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HOACHUTEJIBHAS 3AIINCKA

['eometpust siBAsieTCss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOLIEro
o0Opa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOKHOCTh M3yU€HHUs AUCIUIUIMH €CTECTBEHHO-
HAay4YHOM HAIIPaBJIECHHOCTH M MPEAMETOB T'YMAaHUTAPHOro nukia. [lockonbky morunueckoe
MbIlIJIEHUE, (QopMUpyeMoOe TMpU H3YYEHUU OOYy4YaIOIUMHUCS TOHSATHUHHBIX OCHOB
FEOMETPUM, IMPU JIOKA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMOYKH JIOTHYECKUX
YTBEPKACHUN MPU PEIICHUH N€OMETPUYECKUX 3a7a4, YMEHUE BBIABUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIIOIB3YIOTCA NPHU PELIEHUH 3a7a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

Lens ocBOEeHMS TpOrpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriryOJI€HHOM ypOBHE
— pa3BUTHE MHAMBUAYAIBHBIX CIIOCOOHOCTEH OOydYaromMXCA MPU MU3YYEHUH T€OMETPHH,
KaK COCTaBISIONIEd mpeaMeTHo obnactu «Martematuka u uHOpMaTUkKa» dYepes
o0OecrieyeHUe BO3MOXKHOCTH TPUOOpPETEHHSs M HCMOJIb30BaHUA Oosiee TITyOOKUX
r€OMETPUYECKUX 3HAHUW U NEUCTBUM, CIEUU(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX IS
YCIEIIHOTO  NMPO(ECCHOHAIBHOTO  00pa30oBaHUs, CBSI3aHHOTO C  HCIOJb30BAaHUEM
MaTE€MAaTHUKH.

[IpuopuTeTHBIMM  3aZlauaMH  Kypca T€OMETpUUM Ha yriayOJaEéHHOM  YpOBHE,
PaCHIMPSAIONIMMY U YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS

paclIMpeHue NPEACTaBICHUS O TEeOMETPUM KaK 4YacTh MHUPOBOM KyJIbTyphl U
(dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMupoBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIMX
MAaTE€MAaTHYECKUX MOJENAX, IMO3BOJISIIOIIMX OINKHCBhIBAaTh M HW3y4daTh pa3HbIC SBICHUS
OKpYKaloUIero MHpa, 3HAHWE MOHIATHUHHOrO anmapata mno paszaerny «CTepeoMeTpus»
y4eOHOT'0 Kypca T€OMETPHH;

dbopMuUpOoBaHUE yMEHHUS BIAJETh OCHOBHBIMH TOHSTHSIMHU O MPOCTPAHCTBEHHBIX
durypax u UX OCHOBHBIMU CBOWMCTBaAMH, 3HaHHE TeopeM, (POpMyl H YyMEHHE UX
NPUMEHSITh, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIUTh HECTAaHAAPTHHIE CIIOCOOBI
peleHns 3a1ay;

(GopmMupoBaHUEe yMEHMs PAClIO3HABAaTh HAa YEPTEkKax, MOJCIAX U B PEAIbHOM MHpE
MHOTI'OTPaHHUKU U Te€Ja BpalleHUs, KOHCTPYUPOBATh N'€OMETPUYECKUE MOJIEIIN;

GopMupoBaHHE TOHMMAaHUS BO3MOXHOCTH  AKCHMOMATHMYECKOTO  IOCTPOEHUs
MaTeMaTUYeCKUX Teopui, (QOpMHUpOBAaHUWE [OHUMAHUS PpOJM AKCHOMATUKH IIpH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHue yMEHHs BIaJETh METOJAaMH JOKA3aTENbCTB M aJTOPUTMOB PEIICHHUS,
YMEHHs WX IPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUSA B XOAE PELICHHUS
CTEpPEOMETPUYECKUX 3aJad M 3a7ad C NPAKTHYECKUM CoAepKaHueM, (HOpMHUpOBaHUE
IIPEICTABIECHNU O HEOOXOIMMOCTU JOKAa3aTeJlbCTB NMPU OOOCHOBAHMM MAaTEMaTUYECKHUX
YTBEPKIACHUN U POJIM AKCHOMATHUKH B IIPOBEIECHUH ACAYKTUBHBIX PACCYKICHNN;



pPa3BUTHE U COBEPILICHCTBOBAHHE HMHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4aromuxcs, N03HaBaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIILJICHUS, UHTEPECA K U3YUYEHHUIO T€OMETPHH;

