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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTCs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOLIEero
o0pa3oBaHus, TaK KaKk 00ECIeYNBAET BOZMOXHOCTh W3yYEHUS AUCLMIUIUH €CTECTBEHHO-
HAy4YHOM HAIPaBJIEHHOCTH U MPEAMETOB I'YMaHUTApHOroO 1ukKia. IlockosbKy tornueckoe
MBILIUIEHUE, (OpMHUPYEMOe NpU M3YyYECHUHM OO0YYaroIIMMUCS MOHSITUHHBIX OCHOB
reOMETPUM, IIPU JIOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHHM IENOYKHA JIOTHYECKHUX
YTBEPKIACHUH NIPU PELICHUH T'€OMETPUYECKHUX 3a]a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HETIOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
LUKJIA, B YaCTHOCTH (PU3NYECKUX 3a/1ay.

Ilenp ocBoeHust mporpammsl ydeOHoro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE HHIMBUIYAJIBHBIX CIOCOOHOCTEW O00ydYarommxcs MpU H3YyYEHUU
reOMETpUH, KaK COCTaBJIIOIIEeH mpeaMeTHOM oOnactu «Martematuka M nMH(pOpMaTHKa»
yepe3 obecreyeHre BO3MOXKHOCTH NPUOOPETeHHsT U MCIIOJIb30BaHUs Oosiee TIIyOOKHX
F€OMETPUYECKUX 3HAHUW M ACUCTBUM, CHEUPUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIs
YCIIEHIHOTO  NPO(QECCHOHAIBHOTO 00pa30BaHUs, CBA3aHHOIO C HCIOJIb30BaHHEM
MAaTE€MAaTHKH.

[IpuopuTeTHBIMU  3aJja4aMM  Kypca T€OMETpUUM Ha yriayOJEéHHOM YpOBHE,
pacCIIMPSAIONIUMHI U YCUJIUBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacliMpeHue MNpPEICTABICHUS O TEOMETPUM KAaK YacTH MHPOBOM KyJIbTYphl U
(dopMHUpOBaHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dopMHUpoBaHHE MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX
MAaTE€MAaTHYECKUX MOJENAX, IMO3BOJIAIONIMX ONMCHIBATH W M3y4aTb pa3HbIC SIBICHUS
OKpYXKaIOLIEro MHpa, 3HAaHWE MOHATHUWHOIO amnmapara mno pasgeiny «CrepeomeTpus»
y4e0HOro Kypca reOMeTpuH;

dbopMupoBaHHEe YMEHHUS BIIaJIETh OCHOBHBIMU TOHATUSAMH O HPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMHM, 3HaHHE TeopeM, (GOpMYydl U YMEHHE HUX
NPUMEHSTh, YMEHMsI JOKa3blBaTh TEOPEMbl W HAXOAUTb HECTAHJAPTHBIE CIIOCOObI
peuieHus 3aaay;

dbopmMHUpoBaHHE YMEHHUS paclO3HABATh HAa YEPTEKaxX, MOJIEISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKH M TeJla BPallleHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIN;

dopMHupoBaHHE TOHUMAHHUS BO3MOXXHOCTH AKCHOMATUYECKOTO  TOCTPOCHHS
MaTeMaTUYECKUX TEOpHUid, (OPMHPOBAHHE MOHUMAHUS PO AaKCHOMAaTUKUA TpU
IIPOBEACHUU PACCYKICHUN;

dopmMHupoBaHHEe YMEHHUS BIaJeTh METOAAMH JIOKA3aTEIIbCTB U  aJIrOPUTMOB
peleHuss, YMEHUsI UX NPUMEHATh, MPOBOIAUTH JI0KA3ATEIbHBIE PACCYKIECHHUS B XOJE
pelIeHus CTEPEeOMETPUYECKMX 3aJad M 337a4 C [PaKTUYECKUM COJIEpPKAHUEM,
dbopmMupoBaHHe MPEACTABICHUS O HEOOXOIMMOCTH JOKa3aTeNbCTB MpPHU OOOCHOBAHUU
MaTEMaTU4YECKUX YTBEP)KIECHUH W POIM AKCMOMATHKU B IIPOBEIECHUU JEAYKTHBHBIX
pPacCyXICHHUI;

pa3BUTHE U COBEPILIEHCTBOBAHNWE MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyyaromuxcsi,  [O3HAaBaTEJbHOM  AaKTMBHOCTH,  HCCIIEJOBATEIbCKUX  YMEHHIH,
KPUTHYHOCTH MBILUICHHSI, HHTEPECA K U3YYEHUIO T€OMETPUH;



