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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust saBisgeTcs OAHMM K3 0A30BBIX KYpCOB Ha YpOBHE CpPEIHEro oOUIero
o0pa3oBaHus, TaK Kak 00ecleYyMBaeT BO3MOXKHOCTh M3Y4EHUS AUCLHUIUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJICHHOCTH U IPEAMETOB I'yMaHUTApHOro Hukia. IlockonapKy jornueckoe
MBILIUIEHUE, (GOpMHUpYyeMOe MpU M3YyYEHUM OO0YyYaroIIMMUCS IOHSITUHHBIX OCHOB
reOMETPUM, IIPU JIOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHM IENOYKHA JIOTHYECKHUX
YTBEPKIACHUH NIPU PELICHUH T'€OMETPUYECKHUX 3a]a4, YMEHNE BBIIIBUTaTh U ONPOBEPraTh
TUIIOTE3bI HETIOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
IIUKJIa, B YaCTHOCTU (PU3NYECKUX 3a7au.

Ilenp ocBoeHus mnporpaMmel yueOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE HHIUBUAYAIbHBIX CHOCOOHOCTEH OOYyYarOIMXCS NpPU H3YyYEHHUU
FEOMETPHUH, KaK COCTABJIAIOLIEH MmpeaMeTHON obnactu «Maremartuka U MH(OpMATHKa»
yepe3 obecreyeHre BO3MOXKHOCTH NPUOOPETeHHsT U MCIIOJIb30BaHUs Oosiee TIIyOOKHX
reOMETPUYECKUX 3HAHUU U JIEHCTBHUM, crieu(UYHBIX T€OMETPUM, U HEOOXOIUMBIX IS
YCIIEIHOTO  IPO(QECCHOHAIBHOIO 00pa3oBaHMsI, CBA3aHHOTO C HCIOJIb30BAHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMU  3aja4aMM  Kypca TE€OMETpUUM Ha yriayOJEéHHOM  YpOBHE,
paCIIUPSAIONIUMHI U YCUJIUBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

pacuIMpeHUe TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KYJIBTYpBl H
(bopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIUM MUPOM;

(dbopMupoBaHHE MPECTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEHIIMX
MaTEMaTHYECKUX MOJENAX, IO3BOJIAIOIIMX OIUCHIBAaTh W M3y4aTh pA3HbIE SBICHUS
OKPY’KAIOIIETO0 MHpa, 3HAHHWE IOHATHMHOrO ammapara mno paszeny «CrepeoMeTpus»
yueOHOro Kypca reoMeTpHy;

dbopMupoBaHMEe YMEHHUS BJIaJIETh OCHOBHBIMU MOHSTHSIMH O MPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (GOpMyT U YMEHHE HUX
NPUMEHSTh, YMEHMSI JOKa3blBaTh TEOPEMbl W HAXOAUTb HECTAHJAPTHBIE CIIOCOObI
peuieHus 3anad;

dbopMupoBaHHe YMEHUS pacliO3HABATh HA YEPTEKax, MOACIAX U B PEAIbHOM MHpE
MHOT'OTPaHHUKHU U T€JIa BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopMupoBaHHEe TMOHUMAaHUS BO3MOXHOCTH AKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYEeCKUX TEOpuid, (GOPMHUPOBAHHE MOHMMAHUS PpOJIM AaKCHOMATHUKU TIpU
IIPOBEACHUU PACCYKICHUN;

dopmupoBaHHEe YMEHHUS BJIaJeTh METOJAMH JIOKA3aTeNbCTB M  aJTOPUTMOB
peleHus, YMEHUsI MX NPUMEHATh, MPOBOIAUTH JI0KA3ATEIbHBIE PACCYXKIECHHUS B XOJE
pelIeHusl CTEPEOMETPUYECKUX 3a7ad M 3a4ad C IMPAKTUYECKUM COJEp KaHUEM,
(opMHUpOBaHHE MPEACTABICHUS O HEOOXOJUMOCTH J0Ka3aTeIbCTB IPU OOOCHOBAHUU
MAaTE€MAaTHYECKUX YTBEPKICHUM M pPOJIM AKCUOMATUKUA B IPOBEACHUU JEAYKTUBHBIX
pacCyXJ1eHUH;

pa3BUTHE U COBEPILICHCTBOBAHUE MHTEIJICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOydJalImuxcsi,  MO3HABATEJIbHOM  AKTUBHOCTH,  HMCCIEJOBATEIbCKMX  YMEHUH,
KPUTUYHOCTH MBIIUICHHs], THTEPECA K U3YYEHUIO T€OMETPUU;