(opMupoBaHue (PYHKIMOHAIBHONW T'PAMOTHOCTHU, PEJIEBAHTHON N€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBJICHUS T€OMETPUUYECKUX MOHITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CHUTYyallUsX W MPU HU3YYECHUU JIPYTUX YUEOHBIX MPEAMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEAJbHBIX CUTYallUM,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENIeH, HHTEPIPETALUU MTOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIBHBIMHU JIMHUSIMHU y4yeOHOro kypca «l'eomerpusi» B 1011
Kjaccax sBysAroTCs: «IIpsMble U MIIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpaHHUKn», «Tena
BpalleHus», «BeKTopbl U KOOPJAMHATHI B MPOCTPAHCTBEY, «J{BMKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @DI'OC COO TpeboBaHHE «YMETh OMNEPUPOBATH
HNOHSTUSIMU», PEJIIEBAHTHBIMU T€OMETPUM Ha YIIIyOnEHHOM ypoBHe oOyuenus B 10-11
KJlaccax, OTHOCUTCA KO BCEM COJAEpXaTelbHBbIM JIMHUSM y4yeOHOro Kypca, a
dbopMUpoBaHUE JIOTMUECKUX YMEHHUI pacrpeienseTcs He TOJIbKO IO COAepKaTeIbHBIM
JUHUSM, HO M 1o roaam oOyuenus. CopepkaHue oOpa30BaHHUs, COOTBETCTBYIOIIECE
NpelIMEeTHBIM  pe3yibrataM  ocBoeHust  DenepanbHoit ~ pabodeil  mporpammel,
pacnpeenéHHBIM 10 To/1aM 00y4YeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM
OCHOBHBIM, MPUHIIMITHAIBHBIM BOPOCaM 00ydYaroluecs o0pamaiuch HEOAHOKPATHO. DTO
NO3BOJISIET OPraHU30BaTh OBJAJEHUE TEOMETPUYECKUMHU TMOHATUSMH M HaBBIKAMHU
MOCIIEJIOBATENIbHO U TOCTYMATENbHO, C COOJIOJEHUEM MPUHIUIIA MPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKIIOYATh B OOL[yI0 CHUCTEMY TE€OMETPHUYECKUX MpeCTaBICHUMN
oOy4aromuxcs, paciupss u yrayonsisa e€, o0paszyst IpOYHbIe MHOXECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3aaTh ycioBus ans auddepeHnuanun oOydeHusl, MOCTPOCHUS WHIWBUYAITbHBIX
o0pa3oBaTeIbHBIX TpPOrpamMM, OO0ECIeunuTh YriayOJéHHOEe W3y4YeHHE T'eOMETPUHU Kak
COCTaBJISIONICH yueOHOTO npeaMera «MaremaTukay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K MPOJOJDKCHUIO HM3YyUYCHUS MATeMAaTHKU C Y4ETOM
BbIOOpa Oymymiedt mpodeccuu, oOecrednBasi NPEEMCTBEHHOCTh MEXKIy OOMUM U
po¢eCCHOHATILHBIM 00Pa30BaHUEM.

Ha usyuenue yueb6HOro kypca «l'eomerpusi» Ha yriayOia€HHOM YpOBHE OTBOIUTCS
204 ygaca: B 10 xnacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHYECKOM MOCTPOCHUU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUH U
CJIIEJICTBUS U3 HUX.

B3anMHOE  pacmnoiokeHue  MpsAMBIX B MPOCTPAHCTBE:  MEPECEKAIOIIUECH,
napajuieibHble M CKpelIuBaromuecs npsiMbie. [Ipu3HaKu CKpEenMBarOUXCs MPSAMBIX.
[TapannenbHOCTh TPSAMBIX M IUJIOCKOCTEH B MNPOCTPAHCTBE: MapaljielibHbIE MPSAMBIE B
MPOCTPAHCTBE, MAPaLUICNbHOCTh TPEX NPSAMBIX, NAPAJUIEIBHOCTh MPSIMOW U TUIOCKOCTH.
[lapannenbHoe M LEHTpPAIbHOE MNPOEKTHUpPOBaHUE, HU300pakeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapajuleIbHOTO MpPOeKTUpoBaHUs. WM3o0paxkenue Quryp B mnapamieabHON
OpPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YroJ MEXKAY NpsSIMbIMU B
npoctpaHcTBe. [lapannenpHOCTh IUIOCKOCTEH: NapajuieNibHble IUIOCKOCTH, CBOMCTBa
napajuieNbHbIX TIockocTed. [Ipocrelinine mpocTpaHCTBEHHbIE (PUTYPHI HA IUIOCKOCTH:
TeTpa’ap, Napajuleenunes], HOCTPOEHUE CEUCHHIA.