dopmupoBaHre PyHKIHOHAIBEHOW TPAMOTHOCTH, PEIIEBAHTHOW T€OMETPHUN: YMEHHS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peasbHBIX KU3HEHHBIX CHUTyallMsIX W IPH H3YYEHUU JPYTUX Y4eOHBIX IPEIAMETOB,
IIPOSIBJIICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS PEABHBIX CUTyalUuH,
UCCIJIEIOBAaHUS IOCTPOCHHBIX MOJENIEH, MHTEPIPETALMH TIOJyUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJI€pKaTEIbHBIMU JUHUAMU yuyeOHoro kypca «['eomerpusi» B 10-11
KJj1accax ABILOTCA: «[IpsiMble M TUIOCKOCTH B IPOCTPAaHCTBEY, « MHOrorpaHHuKN», «Tena
BpallleHUsD», «BEKTOpBI M KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

CpopmynupoBannoe Bo @PI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HOHATUSIMHUY, PEIEBAHTHBIMU T'€OMETPUM Ha YriyOn€HHOM ypoBHE oOydenus B 10-11
KJaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHHMHM pacmpenessieTcss He TOJbKO MO COAep KaTelIbHbIM
JUHUAM, HO U 1o roaaM oOyuyenus. CopepxaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTataM  ocBoeHuss  DenepanbHoil  paGouelt  MpoOrpaMmbl,
pacrnpenenéHHbIM 10 rojaM OOYy4eHHs, CTPYKTYpPUpPOBAaHO TakuM o0pa3oMm, 4YTOOBI KO
BCEM  OCHOBHBIM, MPUHIMUNHAIBHBIM  BOIpocamM  oOydaromuecss — oOpalaiuch
HEOJIHOKpPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKIUMU MMOHATUIMU
U HaBBIKAMHM [IOCJIEIOBATEIIbHO M IOCTYNATENIbHO, C COOJIOJEHUEM MpPUHLHUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAaTh B OOILIYI0O CHCTEMY T'€OMETPUUYECKHX
npeicTaBiIeHU oOydalomuxcsi, pacmupsiss U yrayonss e€, oOpa3ys NpodHbIe
MHO’KECTBEHHBIE CBS3H.

[Tepexon kK U3y4EHHUIO T€OMETPHH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3AaTh ycloBus A AuddepeHnnanuu o0y4eHus, TOCTPOCHUS WHINBUIYaTbHBIX
o0pa3oBaTeNbHBIX NPOrpaMM, OOECTEeUnuTh YIIyONE€HHOE H3yUYEeHHE TE€OMETPUU Kak
COCTaBIIsAOIIEH yueOHOTro npeameTa « MaTeMaTuKay;

MOJIFOTOBUTh OOYYAIOMIMXCSA K MPOJOJDKEHUI0 HM3YYEHHS MaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymieir mnpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKIy OOIUM U
npodecCuoHaATBHBIM 00pa30BaHHUEM.

Ha n3yuenue yueGHOro kypca «I'eomerpusi» Ha yriayOiaEHHOM YpPOBHE OTBOJUTCS
170 gacos: B 10 kmacce — 68 yaca (2 yaca B Hegeno), B 11 kmacce — 102 vaca (3 gaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMBbIe U TIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS CTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCMOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHOE  pacnosioKeHHME TpsAMBIX B INPOCTPAHCTBE:  IEpECEKaroIuecs,
NapajuleJbHbIE W CKpEIMBaroImuecs npsMble. [Ipu3HakyM CKpEmMBAIOMMXCA MHPSIMBIX.
[TapaninenbHOCTh NPSIMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: IMApajuIEIbHBbIE IPSMBIE B
IIPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSIMOM U INIOCKOCTH.
[TapannenbHoe W LEHTpalbHOE NPOEKTUpPOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajyIeNIbHOTO MpPOeKTHpoBaHusA. M3o0pakenue ¢uryp B mnapaieabHON
IIPOCKIMN. YTIbl C COHANPABICHHBIMA CTOPOHAMH, YrOJ MEXKIYy IMpsSMBIMH B
npocTpaHcTBe. llapanienbHOCTh IIOCKOCTEW: NapajulelbHblE IUIOCKOCTH, CBOMCTBA
napajieNnbHbIX MmiockocTei. [Ipocreiimue mpocTpaHCTBeHHbIE (UIYpbl Ha IIOCKOCTH:
TETPAdAP, NapaJJICIEIHIIE, IOCTPOCHUE CEYCHUM.

[lepneHIUKYIApHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIUKYISPHBIC IIpsSMbIE B
IIPOCTPAHCTBE, MPAMbBIE MAPAJUICIbHBIE W IEPIECHIUKYJAPHBIE K IUIOCKOCTH, IMPU3HAK
NEPNEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeEMa O MPSMOW IEPIEHINUKYIIPHON
wiockoctd.  OpToroHaJbHOE NpoeKTUpoBaHWe. IlepneHAMKYnssp M HAKIOHHBIE!
pacCTOsSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 IJIOCKOCTH, ITPOCKIHUS
burypsr Ha IIJIOCKOCTB. [lepnieHAUKYIIPHOCTD IIJIOCKOCTEHN: IIPU3HAK
NEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX nepneHauKyispax.

VYTIibl B MPOCTPAHCTBE: Yroyl MEXAY MNPSMOW M IUIOCKOCTBIO, ABYIPAaHHBIA Yrod,
JUHENHBIA yroa AByrpaHHoro yria. TpéxrpaHHsli U MHOrorpaHsHsle yribel. CBoMcCTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yryia. CBOHCTBAa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB Ul TPEXTPAHHOIO yTJIa.

MHororpaHHuKHU

Bunibl MHOTOrpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronapHas npusma,
npsiMasi W HaKJIOHHAs TMpU3Mbl, OOKOBasi M TOJIHAS TOBEPXHOCTh IPHU3MBI.
[Tapamtenenumnen, NpsAMOYTOJIbHBIN NTapajuIeICIUAIE] U €T0 cBoKcTBa. KpaTuanmme nytu
Ha TIOBEpXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTtpaHcTBeHHas Teopema
[Mudaropa. Ilupamuna: n-yrompHas mMupamuia, NMpaBWIIbHAS M yCeu€HHAsl MUPAMUIBL.
CpoiictTBa pébep U OOKOBBIX TIpaHed MpaBuUiabHOM nMpamuibl. IIpaBuiibHBIE
MHOTOTPAaHHUKH: TIpaBWIbHasg IpuU3Ma U [paBWIbHAs NUPAMMAA, IpaBUJIbHAs
TpeyrojbpHas NUpaMUJa U NPaBWIbHBINA TeTpa’np, KyO. IIpencraBnenue o npaBUIBHBIX
MHOTOTPAaHHUKAX: OKTa’Ip, NOAEKadAP U UKOCAIP.

Bbluncnenne »31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, yrisl. Ilinomans
OOKOBOI MOBEPXHOCTH UM MOJHOW IMOBEPXHOCTU MPSIMOM MPHU3MBI, IJIOLAJAb OCHOBAHUM,



TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOM mpu3Mbl. [1nomans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIIBHON MUPAMHUJIBI, TEOPEMA O TUIOMIAAN YCEYEHHOW MUPAMU/IBI.

CummeTpuss B~ IPOCTPAHCTBE.  ODJEMEHTbl  CUMMETPUU  MPABUIIBbHBIX
MHOrorpaHHukoB. CuUMMeTpuss B  MPaBUIBHOM  MHOTOIPAHHUKE:  CHUMMETPUS
napasuieenuIena, CAMMETPUS TPABUIIBHBIX TPU3M, CAMMETPUS TPABUIBHON MUPAMUIBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABJIECHHBIE U TPOTUBOIIOI0KHO HAMPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpPOB. J[€MCTBUS C BEKTOPAMHU: CIIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha 4uciio. CBOMCTBA CIIOAKEHHSI BEKTOPOB.
CBoiicTBa yMHOXXEHUsI BEKTOpa Ha uncio. [loHsTue komruianapHusie BeKTOpHI. [Ipu3Hak
KOMILJIAHAPHOCTH TPEX BEKTOpOB. [IpaBmino napammenenunena. Teopema o pa3inoKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoyrosibHas cucrema KOOpPAWMHAT B
npoctpanctBe. KoopnauHatel BekTopa. CBA3b MEXIYy KOOpAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJ MEXKy BeKTopaMmu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[ToHATHS: TUIUHAPHYECKAs TTOBEPXHOCTh, KOHUYECKAsl MTIOBEPXHOCTh, ChepruuecKas
MOBEPXHOCTh, OOpasyroliue TmoBepxHocTe. Tema BpalleHWs: MWIMHIAP, KOHYC,
yCceu€HHBIM KOHYC, cdepa, map. Bzaumuoe pacmonioxenue cdepbl U TMIOCKOCTH,
KacaTelibHas IJIOCKOCTh K cpepe. M3o0parkeHne Tel BpaleHus Ha MIIOCKOCTH. Pa3BépTka
IUIUHApa U KoHyca. CumMeTpus cepsl u mapa.