(bopmupoBaHUe PYHKIIMOHATIBHOW IPAMOTHOCTH, PEJIEBAHTHOW F€OMETPUU: YMEHMUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKM3HEHHBIX CHUTyalUsX W IPU HM3YyYEHUU JPYruX Yy4eOHBIX MPEAMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOAETUPOBAHUS PEATbHBIX CUTYalHi,
UCCJIEIOBAaHUS TOCTPOCHHBIX MOJIENIEH, MHTEPIPETALUU TIOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJI€pKaTEIbHBIMU JUHUAMU yuyeOHoro kypca «['eomerpusi» B 10-11
KJ1accax ABILIOTCA: «IIpsiMble M TUIOCKOCTH B IPOCTPAHCTBEY», « MHOrorpaHHuKmn», «Tena
BpaleHus», «BeKTopsl 1 KOOpIAUHATHI B IPOCTPAHCTBEY, «J{BUXKEHHS B IPOCTPAHCTBEN.

CpopmynupoBannoe Bo @PI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HOHATUSAMUY, PEJIEBAaHTHBIMU T'€OMETPUM Ha YriayOs€HHOM ypoBHe oOyuyenus B 10-11
KJlaccaX, OTHOCHUTCA KO BCEM COJEp)KaTelIbHbIM JUHUSAM ydyeOHOro Kypca, a
(dopMHUpOBaHHE JOIMUYECKUX YMEHHH pacnpeiensieTcss He TOJbKO 0 COAEP)KATEIbHBIM
JUHUAM, HO U 1o rojgaMm oOyuenus. CopepkaHue oOpa30BaHMs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTataM  ocBoeHuss  DenepanbHOil  paGouelt  MpoOrpaMmbl,
pacnpeenéHHbIM 10 TroJaM OOYy4eHHMs, CTPYKTYpPHUpPOBAaHO TakuM o0pa3oMm, 4YTOOBI KO
BCEM  OCHOBHBIM, MPUHIMUNHAIBHBIM  BOIpocamM  oOydaromuecss — oOpalaiuch
HEOJIHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMHU MOHSITHUSIMU
U HaBbIKaMHM IIOCJENOBATEbHO M IOCTYNAaTeNbHO, C COONIOACHHEM IPHUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIOYAaTh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX
OpEeJCTaBIeHUN oOydaromuxcs, pacmmpsas U yriyonsas e€, oOpa3ysd NpodHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHHUIO T€OMETPHUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycloBus A AU depeHuranuu o0y4eHusl, HOCTPOCHUS MHIUBUYaTbHBIX
o0pa3oBaTeNbHBIX IPOrpaMM, OOECHEeUUTh YIIYyOJIEHHOE H3yYyeHHE TIeOMETpPHM Kak
COCTaBIIAIOIIEH yueOHOTro npeameTa « MaTeMaTuKay;

HOJArOTOBUTH OOYYAIOIIMXCS K MPOJOKEHHUIO H3YYEHUS MAaTeMaTUKUd C Y4ETOM
BbIOOpa Oyaymiedt mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY OOIUM U
npodecCHOHANTBHBIM 00pa30BaHHUEM.

Ha n3yuenue yueGHOro xypca «I'eomerpusi» Ha yriayOia€HHOM YpOBHE OTBOJIUTCS
204 yaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kiacce — 102 yaca (3 yaca B
HEJICITIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpud. Touka, mpsiMas, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTHYECKOM IMOCTPOECHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX.

B3anMHOEe pacnonoxXeHue MpsAMBIX B MPOCTPAHCTBE:  NEPECEKAIOIIUECH,
IapaJuleIbHbIE W CKpEIMBAOIKecs npsMble. [Ipu3HAKM CKpEIMBAIOMMXCA NPSIMBIX.
[TapamienbHOCTh NPAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: IMApaJUICNbHBbIE MPSIMBIE B
IIPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSIMOM U INIOCKOCTH.
[lapanienbHoe W UEHTpallbHOE NPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajyIeIbHOTO TpoekTupoBaHus. M3oOpaxenue ¢duryp B mnapaiedbHON
MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YroJ MEXAYy HpsMbIMU B
npocTpaHcTBe. [lapannenbHOCTh TIOCKOCTEH: NapajielibHbIE IUIOCKOCTH, CBOWMCTBA
napajuleNibHbIX MockocTei. [IpocTeiimue nmpocTpaHcTBeHHbIE (UTYPHI HAa TUIOCKOCTH:
TeTpa’aAp, NapaJuIeIEeINIe ], TIOCTPOCHUE CEYCHHM.