[TepieHAUKYISIPHOCTh MPSIMOM W IUIOCKOCTH: TEPHEHIUKYISIPHBIE TIPSAMBbIE B
IPOCTPAHCTBE, MPSMBIE MAPAJUIENbHbIE U MEPIECHANKYISIPHBIE K IUIOCKOCTH, IMPU3HAK
NEPHEHAUKYISPHOCTA TPSIMOM M IUIOCKOCTH, TEOpEMa O MPSAMOW MEpIEeHIUKYISIPHOU
IWIOCKOCTH. OpTOroHajabHOE MNPOEKTUpPOBAaHHWE. [lepneHOuKynsip W  HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM A0 IUIOCKOCTH, MPOEKLIHS
burypsl Ha IIJIOCKOCTb. [lepneHIUKYIAPHOCTD IJIOCKOCTEM: MIPU3HAK
NEePHEHIUKYISIPHOCTU ABYX MIOocKocTeil. Teopema o TpEX nmeprneHanKyaspax.

Yriael B IMPOCTPAHCTBE: Yroia MEXIY NPSAMOM U IUIOCKOCTHIO, JIBYTPAaHHBIM Yrod,
JIMHEWHBIA yroJl ABYIpaHHOro yria. TpéXrpaHHbId M MHOrorpaHHbie yribsl. CBolcCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yria. CBoilCTBa IUIOCKMX U JABYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJIsI TPEXTPAHHOTO yIJia.

MHoOrorpaHHMuKH

Buael MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yromneHas npusma,
mpsiMass ¥ HaKJIOHHAs TpPU3MbI, OOKOBass ¥ TOJHAs TOBEPXHOCTh IPHU3MBIL
[Tapamnenenunen, NpsAMOYTOJbHBIN MMAPAJUICIICHUIIE U €T0 cBOMCTBA. Kparvaiiiue mytu
Ha T[OBEPXHOCTHM MHororpaHHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Tudaropa. Ilupammma: n-yroinbHas TUpamMuja, NMpaBUIbHAS W yCEUEHHAS MUPAMUJIBL.
CaoiicTBa pé€Oep u OOKOBBIX TpaHeil mpaBWiIbHOW mnUpamuabl. [lpaBuiibHBIE
MHOTOI'PaHHUKHU: TPaBWJIbHASA IPU3Ma U NPABUJIbHAS IUPAMUJIA, IPABUIIbHAS TPEYTrOJIbHAA
nMpaMuia W NOpaBWIbHBIA  TeTrpasap, KkyO. IlpeacrtaBieHue o0  mOpaBUIIbHBIX
MHOTOIPaHHUKAX: OKTa’p, JOJECKAIP U UKOCABIP.

Boluncnenue 351eMEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yriabl. Iliomans
OOKOBOI MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSIMOM MPHU3MBbI, IUIONIAJb OCHOBAaHMUIA,



TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOU Mpu3mbl. [Inomans O0OKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPAaBWILHOM NMUPAMUJBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMUBI.

CumMmeTpusi B IPOCTPAHCTBE. DIIEMEHTBl CAMMETPHUH MPABUIBHBIX MHOTOIPAHHUKOB.
CummMmeTpusi B IPaBWJIBHOM MHOTOTPAHHUKE: CUMMETPHUS IMapajulesIeNuIe1a, CAMMETPHUS
[IPAaBUWIBHBIX IIPU3M, CHMMETPHs IPAaBUIbHON MUPAMUBI.

BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [IJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IPOTHUBOIIOJIOKHO HAIIPABJICHHBIEC BEKTOPBI.
PaBeHCTBO BEKTOPOB. [[€MCTBUS ¢ BEKTOPAMU: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBONCTBAa CIOKEHHSI BEKTOPOB.
CBoiicTBa yMHOXKEHHUS BEKTOpa Ha yucio. [loHATHE KOMIIaHapHbIE BEKTOpHI. [Ipu3Hak
KOMIUIAaHAPHOCTU TPEX BEKTOpOB. lIpaBwio mapamienenunena. TeopeMa O pa3iokKeHUU
BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsmoyronpHas cucrtema KOOpAHWHAT B
npoctpanctBe. KoopauHatel BekTopa. CBsSI3b MEXAy KOOpAMHATaAMU BEKTOpa H
KOOpJIMHATAMU TOYEK. YTOJ MEk ]y BekTopamu. CKansipHOE NPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJia BpalueHust

[lousTHS: MUAMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, cepuueckas
MOBEPXHOCTH, 00pa3yroIIre NoBepxHocTel. Tena BpalieHus: MUIMHIP, KOHYC, YCEUEHHbBIN
KoHyc, cdepa, map. B3aumHoe pacnosokenue cdepbl M IUIOCKOCTH, KacaTeiabHas
IUIOCKOCTH K cdepe. M3o0paxenue Ten BpalleHus Ha MI0ckocTH. Pa3BépTka mumHapa u
koHyca. CummeTpus cdepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napasuienenurnena u cienctsus u3 He€. O0bEM NPsSMON U HAKIIOHHOM MPU3MBI, IUIUHIPA,
nupaMuabl U KoHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KoMOuHnanuu Ten BpamieHuss © MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B IHJIUHID,
omMCaHHasi OKOJIO nuiuHApa. [lepeceuenue cdepsl u mapa ¢ mwIockocThio. Kacanue mapa
u chepsl mIOCKOCThIO. [loHSATHE MHOTOrpaHHHMKA, OMHCAHHOTO OKOJO cdepsl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIHM TEJIO BPAIECHUS.

[Tnomaas MOBEepXHOCTH MUWIMHAPA, KOHYca, Tuiomanas cepsl u e€ yacreid. [lomodue
B mnpocTtpadcTBe. OTHOIIEHHEe O00BEMOB, IUIOMIANCH IMOBEPXHOCTEH MOMOOHBIX (uryp.
IIpeo6paszoBanue moao0us, romoTeTs. Pernenne 3aaa4d Ha MIIOCKOCTH C UCTIOJIb30BAaHUEM
CTEPEOMETPHUUECKUX METOOB.

[TocTpoeHue cedeHWt MHOTOTPAHHUKOB W TN BPAIICHUS: CEUCHHUS IWJIUHIpA
(mapayineabHO W MEPIEeHIUKYISIPHO OCH), CEUEHUs] KOHyca (mapajielibHble OCHOBAHUIO U
MPOXOAIINE Yepe3 BEPIIHUHY), CEUYCHHS Iapa, METONbI MOCTPOSHUS CEUCHUN: METO/]
CJIEIOB, METOJT BHYTPEHHETO IPOSKTHPOBAHUS, METOJ TIEPEHOCA CEKYIIEH ITOCKOCTH.