O06béM. OcHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 06 00bEME MPAMOYTOIBHOTO
napajienenurena u ciuenactsus u3 He€. OO0bEM MNpsIMOM W HAKIOHHOW TPHU3MBI,
HUJTUHIpPA, TUpaMUIbl U KoHyca. OO0BEM 1I1apa U I1apoBOro CErMEHTA.

KomMOuHanmu ten BpalleHus U MHOTOrpaHHUKOB. [Ipu3Ma, BnrcaHHas B LUIUHID,
omnucaHHas okono ImHIapa. [lepecedyenne chepsl W mapa ¢ miockocThio. Kacanue
mapa U cdepbl MIOCKOCThI0. [loHSATHE MHOTOrpaHHWKA, OMHCAHHOTO OKOJIO C(Qepsl,
cdepsl, BIMCAHHOW B MHOTOTPAHHUK WJIN TEJIO BPAIICHHUS.

[Tnomanb MOBEpXHOCTH IMIMHAPA, KOHYCA, Tiomaab chepsl u e€ yacteit. [lonodbue
B mpocTpancTBe. OTHOIIEHHE O00BEMOB, IUIONIAJCH MOBEPXHOCTEH MOJAOOHBIX (UTYP.
[IpeoOpazoBanne momobusi, romoreTus. PemeHue 3amad  Ha  TUIOCKOCTH  C
HCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne cedeHU MHOTOTPAHHUKOB W TEN BpallEHUSA: CEYEHUs LMIUHJIpA
(mapanienbHO U MEePIEeHIUKYIIIPHO OCH), CeYEHHUs KOHYyca (MapaielibHble OCHOBAHUIO U
MPOXOMSAIINE Yepe3 BEpIINHY), CEUCHHUs Iapa, METOJbl MOCTPOCHHUS CEYEHUMN: METOJ
CJI€I0B, METO]I BHYTPEHHETO MPOEKTUPOBAHMUSI, METO/]I IIEPEHOCA CEKYIIEN MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpocTpancTtBe. Omnepanuu HajJ BEKTOpamMHu. BeKTOpHOE yMHOXKEHUE
BeKTOpOB. CBOMCTBA BEKTOPHOro YMHOXeHUs. [IpsiMmoyrosibHas cucrema KOOpJIMHAT B



npoctpanctBe. Koopaunatel BekTopa. Pasznoxenue BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ MPU PEUICHUU T€OMETPUUECKUX 3aad.

JIBH2KeHMSI B IPOCTPAHCTBE

JBwxenus: npoctpanctBa. OtoOpakeHus. JBrxeHust U paBeHCTBO ¢uryp. OO0uue
CBOWCTBAa JBWXCHUU. Buapl JIBMXKEHUWI: TapasiedbHbId MEPEHOC, LEHTpaJIbHas
CUMMETpHsI, 3epKajbHasi CUMMETpPHs, IMOBOPOT BOKpyr mnpsimoil. I[IpeoOGpazoBanus
nono6us. [Ipsmas u cdepa Diinepa.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxaancKkoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMK OOydYalomerocs Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 YJI€Ha POCCHUIICKOTO OOIIECTBa, MPEACTaBICHHE O MaTeMaTHYeCKHX
OCHOBaxX ()YHKIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBICHUH, MPOLEIYp I'PaXKAaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICWCTBOBATH C COIIMAJIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C MX (PYHKIIUSIMH 1 HA3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIMTAHHE:

c(OpMHUPOBAHHOCTh POCCHUMCKOW T'PAKJAHCKONW WIACHTHUYHOCTH, YBaXEHHUS K
IPOUUIOMY M HACTOSIIEMY POCCUKMCKOW MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K
JOCTH)KEHUSIM POCCUUCKUX MATEMAaTHKOB M POCCHUKMCKON MaTeMaTH4eCKON UIKOJIbI,
MCIIOJIb30BAHNE STUX JOCTIKEHUH B APYTUX HayKaX, TEXHOJIOTHUSAX, cepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAaHHE JYXOBHBIX LEHHOCTEH pPOCCHMCKOro Hapoja, CHOpMHPOBAHHOCTD
HPABCTBEHHOTO CO3HAHHUS, HTHUYECKOIO TOBEACHMS, CBA3AHHOTO C NPAKTHYECKUM
NPUMEHEHHEM JOCTHKEHUNW HAyKHM M JESTENbHOCTHIO YYEHOIO, OCO3HAHHME JIMYHOIO
BKJIa/1a B IOCTPOEHHE YCTOHYMBOIO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAsl HSCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEHICHHWH, pPacCyXIEHUH, BOCIPHUUMYHUBOCTH K
MaTeMaTHYECKUM acrleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BoCIUTAHME:

c(OpMHUPOBAHHOCTh yYMEHHS MPUMEHSATh MaTeMaTUYECKHWE 3HAHUS B HHTEpecax
310poBOro M 0Oe3omacHoro obOpas3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHUE, COAJAaHCUPOBAHHBI pEXUM 3aHATUH M OTHbIXA,
perymnsipHas ¢u3nueckas akKTUBHOCTB), (PU3MUYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUIX
CIIOPTUBHO-03/I0POBUTENBLHON J1€ATEIbHOCTHIO;