[lepneHAUKYIAPHOCT MPSAMOM W IUIOCKOCTHU: MEPHEHIUKYJISPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIBbHBIE W IEPIECHANKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHNEHIUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, T€OpeMa O MPSMOW IMEPIEeHIUKYIIPHON
II0CKOCTH. OpTOroHaJIBHOE MpOEKTHpOBaHHE. [lepneHAuMKylIssp W  HAaKJIOHHBIE:
paccTosiHuE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 MIIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCTB. [lepneHAUKYISIPHOCTH IIJIOCKOCTEHN: MIPU3HAK
NEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTER. TeopeMa o TpEX nepneHauKyispax.

VYTIibl B POCTPAHCTBE: Yroyl MEXAY MPSMOW M IUIOCKOCTBIO, ABYIPAaHHBIA Yrod,
JMHEWHBIA yrojl IBYrpaHHOro yria. TpéxrpaHHblii U1 MHOrorpaHHble yribl. CBoiicTBa
IUIOCKMX YIVIOB MHOTOrpaHHOro yriia. CBOWCTBAa IUIOCKMX M JIBYTPaHHBIX YTJIOB
TPEXTPAaHHOTIO yria. TeopeMsl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJla.

MHororpaHHuKHU

Buabel MHOrOrpaHHHUKOB, pa3BEpPTKa MHOTOrpaHHuka. [Ipuszma: N-yronsHas npusma,
npsiMasi W HaKJIOHHAs MpU3Mbl, OOKOBasi M TOJIHAS TOBEPXHOCTh IPU3MBI.
[Tapannenenunesn, TpAMOYTOJIbHBIN MMapaJUIECICIUIE] U €T0 cBoMcTBa. Kparyaiiimue mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. Ilupamuga: N-yronpHas mupaMuja, MpaBUIbHAS M YCEUEHHAS] MMUPAMUJIBL.
CBoiictTBa pé0ep u OOKOBBIX TIpaHed mpaBuibHOM mMpamuibl. IlpaBuiibHBIE
MHOTOTPaHHUKH: TMpaBWIbHAs TMpuU3Ma U TpaBUWibHAs NUpaMuia, MpaBUIIbHAS
TpeyrojbHas NMUpaMUJa U NMPaBWIbHBIN TeTpa’np, KyO. [IpencraBnenue o nmpaBUIBHBIX
MHOTOTpaHHUKAX: OKTA3Ip, TOAEKAIP U UKOCAIP.

Bbruncnenne 3meMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanw, yriasl. Ilmomansb
OOKOBOI MOBEPXHOCTH UM MOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, MJIOLIAJAb OCHOBAHUIA,



TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOK Mpu3Mbl. [momans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOW MUPaMHU/JIbl, TEOPEMA O TJIOMIAAN YCEUYEHHOW MUPAMU/IBI.

CummeTpusi B IPOCTPAHCTBE. DONeMeHThl  CHUMMETPUHM  TMPABHIBHBIX
MHOTOTpaHHUKOB.  CHUMMETpUss B  MPAaBWIBHOM  MHOTOTPAHHUKE:  CHUMMETPHUS
napasuieenuIe a, CAMMETPUS MTPABUIBHBIX TPU3M, CAMMETPUS TPABUILHOW MUPAMUIBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHAMPABICHHBIC U TPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPHI.
PaBeHCcTBO BEKTOPOB. J[€MCTBHS ¢ BEKTOpAMU: CIOKEHUE H BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXKEHHUE BEKTOpa Ha 4ucyio. CBOMCTBA CIIOXKEHHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUS BeKTOpa Ha uncio. [lonsaTue koMiiaHapHelie BeKTOpsl. [Ipu3Hak
KOMIUTaHApHOCTU TPEX BEeKTOpoB. IIpaBuiio mapamienenunena. Teopema o pa3nokeHUH
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsMoyrosibHas cucrema KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpJAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJ MEXKy BeKTopaMmu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[ToHsTHS: UMAMHAPUYECKAs: IOBEPXHOCTh, KOHUYECKasl IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, OOpasyromue TmoBepxHocTe. Tema BpallleHHWs: MWJIMHIAP, KOHYC,
yceu€HHBbIN KOHyc, cdepa, map. BzaummHoe pacnonokeHue cdepbl U IUIOCKOCTH,
KacaTeiabHas INIOCKOCTh K cepe. M300paxkeHue Ten BpallleHus Ha IIockocTu. Pa3BépTka
MWIKHJIpa U KoHyca. CuMMeTpHs cepsl U 1mapa.