BekTOopbl 4 KOOPAUHATHI B IPOCTPAHCTBE



Bekropsl B mpocTtpancTBe. Onepanuy Haj BEKTOpaMH. BEKTOpHOE yMHOKEHHE
BEKTOpOB. CBOMCTBAa BEKTOPHOrO0 YMHOKE€HUsA. [IpsAMoyronpHas cucreMa KOOpAWHAT B
npoctpaHcTBe. Koopaunatel BekTopa. Pasnoxenue Bektopa mo Oasucy. KoopauHaTtHO-
BEKTOPHBIA METOJI ITPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenus: npocrpaHcTBa. OtoOpaxkenus. J[BrkeHus U paBeHCTBO (puryp. OOmue
CBOMCTBA JBWKEHHM. BuHIbl JABWKECHUN: TMAPAJUIETbHBIM TIEPEHOC, LEHTpajbHas
CUMMETpHs, 3€pKajibHas CHUMMETpHUs, IOBOPOT BOKpyr mnpsmoi. IIpeoOpazoBanus
noaoOust. [psimas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«TEOMETPUS» (YTJAYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTh TPAKAAHCKOM TMO3ZUIIMK OOYyYalolIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCHUMCKOr0 OOLIECTBAa, NPEJCTABICHUE O MaTeMaTHYEeCKUX
OCHOBaxX (pYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOUEAYP Tpa)kaaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHUE B3aUMOJIEUCTBOBATH C COLMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKONW TPAXKJAHCKOW HMJACHTUYHOCTH, VYBaXKCHUS K
OpOLIJIOMY M HACTOSIIEMY POCCHUHCKONM MaTEMaTHKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUUCKUX MaTEMaTUKOB M POCCUMCKOW MaTeMaTUYECKOM IIIKOJIbI,
UCITIOJIb30BaHUE ITUX JIOCTHIKEHUM B APYTUX HAyKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoja, CchOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAaHMS, OJTHUYECKOTO I[IOBEJICHMS, CBA3AHHOIO C MPaKTHYECKUM
IPUMEHEHHEM JIOCTHKEHUN HAYKH M JEATEIbHOCThIO YYEHOr0, OCO3HAHHE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTONYHBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajladu, pEIICHUH, pPACCYKIESHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTAM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSATH MAaTeMAaTUYECKUE 3HAHHUS B HMHTEpEcax
3I0pOBOT0O U 0€30nmacHOro o0pasa KU3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHHWE, COAJaHCUPOBAHHBIM PEXHM 3aHATHH W OTHAbIXa, pEryJspHas
¢usznueckasi akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IMPHU 3aHITHIX CIOPTHUBHO-
03/I0POBUTEIIBHOMU JI€ATEIIbHOCTBHIO;

6) TpynoBoe BocnnuTaHme:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IEHHOCTU TPYIOIIO0Ws, UHTEPEC K Pa3IMYHbIM
chepam mpodecCHOHATBLHOW  NESATeNbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW U eé
MPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymel mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE IUIaHbl, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTU4ecKOMy OOpa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTMBHOMY YYaCTHUIO B PEIIEHWH MPAKTUYECKUX 3a4ad MATEMAaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOU KYJIbTYpbl, MOHUMAHUE BIUSHUS COLMAIBHO-
HKOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
00aJBbHOTO  XapakTepa HSKOJIOTHYECKHX MpOoOJeM, OpHUEHTalus Ha M[PUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUW JUIsl peIlIeHHs 3ajJad B 00JIaCTHM OKpYXalollel CpeJibl,
IJJAHUPOBAHUE TOCTYIMKOB M OLICHKM MX BO3MOXHBIX IMOCJIEACTBUM TSI OKPYKaIOIIEH
Cpelbl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIEI'O COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAyKU W OOIIECTBEHHOM MPaKTHUKU, MOHUMAHHUE MaTeMaTHYECKONW HayKd Kak
chepbl 4eIOBEUECKON NESITEIHbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAUYUMOCTH JJI Pa3BUTHUS
IUBWIN3AIlMUA, OBJAJCHUE S3BIKOM MATEMaTUKH M MaTEMaTHUYeCKOM KyJIbTypod Kak
CpPEJICTBOM  TIO3HAHUS  MHpPa, TOTOBHOCTb  OCYIIECTBISATh  MPOCKTHYIO  H
UCCJIEIOBATEIBCKYIO ACATEILHOCTh UHIUBUIYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUN:

BBISIBJIATh U XapaKTePHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMAaTUUECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUH MEXKIY TMOHATUIMHU, (OPMYIUPOBATH OMNPEACICHUs TOHITHH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCHU(UKAIIMK, OCHOBAHUS JJig 0000IIeHUs U
CpaBHEHUS, KpUTEPUH TTPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATH, (DOPMYITHPOBATH U MIPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIC,

BBISBJISITH MAT€MaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M IPOTUBOPEUUS B
dakTax, TaHHBIX, HAOIIOICHUAX U YTBEPXKJICHHAX, TIPEIarath KPUTEPUH JIJIS BBISBICHUS
3aKOHOMEPHOCTEN Y MPOTUBOPECUUN;

JIe7IaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEIBHO  JIOKA3aTEJIbCTBA MATEMATUYECKUX  YTBEPKICHUU
(mpsiMble U OT MPOTHUBHOTO), BBICTpPAMBATH APTYMEHTALIMIO, TMPUBOJAUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI,

BBIOMpaTh CIOCOO pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pellieHus, BIOMpaTh Hanbosee MOAXOIAIINN C Y4ETOM CaMOCTOSITEIBLHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKue AeiiCTBUA:

HCTIOJB30BaTh  BOMPOCHI KAk  MCCIEAOBATEIBCKUM  WHCTPYMEHT  IMO3HAHUA,
dbopMyIHpOBaTh BOMPOCH, (PUKCHPYIOIMKE MPOTHBOPEYHE, MPOOJIEMYy, yCTaHABIMBAThH
HCKOMOE U JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;



MPOBOJIUTh CaAMOCTOSITEIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, sBJIEHHUs, IMpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BhEKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIbHO  (GOPMYJIUpPOBAaTH OO0OOIIEHHS M BBIBOABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOIOJICHUSI, MCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh IMOJTYYEHHBIX
PE3yIbTATOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IMIpollecca, a TakKe  BbIJIBUTATH
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH AeUIIMTHI HHGOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JIJI1 OTBETA HAa BOIMPOC U
JUTSL PEIICHUS 3a/1auu;

BBIOMpaTh HMHGOPMAIMIO W3 MCTOYHMKOB Pa3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATH3UPOBATh W WHTEPHPETUPOBATH WHOOPMAILUIO Pa3IUYHBIX BUIO0B M (PopM
peICTaBICHUS;

CTPYKTypUpOBaTh HHGOPMAIIMIO, TPEACTaBIATh €€ B Ppa3IU4HbIX (Qopmax,
WJUTFOCTPUPOBATH TPaPUUIECKH;

OIICHUBATh HAJEKHOCTh WHGOPMALMHM IO CAaMOCTOSITENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUSs

OO0menue:

BOCIPUHUMATh W (POPMYIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCJIOBHSIMHU H
HeJsIMU OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy pPEIICHUs 3aJayd, KOMMEHTHPOBATh
MOJIYYEHHBIN PE3yIIbTaT;

B XoJe OOCYXKIEeHHs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMbl, perraeMoi 3ajauM, BBICKA3bIBATh HJICH, HAIIEJICHHbIE HAa TOHWCK peIICHUS,
COMOCTAaBJSITh CBOM CYXKICHUS C CYXKICHUSMH JPYTUX YYaCTHHKOB JIMAJora,
OoOHapy>KMBaTh PA3IMYUE W CXOJICTBO TO3UIMH, B KOPPEKTHOH (opme (hopmymupoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MPEACTAaBIATh PE3yJAbTAaThl PEIICHUS 3a7a4d, OSKCIEPUMEHTA, WCCICI0BaHNUS,
MPOEKTa, CAMOCTOSTEIHLHO BEIOMPATh (pOpMaT BHICTYIUICHHS C YIETOM 3a7a4 Mpe3eHTAIIUN
1 0COOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

CamMoopranusanus:

COCTAaBIIATH TUIaH, AITOPUTM PEIICHUS 33/1a9d, BBIOUPATH CIIOCOO PEMICHUS C yIETOM
UMEIOIINUXCS  PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



BJIAJ€Th HABBIKAMHM I103HABATEIbHOM pe(IeKCUM KaK OCO3HAHMS COBEPILIAEMbIX
JNEUCTBUH W  MBICIUTENBHBIX MPOLECCOB, HUX pe3yJbTaTOB, BIAAETh CHOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3ylbTaTa peuieHUuss MaTeMaTU4eCcKON
3a/1auu;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MPU PEIICHUH 33]]a4H, BHOCUTH
KOPPEKTUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HaWJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIU U YCIOBUSAM, OOBSICHATh MNPUYUHBI
JOCTUXKEHUSI UM HEJOCTUKEHUSI PE3yIbTaTOB JESITEIbHOCTH, HAXOAUTh OLIMOKY, JAaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIBbHOCTD:

MOHMMATh ¥ UCTOJIh30BaTh MPEUMYIIESCTBA KOMAaHAHONW W WHAMBHIYATIbHON paOOTHI
pU pelIeHUu y4eOHBIX 3a/1a4, IPUHUMATh 1[eIb COBMECTHOM J1€ATENbHOCTH, INIAHUPOBATh
OpraHu3aldi0 COBMECTHOW paboThl, pacnpeiensTb BUABI padoOT, JOroBapUBaThCH,
00CyX1aTh MPOIIECC U Pe3yabTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYMNIOBbIX (opmax paboTbl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W UHBIC), BBITIOIHATH CBOIO YacTh paOOTHI U KOOPIUHUPOBATH CBOU
JEUCTBUSL C APYTMMH WiIEHaMH KOMaH/[Ibl, OIICHMBATh KaueCTBO CBOETO BKJaja B OOIIMIA
IPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM yYaCTHHKAMH B3aUMOJICHCTBUSI.