6) TpyoBoe BociMTaHuUeE:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOMS, UHTEpEC K pazIu4yHbIM
chepaM TpodEeCCHOHANBHON JEATENIBHOCTH, CBSI3aHHBIM C MaTeMaTHUKOH u  eé
NPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieil mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHbI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTHYeCKOMY O0pa30BaHUIO M CaMOOOpa30BaHMIO HAa MPOTSHKEHWU BCEH JKU3HH,
TFOTOBHOCTh K AKTMBHOMY YYaCTHIO B PEHICHUM NPAKTUYECKHUX 3a]ad MaTeMaTH4eCKON
HaIlpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:



c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYPHI, TOHUMAaHUE BIUSHUS COLMAIHHO-
HKOHOMMYECKUX MPOLIECCOB HA COCTOSIHME MPUPOJAHON M COLMAIBHOM Cpelbl, OCO3HAHUE
r100aNbHOTO  XapaKTepa OHKOJIOTMYECKHX MpoOJieM, OpHEeHTalus Ha [pUMEHEHUe
MaTeMaTHUUYEeCKUX 3HAHUM Mg pelieHus 3aJad B 00JIaCTH OKpPYXKaIolIel Cpenbl,
IJIAaHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUH JUIsl OKPYKaroIIei
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKd M OOIIECTBEHHOW MPAKTHKH, MOHUMaHWE MaTeMaTHUYeCKOW HayKH Kak
chepbl 4eIOBEUECKON JEATEILHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS
[UBUJIN3AlIMY, OBJIAJICHUE S3BIKOM MATEMaTUKU W MaTEeMaTHYEeCKOW KyJIbTypoW Kak
CpPEACTBOM  TIO3HAHMS  MHpA, TOTOBHOCTb  OCYIIECTBISITH  MPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AedcTBHUA:

BBIABIATh M XapaKTEpU30BAaTh CYILIECTBEHHbIE TPU3HAKK MaTEMAaTHUECKHX
00BEKTOB, TMOHATHUWA, OTHOLICHHH MEXIy MOHATHUSAMHU, (OPMYIHPOBATh ONpENETICHUS
NOHSTHM, yCTaHaBIMBATh CYUIECTBEHHBIM MPU3HAK KiIacCU(PUKALKUK, OCHOBAHUS JUIS
0000111eHNS U CPaBHEHUS, KPUTEPUU TIPOBOJIMMOTO aHAIIN34;

BOCIPUHUMATh, (DOPMYJIUPOBATH U MPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC
U OTpULIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBISIBIIAITh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTUBOpEYHs B
(dakTax, TaHHbIX, HAOMIOACHUIX U YTBEPKICHUAX, Pe/IaraTb KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUMIL;

JIeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHI 110 aHAJIOTHH;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEP)KIECHUMI
(mpsiMble ¥ OT MNPOTHUBHOTO), BBICTPAUBATh ApTyMEHTAlLIUIO, MPUBOAMTH IMPUMEPHI U
KOHTPIIpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IBI;

BBIOMpATh croco0 penieHus y4uyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
penieHusi, BIOMpaTh HamboJee MOAXOIAIIUN C YYETOM CaMOCTOSITENIbHO BbIACIEHHBIX
KPUTEPUEB).

ba3oBble ncciiegoBarebCcKue AeCTBHA:

UCIIOJIb30BAaTh  BOIPOCHI KaK HMCCIEJOBATEIIbCKUN HMHCTPYMEHT  IO3HAHUSA,
(dbopmMynHpoOBaTH BOIMPOCH], (DUKCHPYIOIIUE MPOTHBOPEUHUE, MPOOIEMY, YCTaHABINBATH
HCKOMOE U1 JaHHOE, (OPMHUPOBATh FMIIOTE3Y, ApTyMEHTUPOBAThH CBOIO MTO3UIUI0, MHEHUE;