O6béM. OcHOBHBIE cBOICTBA 00bEMOB Ted. Teopema 06 00bEME MPSIMOYTOJIBHOTO
napajienenunena v ciueactBuig u3 He€. OOBEM NpsIMONM U HAKIOHHOW TPU3MBI,
HWIMHJIpa, TUpaMubl U KoHyca. O0bEM 11apa U IapoBOTO CETMEHTA.

KomOuHammu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipr3ma, BMcaHHasi B IUITUHP,
onucaHHas okono IunuHiapa. [lepecedyenue cdeprl M mapa c miockocTtbro. Kacanue
mapa u c¢epbl MIOCKOCThIO. [lOHATHE MHOrOrpaHHUKa, OMHCAHHOTO OKOJO CQepsl,
cdepbl, BIUCAHHOW B MHOIOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Tnomans moBepXHOCTH LMIIMHAPA, KOHYCa, TUIoImaas cdepsl u e€ yactei. [logobue
B mnpocTpancTBe. OTHOIIEHHE O0BEMOB, IUIONIAJCH MOBEPXHOCTEW MOJAOOHBIX (UTYP.
[IpeoOpazoBanne momobus, romoreTus. PemeHne 3agady  Ha  IUIOCKOCTH €
MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHne ceuyeHUMii MHOTOIPAaHHUKOB M TeJl BpAlICHMs: CEUYEHUs LMIMHAPA
(mapanienabHO M NEPIEHIUKYIISIPHO OCH), CEUeHUs KOHYca (MapaiebHble OCHOBAaHUIO U
IPOXOJALIME YEepe3 BEPIIMHY), CEUYECHHUs IIapa, METOJbl NOCTPOEHHUS CEUEHUIH: METOJ
CJIeJIOB, METOJ] BHYTPEHHEr0 POEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIel TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bextopel B mpoctpanctBe. Omepanuu HajJ BeKTOopamHu. BeKkTopHOe yMHOXKEHHeE
BEeKTOpoB. CBOICTBAa BEKTOPHOro yMHOXkeHHs. IIpsiMoyrosibHas cuctema KOOpAUHAT B



npoctpancTBe. Koopaunatel BekTopa. Pasznoxkenue BekTopa mo 6asucy. KoopauHatHo-
BEKTOPHBIN METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBU:KeHHs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpakeHus. JIBrmkeHus u paBeHCTBO ¢uryp. OOmme
CBOWCTBAa JBWXCHUU. Buapl JIBMKEHUWN: TNapayiedbHbId MEPEHOC, LEHTpaJIbHas
CHUMMETpHUS, 3€pKajllbHas CHMMETpPHs, TOBOPOT BOKpYyr mnpsimoi. I[IpeoOGpazoBanms
noao6us. [Ipsmast u cdepa Diinepa.



INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYy4YalOMIeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHAa POCCHMCKOTO OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBaX (pyHKIMOHHUPOBAHUS PA3IHUUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP I'PakJIaHCKOTO
obmecTBa (BBIOOPHI, ONIPOCHI U JAPYroe), YMEHHE B3aMMOJICHCTBOBATh C COITMATBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIUSAMH 1 HA3HAYCHUEM,;

2) maTpuoOTHYECKOe BOCIIMTAHHe:

c(hOpMUPOBAHHOCTh POCCHUHCKONW TpPakIaHCKONW HWIECHTUYHOCTH, YBAXKEHUA K
MPOIUIOMY M HACTOSIIEMY POCCHUCKONW MaTEeMaTHKH, IIEHHOCTHOE OTHOIIEHHUE K
JIOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB W POCCHUUCKOM MAaTEMaTHYECKOW IIIKOJIBI,
HCITOJIb30BaHME 3THX JOCTI)KCHUH B APYTUX HayKaX, TEXHOJIOTHAX, Chepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoja, chHOpMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TMOBEACHUSA, CBA3AHHOTO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHHN HAyKH WM JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILICHUWE K MHUPY, BKJIIOYAs JCTETHKY MaTEeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEHICHHWH, pPacCyXIEHUH, BOCIPHUHUMYHUBOCTH K
MaTeMaTUYE€CKHUM aClEeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA,;

5) puznveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MaTEMaTUYECKHUE 3HAHUS B HHTEpecax
3I0poBOro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
310pOBbIO  (310pOBOE€ MHTAaHHUE, COATAHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
perynsipHasi Gu3NUECKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE TMPH 3aHATHUSIX
CIIOPTUBHO-030POBUTEIBHOMN JIEATEIBHOCTHIO;