INPEJMETHBIE PE3YJIBTATbBI

K xoniy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHATUSIMH CTEPEOMETPUH TPU PEUICHUU
3a/lay ¥ MPOBEJICHUU MAaTEMATHYECKUX PACCYKICHU;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUUM U CIEJACTBUS W3 HUX TPU pPEHICHUHU
reOMETPUYECKUX 3a/1a4;

e KJIAacCCU(PUIIMPOBATH B3aHMMHOE PACIOJOKEHHE TPSIMBIX B IPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATH MOHSATHUAMH, CBSI3AHHBIMU C yriaMH B IPOCTPAHCTBE:
MEKly IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMUA C MHOTOTPaHHUKAMH;

e CBOOOJIHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma, MUpaMUJa,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

e KJIacCCHU(PUIIMPOBATH MHOTOTPAHHUKHU, BEIOMPAs OCHOBAHUS IS KIIACCU(PUKAIINM;

e CBOOOJHO OIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
IJIOCKOCTHIO;

e BBINOJHATH MapalieIbHOE, LEHTPAIbHOE U OPTOrOHAIBHOE MPOECKTUPOBAHUE
(Guryp Ha MJI0CKOCTb, BBIIOJIHATH H300pakeHUs1 PUTYp HA MIIOCKOCTH;



CTPOUTh CEYEHHS] MHOTOI'PAaHHUKOB pAa3JMYHBIMU METOJIaMH, BBIIOJIHATD
(BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYp: BUA
CBepxy, cOOKY, CHU3Y;

BBIUMCIIATh IUIONIAJAM MOBEPXHOCTEM MHOTIOIPAaHHHUKOB (IIpU3Ma, NHpPaMUja),
reOMETPUUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, HEHTP, OCh U MIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJHO  ONEpPUPOBATH  MOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITMOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

pemiarh 3a7a4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUH U HaXOXKICHHE
reOMETPUYECKUX BEJIMYUH, MPUMEHSS U3BECTHbIE METOJbl MpPHU PEIICHUH
MaTEeMaTUYECKUX 3a7a4 MMOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;
OPUMEHSATh  MPOCTEHIIMEe  MpPOrpaMMHBIE  CpeACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MPeoOpa3oBbBIBATH M MHTEPIPETUPOBATH  MHPOPMALMIO O
POCTPAHCTBEHHBIX F€OMETPUUYECKUX (DUTYpaxX, MPEJICTABICHHYIO HA YEpTekKax U
PUCYHKaX;

NPUMEHSTh TOJYYEHHBIE 3HAHMS Ha TMPAKTHKE: CPAaBHMBATh M aHAJIM3UPOBATh
peasibHble CHUTYyalluM, INPUMEHSITb H3yUYEHHBbIE IOHSATHS B IPOLECCE IOHUCKa
pelieHuss MaTeMaTHYecKd C(HOpMYJIHPOBAHHONH MPOOJEMBbl, MOJAEIUPOBATH
peasibHble CUTYalluH Ha S3bIKE F€OMETPHUHU, UCCIIEIOBATh [TOCTPOECHHBIE MOJENN C
UCMOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHITHM U TeopeM, ammapaTa aiareopsl,
pelaTs NpPaKTUYECKHUE 3a/ladM, CBSI3aHHBIE C HAXO0XKJIEHUEM TI'€OMETPUYECKUX
BEJINYMH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHUSA T'€OMETPUHU KaK COCTaBHOM
yacTu (yHIaMEHTa pPa3BUTHUS TEXHOIOT .