IIPOBOJUTH CaMOCTOSTEIBHO CIUIAHWPOBAHHBIA 3KCIEPUMEHT, HCCIEAOBAHHUE IIO
YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBbEeKTa, SABJIEHHUA, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKIy 00BEKTaMH, SIBJICHUSIMH, IPOLIECCAMU;



CaMOCTOATENbHO (OopMynupoBaTh O00OOUIEHHSI ¥ BBIBOABI IO pe3ylbTaTam
IPOBEIEHHOrO HAOJIIOECHUS, HCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCThH IOJYYEHHBIX
pe3yabTaToB, BBIBOAOB U 0000IIEHNUH;

IIPOTHO3MPOBAaTh BO3MOJKHOE PpAa3sBUTHE IIpoOLecCa, a TakKe BBIABUIATh
IIPEATIONOKEHHUS O €T0 PA3BUTUH B HOBBIX YCIOBUSX.

Padora ¢ undopmaunmeii:

BBISIBJIATH Ae(UUUTH UH(OPMALIMY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA BOIIPOC
Y IS PELEHUs 3a/1a4H;

BbIOMpPAaTh HMH(OPMALMIO W3 MCTOYHUKOB PAJIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTH3UPOBATh W HUHTEPIPETHUPOBATh MH(GOPMALIMIO PA3IUYHBIX BHJIOB U (popMm
IIPEICTaBICHUS;

CTPYKTYpUpOBaTh HMH(QOpPMALUIO, MPEACTaBIATh €€ B pazIuyHbIX (Qopmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KomMMyHnKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe JeiicCTBUS

OO0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMH U
1easIMu OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPp@XKaTh CBOIO TOUKY 3PEHHS] B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO XOAY PEUICHHS 3aJladyd, KOMMEHTHPOBATh
MOJyYECHHBIN PE3YJIbTAT;

B XojA€ OOCYXJeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMbl, pelraeMon 3ajaud, BBICKA3bIBATh WJIEW, HAIIEJIEHHBIC HA TOUCK pEIICHUS,
COIIOCTABJIT CBOM CYXKJIEHHS C CYXICHHSIMHU JPYIMX YYaCTHUKOB JIMAJIOra,
0OHapyXUBaTh pa3liMyue M CXOJCTBO TMO3UIINI, B KOPPEKTHOU (opme GopMyIupoBaTh
pa3HOIJIacHsi, CBOU BO3PAKECHMUS;

MPEJCTABIATh PE3yJIbTAaThl PELIEHUS 3aJaud, OSKCIIEPUMEHTA, WCCIEAOBaHMUS,
MPOEKTa, CaMOCTOATENBHO BBIOMpATh (QopMaT BBICTYIUICHHS C Y4€TOM 3amad
MpEe3eHTAIINN U OCOOEHHOCTEH ayAUTOPHH.

PeryasiTuBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe AeHCTBUS

Camoopranuszanms:

COCTaBJIATh IUIaH, aJTOPUTM pPEIICHUS 3aJaud, BBIOMpATh CIOCOO PEIICHHS C
y4€TOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIUOHAIbHbIH HHTEJLJIEKT:

BJIQJIETh HABBIKAMM IO3HABATEIBHOM peIeKCHM KaK OCO3HAHUS COBEPILIAEMbBIX
NEUCTBUN W MBICIAUTENBHBIX MPOIECCOB, HMX pe3yibTaToOB, BIAJETh ClIOcOo0aMu
CaMOTIPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3ysbTara pEIIeHHs MaTeMaTHYecKOn
3a]1a4H;



NpEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUH 3aJ]ayH,
BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX,
HaWJCHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa ILEIH U YCIOBUSIM, OOBSICHATH MPUUYUHBI
JIOCTH>KEHUST UM HEIOCTHIXKEHUSI PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh OIMHUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAIbHON PabOThI
Opy  peumieHuH y4eOHBIX 3a/Jay, NPUHUMATh IIeJib COBMECTHOM JESTENbHOCTH,
MJIaHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacmpenensiTb BHABI padoT,
JIOTOBapUBaThCs, OOCYXKAAaTh TpollecC U pe3yiabTaT paboTel, 0000maTh MHEHUS
HECKOJIBKHX JIIOICH;

y4acTBOBaTh B TIpynmoBbIX ¢opmax padoTel (oOcyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» M HHBIE), BBIOIHITH CBOIO YaCTh PA0OTHI M KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOErO BKJaja B OOIIMIA
MPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aHMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0yyaromuiicss Hay4uTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHSATHSIMU CTEPEOMETPUU NPU PEIICHUU
3aJ1a4 ¥ MPOBEJICHUN MaTEMaTHUECKUX PaCcCyXICHUM;