6) TpyoBoe BocIMTaHUE:

TOTOBHOCTh K TPYHY, OCO3HAHWE LIEHHOCTH TPYAOTIOOUS, UHTEPEC K Pa3IUYHBIM
chepam TmpodecCHOHANIBHON JCSATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
MPUIOKEHUSIMU, YMEHHUE COBEpINATh OCO3HAHHBIM BBIOOpP Oynyiied npodeccunn u
pealn30BbIBaTh COOCTBCHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa3OBaHUI0 M CaMOOOpa30BaHUIO HAa TPOTSIKCHUH BCEHW JKHU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 33/1a4 MaTEMATHYECKOU
HaIPaBJIEHHOCTH;

7) 3K0J10TH4YeCKOe BOCIIMTAHUE:



c(hOpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYPhl, TOHUMaHUE BIUSHUS COLMAIBHO-
HKOHOMHMYECKUX MPOIIECCOB HA COCTOSIHME MPHUPOJAHON U COLMAILHOMN Cpefibl, OCO3HAHUE
100aIbHOTO XapakTepa »JKOJOTMUECKUX MpoOJeM, OpHEeHTalus Ha MpUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM [ peleHuss 3anad B 00JacTH OKpYXKAWoIIeH Ccpesbl,
MJIAaHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUH JUIsl OKPYKArOIIEH
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAaKTUKH, MOHUMAHHE MATEeMaTUYECKOW HAYKHU Kak
cdepbl 4eIOBEUECKON JEesSTENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
[MBWIN3AIIMM, OBJAJCHUE S3BIKOM MAaTEMAaTHKA U MaTEeMaTUYECKOW KYyJIbTYpOl Kak
CpPEeICTBOM  TIO3HaHUS  MHUpPA, TOTOBHOCTb  OCYIIECTBISATh  NPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEATEIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

[lo3naBaTe/ibHbIE YHUBEPCATbHBbIE YUeOHbIE [1€liCTBUSA

ba3zoBble Joruyeckue JeHCTBUA:

BBISBIISIT M XapaKTepU30BaTh CYIIECTBCHHbIE TPU3HAKKM MaTeMaTHUYECKHX
00BEKTOB, TOHITHH, OTHOUICHWHA MEXIY MOHATHUSAMHU, (DHOPMYIHPOBATH OMPEACICHUS
MOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(PUKAIUUA, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS, KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATH, (HOPMYJIUPOBATh U MPEOOPa30BBIBATH CYKIIEHUS: YTBEPIAUTEIbHBIC
¥ OTpUIIATENIbHbIC, EAUHUYHBIC, YACTHBIE U O0IIKe, YCIOBHBIE;

BBISIBJIITH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOPEYMS B
dakTax, TaHHBIX, HAOIIOJACHUSAX U YTBEPKACHUSX, MpeIaraTh KpUTEPUH JIJIsl BHISBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHIA;

JernaTh BBIBOJBI C  HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPIKIACHHUI
(npsiMble U OT TPOTUBHOTO), BBICTPAMBATh APryMEHTAIMIO, MPUBOJUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJIEHUS U BHIBOJIBI;

BBIOMpATh COCO0 pelieHus ydeOHOM 3a/auu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOMpaTh HanOoJiee MOAXOMSIINK ¢ YY4ETOM CaMOCTOSITEBHO BBIIEIECHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBarenbCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIIbCKUA HMHCTPYMEHT MO3HaHMS,
dbopmynupoBaTh BOMPOCH], (GUKCUPYIOIIME MPOTUBOpEUHE, MPoOJIeMy, YCTaHABIMBATh
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATh CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbEeKTa, SBJICHUA, Ipoliecca,
BBISIBJICHUIO 3aBHCHMOCTEN MEXTy 00BEKTaMU, SIBICHUSMU, TIPOIECCaMU;



CaMOCTOATENbHO (OpMYyJIUpOBaTh O00OOLIEHUST M BBIBOABI IO pe3ysibTaTam
NPOBEAEHHOI0 HaOIIOACHUS, WCCIEIOBAHUSA, OLEHMBATH JJOCTOBEPHOCTH IOJTYYEHHBIX
PE3yABTATOB, BEIBOJAOB U 000OIICHHUIA;

IIPOTHO3MPOBAaTh  BO3MOJKHOE DPAa3BUTHE IIpollecca, a TAaKXKe BbIABUIaTh
IPEIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undopmaunmeii:

BBISBJIATH Je(UUUTH MHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC
Y IS PELEHUs 3a/1a4H;

BbIOMpaTh HH(OpPMAIMI0 W3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UpOBaTh M HHTEPIPETUPOBATH HMH(OPMALMIO Pa3IUYHBIX BUAOB M (HopM
IIPEACTABICHUS;

CTPYKTYpHpOBaThb HHGPOpPMALMIO, TNPEACTABIATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH FPaPUUECKH;

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

KoMMyHuUKaTHBHBIC YHHBeEpPCAIbHbIC y4eOHbIC JeHCTBHA

Oo0wmenue:

BOCHPUHUMATh U (QOPMYIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUAMH U
HEeJSIMU OOILEHUs], SICHO, TOYHO, IPAaMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
IUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pELIEHUs 3aJadd, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoA€ OOCYXIEHHMs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOsieMbl, perraeMon 3ajaud, BBICKA3bIBaTh HJIEW, HAllEJIEHHbIE HA MOUCK pPEIICHUs,
COIIOCTABJIAITE CBOM CYXKIEHUA C CYXKICHMSAMU JPYIMX YYaCTHUKOB JHAJIora,
0oOHapy>KuBaTh Pa3IMYUe U CXOJCTBO MO3ULUN, B KOPPEKTHOU dopme (OopMyInHpoBaTh
pa3HoIIacHsi, CBOM BO3PaXKEHU,

NPEACTABIATh PE3YNbTAaThl PELICHUS 3aJauM, SKCIEPUMEHTA, HCCIEI0BAHMS,
NPOEKTa, CaMOCTOATENbHO BbIOMpaTh (¢opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Npe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

PeryisiTuBHBIC YHUBeEpPCAJIbHbIE YUeOHbIE AeHCTBUSA

Camoopranuszanus:

COCTaBJIATh IUIaH, aJTOPUTM peIIeHUs 3aJayd, BBIOMpaTh CIOCOO pEIIeHUs C
y4€TOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPO/1b, IMOIUOHAIbHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMM TIO3HABATEIBHOM pEeICKCHM KaK OCO3HAHHS COBEPIIAeMbIX
JNEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, MX pPe3yJbTaToOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pEIICHUS MaTeMaTH4eCKOM
3a/1a4u;



OpeIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IpU PpELIEHUH 3ajauu,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENbCTB, NaHHBIX,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH U YCIOBUSAM, OOBACHATH NPUYHUHBI
JOCTUKEHUS U HEJOCTUKEHUS PE3YJIBTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY, JaBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJbHOCTD:

HNOHHUMATh M MCII0JIb30BaTh NIPEUMYIECTBA KOMAaHHON U MHANBUYaIbHON PabOTHI
OpU peleHUH Y4YeOHBIX 3ajady, NPUHUMATh II€JIb COBMECTHOM JESATEIBHOCTH,
IUIAaHUPOBaTh OPraHU3allMl0 COBMECTHOM paboThl, pacHpeiensiTs BHIbI paloT,
JIOTOBApUBAaThCs, OOCYX JaTh TPOLlECC U pe3yabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYyHNOBBIX (opmax paboTel (0OCy)aeHUs, OOMEH MHEHMHI,
«MO3TOBBIE IITYPMBD» U UHBIE), BBIIOIHITH CBOIO YacTh pabOTHI M KOOPAUHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WIEHaMHU KOMaH/bl, OIIEHUBATh KauyeCTBO CBOETO BKJIaja B OOIIUI
HOPOAYKT IO KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHUS.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuiicss HAy4uTCs:

e CcBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHSATHUSMHU CTEPCOMETPUHU MPHU PEIICHUU
3a/1a4 ¥ MMPOBEJICHUH MaTEMAaTHIECKUX PACCYKICHUM;

® [PUMCHATH AKCHOMBI CTEPEOMETPUU M CICACTBUS W3 HUX MPH PEIICHUU
TrCOMETPUYCCKHX 33]1a4;

e KiIaccH(UIMPOBATh B3aWUMHOE PACIOJNIOKCHHE TMPSAMBIX B TIPOCTPAHCTBE,
TUIOCKOCTEH B IIPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPHUPOBATH MOHATHSIMH, CBS3aHHBIMU C YIJIaMH B NPOCTPAHCTBE:
MEXTy MIPSIMBIMU B IIPOCTPAHCTBE, MEXKY MIPSIMOM ¥ IJIOCKOCThIO;

e CcBOOOJIHO ONIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIC BU/IbI MHOTOTPAHHHUKOB (IIPU3Ma, MUPaMH/IA,
MPSIMOYTOJIBHBIN Mapalenenumne, Kyo);

e iaccu(UIMPOBATH MHOTOTPAHHHUKH, BRIOMpasi OCHOBAHUS JUIS KJIacCH(DHUKAIUY;

e CBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C CCUCHUEM MHOTOIPAaHHUKOB
IUIOCKOCTHIO;