K xonmy 11 kiacca o0yJaronuiicss HayauTCs:

CBOOOJHO  ONEPHPOBATH TOHATHSIMHU, CBS3aHHBIMH C  IWIHHIPUYIECKOM,
KOHUYECKOHN U cheprIecKoii MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI MTOTYICHHUS;
ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMHU C TEJaMH BpalICHUSA: UUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Teja BpameHus (MWIMHAP, KOHYC, cdepa W 1map) u OOBSICHATH
CrocoOBbI MOTYUYEHHUS TEJl BPAILICHHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEephI U TIOCKOCTH;

BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOI'PAHHUKOB U TEJl BPAILICHUS, 00BEMBI U
IJIOIIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpPalEHUS, TEOMETPUUECKUX Tell
C mpuMeHeHneM (Gopmyi;



CBOOOJHO ONEPUPOBATH MOHATHSAMH, CBS3aHHBIMU C KOMOMHALUSAMU TeN
BpallleHUs] M MHOIOTPaHHUKOB: MHOIOIPAaHHHUK, BIHUCaHHBIA B cdepy H
ONMMCAHHBIA OKOJO cdepbl, cdepa, BOUCAHHAS B MHOTOIPAHHUK WJIHM TEJIO
BpaIlCHUS;

BBIUMCIISATh COOTHOUIEHUS MEXIY IUIOMIAASIMU TOBEpXHOCTE M 00bEMamMu
IMOJOOHBIX TE;

M300pakaTh U3y4aemble (UTYpPBHI, BBINOIHATH (BHIHOCHBIE) MJIOCKUE YEPTEXKHU U3
PUCYHKOB TMpPOCTBIX OOBEMHBIX (GUTYp: BHUJA CBEpXy, COOKY, CHHU3Y, CTPOHUTH
CEUEHMsI TeJl BpallleHUS;

U3BJIEKaTh,  HMHTEPIPETUPOBATH U  MPeoOpa3oBbIBATH  HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (DUTYpaAX, MPEJICTABICHHYIO HA YEpTekKax U
PUCYHKaX;

CBOOOTHO ONEPUPOBATH MMOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITMOJHATH ONEPalMK HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

peliaTb reOMEeTpUYECKHUE 3a/laud Ha BBIUYMUCICHUE YTIJIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 TJIOCKOCTH, B IEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TPU PEIICHUU;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU, CBSI3aHHBIMHU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHUN;

BBINOJIHATD W300pa)K€HUsI MHOTOI'PAaHHUKOB U TeJl BPAILLEHUs NpU HapaieIbHOM
[IEPEHOCE, LEHTPAJIbHOM CHMMETPUM, 3€PKaJIbHOM CHMMETPUH, NP IMOBOPOTE
BOKPYT IPsIMOM, TpeoOpa3oBaHus 01005,

CTPOUTh CEUYEHUS MHOIOTPAaHHUKOB W TEJ BpAUICHUA: CEUEHUS LMIMHAPA
(mapamienbHO M TEPHEHAUKYJIIPHO OCH), CEUCHHUs KOHyca (mapajuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLUINHY ), CEUEHUS 11apa;

UCII0JIb30BaTh METObI IOCTPOCHUSI CEYEHUI: METOJI CJIEN0B, METOJl BHYTPEHHETO
IPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH IIJIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKNE YTBEPKICHHUS;

NPUMEHATHh TeOMEeTpHuecKrue (DaKThl JJis PEIICHUs CTEPEOMETPUYECKUX 3ajad,
IIPEANOIAraloiuX HECKOJBKO IIaroB PELICHMs, €CIM YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemarh 3a4a4d Ha JJ0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOUIEHUI M HaXOXICHHE
r€OMETPUYECKUX BEJIMUYNH;

IPUMEHATh NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHSATH IOJIYYCHHbIE 3HAHUS HA IPAKTUKE: CPAaBHHUBAaTh, aHAJIU3UPOBATH U
OLICHMBAaTh pEAJbHBIC CHUTYallUH, MPUMEHATh H3YUYCHHBIE IOHATHS, TEOPEMBI,
CBOIICTBA B MpPOLECCE IOMCKA PEIIEHUS MaTeMaTU4ecKu C(HOopMyIUpOBaAaHHOU
npoOJeMBbl, MOJEIUPOBATh pEAJbHbIE CHUTyalldd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM F€OMETPUUECKUX TOHATHIM



U TEOpeM, amnmapara ajreOpbl, pellaTh MPAKTUYECKHE 3aJaud, CBSI3AHHBIE C
HAXO0XKJICHUEM T€OMETPUUECKUX BEJIMYUH;
UMETh MPEJCTaBICHUS 00 OCHOBHBIX ATanax pa3BUTHA T'€OMETPUHU KaK COCTaBHOM
yacTH (yHJaMEHTa Pa3BUTHS TEXHOJOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TUNIOCKOCTEN B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H_[6HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA
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