® [PUMEHSTh AKCUOMBI CTEPEOMETPUU U CJEACTBUS M3 HUX MpPU pPEIICHUU
reOMEeTPUYECKHX 33]1a4;

e iaccu(UUUpPOBaTh B3aWMHOE pACIOJIOKEHHE TMpPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEHN B IPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHSATHSIMH, CBA3AHHBIMH C YIJIaMU B MPOCTPAHCTBE:
MEX1y IPSIMBIMU B TPOCTPAHCTBE, MEKY MPSAMOI U MIIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHbBIE BU/IbI MHOTOTPAHHUKOB (MIPU3Ma, MUpaMHUa,
NpSAMOYTOJIBHBIN Mapaenenumnes, Kyo);

e iIaccu(UUUpPOBaTH MHOTOTPAHHUKH, BHIOMpasi OCHOBAHUS IS KJIacCU(PUKAIUY;

e CcBOOOJHO ONEPHUPOBATH MOHATHIMH, CBI3aHHBIMHU C CEUEHUEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

® BBINOJIHATH MapajuIeIbHOE, LEHTPAIbHOE U OPTOTrOHAJIBHOE IPOEKTUPOBAHUE
¢uryp Ha mI0CKOCTh, BHITOIHATH H300paXKEHHs (PUTYp HA MIIOCKOCTH;

® CTPOUTHh CEYEHHs MHOTOI'PAaHHMKOB pa3JIMYHbIMM METOJaMH, BBIIOJIHAThH
(BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB INPOCTHIX OOBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHU3Y;

® BBHIUMCIATH IUIOMAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpHU3Ma, MUPAMHUIA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (Gopmyi;



CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJIHO  ONEpUPOBaTh MOHATHSIMH, COOTBETCTBYIOLIUMH BEKTOpaM U
KOOpPJIHMHATAM B IIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUSI HAaJl BEKTOPaMH;

pemate 3aJadd  Ha  JIOKAa3aTENIbCTBO MATEMATHYECKUX OTHOLIECHHHW W
HaXO0XJCHUE T€OMETPUYECKHX BEJIMYMH, NPUMEHAS HM3BECTHBIE METOMABI IIPU
pElICHUM MaTEeMaTHYeCKUX 3aJad IMOBBIIMIEHHOIO U BBICOKOTO YpPOBHSA
CJI0XKHOCTH;

OPUMEHATh  MPOCTEMIINE  IPOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, MpPeoOpa3oBbIBATH M  HMHTEPHPETHPOBATH HMH(OPMALUMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABIECHHYIO Ha YepTekax
Y PUCYHKaX;

IPUMEHTh IOJYYEHHBIE 3HAHWSA HAa IPAKTHKE: CPaBHUBATh W AHAIU3MPOBATh
peanbHbBle CUTyallud, IPUMEHATh H3YYEHHBIE IIOHATHSA B IPOLECCE ITOUCKA
peleHusl MareMaTH4ecKd C(hOpPMYyJIUPOBAHHOW MPOOJIEMBl, MOJEIUPOBATH
peanpHbIE CUTYAIlMU Ha A3BIKE TEOMETPUH, UCCIEI0BATH IOCTPOCHHBIE MOJIETH C
HCIIOJIb30BAHMEM TE€OMETPUUYECKUX IMOHSATUH W TEOopeM, ammapaTta aireopsl,
pemars IPAaKTUYECKUE 3aJadM, CBS3aHHBIE C HAXOXKICHHEM T'€OMETPUYECKUX
BEJINYUH;

UMETh NpPEJACTaBIEHUS 00 OCHOBHBIX JTamax pa3BUTUA TE€OMETPUU Kak
COCTaBHOM YacTH (pyHJaMeHTa pa3BUTHUS TEXHOJIOTHA.

K xoniy 11 kiacca o0yyaromuiicss HAy4uTCs:

CBOOOJIHO ONEpUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IWJIMHIPUYECKOH,
KOHUYECKOH U chepuuecKkoil MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI MOJTYUYEHHUS;
ONEepUpOBaTh IOHATUSAMHU, CBA3AHHBIMU C TEJIAMM BpALICHUS: LWJIMHIPOM,
KOHYCOM, c(epoi U 1apom;

pacno3HaBaTh Tejla BpaieHus (LWIMHAP, KOHYC, cepa U map) U OObACHATH
CHOCOOBI MOJIYYEHUS TeJl BPALICHHS,

KJacCU(UIUPOBATh B3aUMHOE PACIOJIOKEeHHE cepbl U MIOCKOCTH;

