCTBE, IpPSIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEHMHBIM YroJ  JBYTPaHHOTO  yTJa.
IleprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTEN. TeopeMa o TpEX MepneHIuKyIsIpax.

MHororpaHHuKHu

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl W nupaMuabl. [IpaBuHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPABUIIbHASA NPU3Ma U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPaMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojekadip ¥ ukocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMO,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBWJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [uaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABUJIBHON MHUpaMUIBI,
TeopeMa O Iulomanu yceu€éHHoW mmpamuapl. [loHstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBI.

[Tono6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hununapuueckas MIOBEPXHOCTH, oOpasytoliue UTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yroias
U OCh, IUIOIIAQJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pasyrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AUAMETP; IUIONIA[b MMOBEPXHOCTH CQEPHI.
B3anMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0paxkeHue Tell BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApPA U KOHYca.

KomOunanuu Ten BpamieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAIICHHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsSIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HMUWIMHAPA,
koHyca. O0BEM 1mapa u miIomaas chepsl.

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

Ceuenuss mwiMHApa (TapauielbHO M MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE€ OCHOBAHUIO U TPOXOSIIEe uepe3 BEPIIUHY), CECUCHUS
mapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miiockoctu u B npocTpancTBe. CIoKeHUe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3AaHHBIX C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy Bekropamu. CKalApHOE TPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIMN
METO/I PH PEUICHUHA T€OMETPUYECKUX 3a/1a4.



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 POCCUHCKOro OO0IIecTBa, 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 OTHOILICHHEM 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); du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESATEIBHOCTH, 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
cCpedbl, 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  Pa3BUTUA HAyKM ¢  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKON 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 (0Cc8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupda,  NnpuMeHeHue  J02UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JleNIaTh BBIBOJBI C MCIOJb30BAHHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

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

e BBIOMpATH CMOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIICHUs, BBIOMpaATh Haubonee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

* HCHOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

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

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBUBJIATH JNePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI pEILICHHUS 3a]1auu;

e BbIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATh 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, aBaThb 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 CYXKIECHHS 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 TITYPMBD» 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 pelieHuUs
C Y4ETOM MMEIONTUXCS PECYPCOB  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 BO3HUKHYTHh IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHHUSA DPE3YIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

OmnepupoBaTh MOHATHUSIMH: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CICACTBUS W3 HUX TPH PEIICHUU
TCOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHITHAMU: MMAPAUICIBHOCTD U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE paCIHOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: ABYTPaHHBIM Yrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOIO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOI'PaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOI'PDAHHHMKOB (IMpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJljIeNIeIHIIe]I, KyO).

KnaccudummpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIHHBIC
MHOTOI'PaHHHKH; TIPSIMbIC M HAKJIIOHHBIC IPU3MbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/I CJICIOB.

CTtpouTh Cc€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYCCKHUX BEIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHIX BEJIIMYMH 10 00pa3iaM HiIn
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIMTHYECKHE METONbI TIPH PEIICHUN
CTAaHAAPTHBIX  MaTEeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TMPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [TOBEPXHOCTEH MHOTOTPaHHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU N0JI00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHIL.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPECTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, PEANOJIArarolluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NpPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoauTh NpHMEpPBHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKA3HHU, pACIIO3HABATH IPOSIBJIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb WU3YYEHHBIE IIOHATHS B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHOW TPOOJIEMBbI, MOJEIUPOBATH peabHbIC
CUTyallud Ha A3BIKE T[EOMETPUM, UCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYMUH.

11 KIIACC

OnepupoBaTh NOHATUSAMU: LUIUHAPUYECKAas MOBEPXHOCTh, 0Opa3yromme
IWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKass  MOBEPXHOCTb,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOJTYYEHHUS TE BPaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaAPOBON CEITMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA
CErMEHTA; IIApOBOW CJIOH, OCHOBaHHWE IIAPOBOIO CJIOS, BHICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TeNm  BpaIeHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (pOopMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIpDAaHHUK, BIHCaHHBIH B cdepy U
ONMHCaHHBIM OKOJIO c(epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbyncnsaTe COOTHOLIEHUS MEXy TUIOMAIIMU MOBEPXHOCTEH M 00BEMaMu
MO0I00HBIX TEJL.



N3o0paxxkarh m3ydaemble QUTYpPhl OT PYKH W C TNPUMEHEHHEM IIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢quryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUYEHHUS TEJ BPAILECHHUS.

W3Bnekarh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYI0 Ha YepTekax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpIinonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJalO0T.

[IprMeHATh MpaBUIIO Mapajuiesienunea.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaraloluX HECKOJIBKO IIaroB PELICHHUs], €CIIA YCIIOBHS IIPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpudecKue 3aa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarep 3amaum Ha 0OKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a1ad.

[IpumeHsaTs  mpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoaUTh NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEABHBIC
CATyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B IMPOLECCE IOWCKA PEUICHUA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOPEM, anmnapara anreOpbl; peraThb
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbIE U TIIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneHuKyISIpHOCTD 12 bubmmorexa [IOK
MPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTibl MEXKAY OPSIMBIMU U 10 | bubnuorexa [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
M 11 1
> HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
. bubmuoreka [JOK
6 06 9 1
DEMEI MHOTOTPaHHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHUE: ceyeHus, 4 1 bubnuoreka [IOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KoanuyecTBO 4acos D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
but6mmoreka [JOK
1 T 12
¢J1a BpallieHuA https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TEI 5 1 bubmorexa TIOK
https://m.edsoo.ru/1¢209e37
Bekrtopsl
3 KOOPJIUHATEI B 10 1 bubmmorexa IIOK
pA https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 00001IcHHE, 7 | bubnuoreka [JOK
CHUCTEMaTHU3alusg https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