® BBINOJHATH MapajUIeIbHOE, HEHTPATBHOE W OPTOTOHAJIBLHOE MPOCKTHPOBAHUE
Gburyp Ha IMJIOCKOCTb, BBITIOJHATH N300paKeHUs (PUTYp Ha TUIOCKOCTH;

® CTPOWTHh CEYCHHS MHOTOI'PAHHMKOB pa3JHUYHBIMH METOJAaMH, BBITOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUIYp: B
cBepXxy, cOOKy, CHH3Y;

® BBHIUMCIIATH TUIOIIAJAM TMOBEPXHOCTCH MHOTOTPAHHUKOB (IpH3Ma, MUpPaMUA),
TFCOMETPUICCKHX TEJ C MPUMCHEHUEM (HOPMYIT;



CBOOOTHO OTIEPUPOBATH MOHATHSAMHU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTP, OCh U
TUIOCKOCTh CUMMETPHH, IEHTP, OCh U INTIOCKOCTh CHMMETPUHU (QUTYPHI,

CBOOOJIHO  ONEpUPOBATH MOHSATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B IPOCTPAHCTBE;

BBITIOJIHATH ACHCTBUS HAJl BEKTOPAMMU;

pemiaTth 3aJadyd  HAa  JI0KAa3aTeIbCTBO MATEMaTUYECKUX OTHOLICHHM U
HaXOXJICHHUE T'€OMETPUYECKUX BEJIMYMH, IMPUMEHSAS WU3BECTHBIE METOABI IpPH
pEICHHMM MAaTEMAaTUYECKUX 3aJad IOBBIIICHHOTO M BBICOKOTO YpPOBHS
CJII0’)KHOCTH;

INPUMEHATh  NPOCTEUIINE  MOPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLIEHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, MPeoOpa3oBbIBATh M  HMHTEPIPETHPOBATH HUHOpMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax
U PUCYHKaX;

MPUMEHSTh MOJYYCHHBIE 3HAHMUS Ha MPAKTUKE: CPABHUBATh M AHAIM3UPOBATH
peanbHble CUTyallid, MPUMEHATh H3YYEHHBIE MOHATHA B MPOIECCE IOUCKA
pelieHusT MareMaTH4ecku CGHOpPMYITUPOBAHHON MPOOJIEMbI, MOACIUPOBATH
peanbHbIe CUTYallMH Ha SI3bIKE TEOMETPUU, UCCIEA0BATh TOCTPOECHHbBIE MOJEIH C
UCIIOJIb30BAHHEM T'E€OMETPUYECKUX IOHATHM W TEOopeM, ammapara aiareOpsl,
pemarh MPAKTHYECKUE 3aJlaud, CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPUYECKUX
BEJINYUH;

UMETh TPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTH (yHIaMEHTa Pa3BUTHUS TEXHOJIOT .

K konmy 11 kiaacca o0yyaronuiicss HAy4YuTCs:

CBOOOZHO OMEpUpPOBATh TIOHATHUSIMH, CBSI3aHHBIMH C  IHJIMHIPHYECKOH,
KOHUYECKOU U c(hepuiecKoil MOBEPXHOCTIMU, OOBSICHSATH CIIOCOOBI TTOJTYUCHNUS;
OTIepUPOBATh TMOHSATUSMHU, CBA3AHHBIMU C TEJIAMH BpAIICHUS: IWIMHIIPOM,
KOHYCOM, cepoi U 1mapom;

pacro3HaBaTh Teja BpaiieHus (MHIMHIpP, KOHYC, cepa U 1map) u oOBACHATH
CIOCOOBI TIOJIYYCHHUS TEJ BPAILICHUS;

KJIACCU(UIIUPOBATHh B3aUMHOE PACIIOJIOKEHHE cephl U MIOCKOCTH;

BBIYHCIISITH BEJTMIMHBI 3JICMCHTOB MHOTOTPAHHUKOB U TEJI BPAIIEHUS, 00BEMBI U
TUTONIA/IM TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BPAIICHUS, T€OMETPHUUCCKHIX
TN ¢ IPUMEHEHUEM (POPMYIT;