BBIUMCIIATH BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHus, 00bEMBI U
IUIOUIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TeJN BpAILEHUS, T€OMETPHUUECKHUX
TEJ C MpUMEHEHHEM (HOopMYyI;

CBOOOJIHO OIEPUPOBATH MOHATHSMH, CBA3AHHBIMM C KOMOMHALMSMM TeJ
BpalleHUs] W MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIMCAaHHBIH B cdepy u
ONMCAHHBIA OKOJIO c(ephl, cepa, BOUCAHHAST B MHOIOTPAHHUK HWJIM TEJO
BpALLEHMS;

BBIUMCIIATH COOTHOIIEHUS MEXAY IUIOMIAIAMU TOBEPXHOCTEH U 0oO0bEMamMu
IMOTI00HBIX TEI;



n300paXkaTh U3ydaemble (PUTYpPbI, BHIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB NPOCTBIX OOBEMHBIX (PUTYp: BUA CBEpXYy, COOKY, CHHU3Y, CTPOUTH
CEYEHHMs TEJI BPALLCHUS;

U3BJIEKaTh, HMHTEPIPETHUPOBATH U  NpeoOpa3oBbIBaTh  HH(OpMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexXax
U PUCYHKaX;

CBOOOIHO ONEPUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONIEpaliy HaJl BEKTOpaMH;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pelmarb reOMETPUYECKUE 3aJaud Ha BBIYMCIIEHHE YIJIOB MEXKIY IPSAMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELIECHNH;

CBOOOJHO  ONEpUpOBaTh TMOHATHUAMM, CBSI3aHHBIMM C  JBHXKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUM;

BBIMOJIHATG ~ W300paXKeHHs  MHOTOTPAaHHMKOB M Tel  BpaleHUs IpHU
IapaJuIeIbHOM IEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€PKaJIbHON CUMMETPHUH,
IpU OBOPOTE BOKPYT HPSAMOIL, peodpazoBaHus MOA00MS;

CTPOUTh CEYEHHsS] MHOTOTPAHHMKOB M TeJl BpalleHMs: CEYEeHUS LMIUHApA
(mapanienbHO W NEPHEHIUKYISIPHO OCH), CEUEHMs] KOHyca (mapajielbHbIe
OCHOBAHHUIO U MPOXOAIIME Yepe3 BEPUIMHY), CEUCHHUs 11apa;

UCIIOJIb30BATh ~ METOJBI MOCTPOEHUS CEYEHMH: METOJ  CJEelOB, METO[
BHYTPEHHET0 TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN MIIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHNUS;

OPUMEHSTh TeOMeTpuUYecKue (PaxkThl AJIs PEIICHUs CTEPEeOMETPUUYECKUX 3ajad,
NPEIoaraloluX HECKOJbKO IIaroB pEIIEHUsl, €CIM YCIOBUS NPUMEHEHHs
3aJIaHbBl B SIBHOUW M HESIBHOU (hopme;

pemarb 3ajadyd  Ha  JIOKA3aTe€IbCTBO MAaTEMAaTHYECKMX OTHOUIEHWM W
HaXO0X/ICHHE F€OMETPUUYECKIX BEJINYHH;

OPUMEHATh IPOTrpaMMHBIE CpPEJICTBA M  3JIEKTPOHHO-KOMMYHHKAIMOHHbIE
CUCTEMBI TP PEUICHUH CTEPEOMETPUUYECKUX 3a/ay;

IPUMEHSTH MOJYYEHHbIE 3HAHMS Ha IPAKTUKE: CPAaBHUBAThH, aHAJIM3UPOBATH U
OLICHMBATh peajbHble CUTyal[MH, MPUMEHSATh W3Y4YEHHbIC MOHSATHUS, TEOPEMBI,
CBOMCTBa B TPOLIECCE TMOMCKA PEIICHUS MaTeMaTHYeCKHd CPOPMYITUPOBAHHON
npoOJemMbl, MOJENUPOBAaTh pEalTbHbIE CHUTyallud Ha S3bIKE T'COMETpPHH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJNB30BAHUEM TI'€OMETPUUYECKHUX
NOHATUH M TEOpeM, amnmapara anreOpbl, pemarh MOpakTHYECKue 3ajaddu,
CBS3aHHBIE C HAX0XKJIEHUEM I€OMETPUUYECKUX BEJIMYMH;

UMETh NPEJCTaBIE€HUS 00 OCHOBHBIX JTamax pa3BUTHA TE€OMETPUU Kak
COCTaBHOM YacTu pyHIAMEHTA Pa3BUTHS TEXHOJIOTHA.
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