CBOOOZHO OIEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAITUSIMU TeJ
BpalllcHUsS W MHOTOTPAaHHMKOB: MHOTOTPAHHHMK, BIIMCAHHBIH B cdepy u
OMHCAaHHBIA OKOJIO cepwl, cdepa, BHHCAHHAS B MHOTOTPAHHHK WJIM TEJO
BpalllCHHUS,

BBIYHCIISITh COOTHOIIEHUS MEXy IUIOMIQJSIMU TOBEPXHOCTEH U 0o0BEMamMu
IMOTOOHBIX TEI;



n300paxkaTh U3ydaembie (PUTYPHI, BEITIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3
PHCYHKOB TPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpPXYy, COOKY, CHHU3Y, CTPOUTH
CEUYEHUS TeJ BpalCHUS;

U3BJIEKaTh, HMHTEPIPETHPOBATh U  MpeoOpa3oBbIBaTh  HMHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTekax
U PUCYHKaX;

CBOOOIHO ONEPUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONEPALK HaJl BEKTOPaMU;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM cHCTEME KOOpJUHAT;

peumaTh T€OMETPUUYECKUE 3aJlayd Ha BBIYHMCICHHE YIJIOB MEXAY HPSIMBIMU U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METO/Ia IIPH PEILICHUH;

CBOOOJIHO  ONEpPUPOBATh TMOHATHUAMH, CBS3aHHBIMH C  JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKEHUI;

BBITIONHATh  M300pPaKEHHUS  MHOTOTPAHHMKOB W TeNl  BpaIlleHUS  IpHU
napajieIbHOM IEpPEeHOCE, LEHTPAIbHON CUMMETPUH, 3€PKaIbHON CUMMETpPUH,
U IOBOPOTE BOKPYT MPSMOH, MpeoOpazoBaHus MOA00MS;

CTPOUTh CEYEHHMS]I MHOTOTPAHHMKOB M TeNl BpAIICHUS: CEUYECHUS LMIUHIpPA
(mapanienbHO W TEPHEHIUKYISIPHO OCH), CEUCHMs] KOHYyca (IapasuiesibHbIe
OCHOBAHHUIO U MPOXOIAIINE Yepe3 BEPIINHY), CEUCHHUS 1Iapa;

UCIIOJIb30BAaTh ~METOJBl IIOCTPOEHUS CEUEHMiIl: METOA  CIEI0B, METOA
BHYTPEHHET0 MPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

NPUMEHSTh FeOMeTpuYecKue (akThl JJIsl pPEeUICHUS CTEPEOMETPUUYECKUX 3a/ad,
NPEIoaraloluX HECKOJbKO IIaroB PEIIEHUsl, €CIIM YCIOBUS NPUMEHEHHs
3aJIaHbBl B SIBHOUW M HESIBHOU (hopme;

pemiaTh 3aJadyd  Ha  JI0KAa3aTeIbCTBO MAaTEMATHUYECKUX OTHOLICHHH U
HaX0X/CHHE F€OMETPUUYECKIX BEJINYHH;

MPUMEHATh MPOTPAMMHBIE CpPEJCTBA U  IJICKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI IIPU PEUICHUHN CTEPEOMETPUUYECKUX 3a/ay;

MPUMEHATH MOJYyUYCHHBIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh, aHATU3UPOBATH U
OIICHUBATh pEaJIbHbIC CUTYallMU, NMPUMEHSTh W3YUYCHHBIEC TOHSTHS, TEOPEMBI,
CBOICTBa B MpOLIECCE TMOMCKA PEIIEHUS MaTeMaTHYeCKd CPOpPMYIUPOBAHHOMN
npoOsieMbl, MOJIEIMPOBAaTh peajibHble CHUTyallMd Ha $3bIKE TIE€OMETpUH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJIEIM C HCIIOJNb30BAHUEM TI'€OMETPHUUECKHX
NOHATHM M TeopeMm, amnmapara anreOpbl, pelarb MNpaKTHYeCKHe 3aayH,
CBSI3aHHBIE C HAXOXK/ICHUEM I€OMETPUUYECKUX BEIIUYNH;

UMEThb TMpPEJCTaBICHUSI OO0 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOMW YacTu pyHIAMEHTA Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanuTuyeckas reoMeTpusl. 15 1
BexTopsl B mpocTpaHcTBeE.
5 [ToBTOpeHME, 0606III€HIEC " 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUS 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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