


HHOACHUTEJBHASA 3AIINCKA

['eomeTrpus sBasieTcss ONHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsI, TaK Kak OOECIeYMBAET BO3MOXKHOCTh M3y4YEHHUS AMCLUUIIIMH €CTECTBEHHO-
HAay4YHOM HAIpPAaBJICHHOCTH M IPEIMETOB T'yMaHUTAapHOro HHKIA. IIOCKONBKY Jormueckoe
MBILLUIEHHE, (POPMUPYEMOE MPU U3YYEHHH OOYYarOIIMMUCS MOHATUHHBIX OCHOB I€OMETPHH,
IIPH J10KA3aTEIBCTBE TEOPEM U MMOCTPOECHUU LEMOYKH JOTMYECKUX YTBEPKACHUI NPU PEILICHUH
r€OMETPUYECKUX 33]a4, YMEHHE BBIJBUraTh U OINPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
MCIIONIB3YIOTCS IPU PEUICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (DPU3MUECKUX
3az1ay.

Llenb ocBoeHUst mporpaMMel yueOHOTo Kypcea «l'eomeTpusi» Ha yriiyOJ€HHOM YpPOBHE —
pa3BUTHE MHAMBUAYAJbHBIX CIIOCOOHOCTEH OOyYarOMXCsl NPH HM3yYEHWH TE€OMETPUHU, KAK
COCTaBIISIONICH TpenMeTHo oOmactu «MatemaTtnka W MHOpMaTHKa» uyepe3 obecreueHue
BO3MO>KHOCTH IPUOOPETEHHsI U UCHOJIb30BaHUs 0oJiee TIyOOKUX T€OMETPUUYECKUX 3HAHUM U
AEUCTBUM, CIEU(PUYHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCIEIIHOT'O0 NMPO(ECCUOHAIBHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopureTHpIMU  3aJayaMud  Kypca T[E€OMETPUM Ha  YIUIyOJIEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacUIMpEHHE NPEACTABICHHUS O TEOMETPUM KakK 4YacTH MHPOBOM KYJIBTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMHpOBaHHE MPEICTABICHUS O NPOCTPAHCTBEHHBIX (PUIypax KaK O BaKHEHIIHX
MaT€MaTUYECKUX MOJEIAX, TMO3BOJSIIONIMX ONUCHIBaTh W M3y4aTh pa3HbIC SBJICHUS
OKpY>KaIoIlIero MHUpa, 3HAHWE MOHATUITHOIO amnmnapata o paszaeny «CrepeoMeTpus» yueOHOTo
Kypca reoMeTpHy;

(opMupOBaHHE YMEHHUSI BIaJI€Th OCHOBHBIMU MOHATHSMH O IPOCTPAHCTBEHHBIX (PUTypax
M UX OCHOBHBIMHM CBOWCTBAMH, 3HAHUE TE€OpPEM, POPMYJI U YMEHHE UX MPUMEHSITb, YMEHUS
JOKa3bIBATh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIOCOOBI PEIIeHUS 3a/1aY;

(opMupoBaHHE YMEHHUS pacloO3HaBaThb Ha YEPTEKaX, MOJEISIX M B PEAJIbHOM MHUPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dopMHpOBaHWE  TMOHUMAHUS  BO3MOXXHOCTHM  AKCMOMATHYECKOTO  MOCTPOCHUS
MaTeMaTUYECKUX TEOopuid, (OpMHUPOBAHME MOHUMAHUS POJM AKCMOMATHKU MPH MPOBEACHUU
pacCyXJIeHUN;

(opMupOBaHHE yMEHMs BIAJETh METOJaMH J0Ka3aTeJIbCTB U AJITOPUTMOB PELICHMUS,
YMEHUS UX MPUMEHATHb, NPOBOAUTH JIOKA3ATEIbHBIE PACCYXKIAECHUS B XOAE PELICHUS
CTEPEOMETPUYECKUX 3a7ad M 3aJad C NPAKTUYECKUM COJAep)aHueMm, (HopMupoBaHue
MPEACTABICHUS] O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpU OOOCHOBAHMM MAaTeMaTHYECKUX
YTBEPKJICHUM U POJIM AKCHOMATUKH B IIPOBEJIEHUU JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBaTEIbHOW AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dopmupoBaHrue (QPYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIIEBAHTHOW TIE€OMETPUM: YMEHUS
pacrno3HaBaTh NPOSBICHUS TE€OMETPUUECKUX IMOHATHHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNIbHBIX KU3HEHHBIX CUTYAlUAX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEAMETOB, IPOSBICHHUS



3aBUCHUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAIbHBIX CUTyalUld, HCCIEAOBAHUSA
NOCTPOECHHBIX MOJENEH, UHTEPIPETALMH MTOTYUYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZEpKaTEIbHBIMU JMHUSMU Yy4yeOHoro kypca «['eomerpus» B 10-11
Kiaccax sBIAIOTCA: «lIpsAMble M TUIOCKOCTH B NPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATUSIMI,
pEeBaHTHBIMHU T€OMETPUM Ha yriayOiaéHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCUTCS
KO BCEM COIepXKaTelbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpMHUpPOBAHUE JOTHUECKUX YMEHHM
pacmpesieniieTcss He TOJbKO MO COJACP)KATENbHBIM JIMHHUSIM, HO M TIO TOAaM OOy4YeHHs.
ConepxxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJIbTaTaAM OCBOCHHS
@denepanbHOil  paboueld  mporpamMMbl,  pacnpeiesi€éHHbIM 10  rojaMm  o0y4yeHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIHUIIAAIBLHBIM BOIIPOCAM
oOyuaroruecss 00palaguch HEOJAHOKPAaTHO. OTO TMO3BOJSET OpPraHU30BaTh OBIIAJ[CHUE
F€OMETPUYECKUMH TIOHATUSMA M HABBIKAMHM IOCJIEIOBATEIBHO M IOCTYMNATENbHO, C
COOJII0/ICHUEM TPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY
T€OMETPUYECKUX MPEICTABICHUIA 00yUalOMUXCsl, pacCIUpssa U yriryosss e€, o0pa3yst IpoyHbIe
MHOKE€CTBEHHBIE CBSI3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath yciaoBus A guddepeHuranuu 00y4deHUs, MOCTPOEHUS HWHAMBUAYAJIbHBIX
oOpa3oBaTeNbHBIX MpOTpaMM, OOECHEeUnuTh YIIyOJIEHHOE U3YYeHHUE TEeOMETPUU Kak
COCTaBJISIIONIEH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOJIKEHUIO M3YUEHUsI MaTEMAaTUKU C YYETOM BBIOOpa
Oynymieit mpodeccun, odecreynBas IPEEMCTBEHHOCTh MEXIY O0IUM U MPpodeCCUOHATIbHBIM
o0pa3oBaHUEM.

Ha usydyenue yuebHOro kypca «l'eomerpusi» Ha yrinyOnéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HeJeNo).



COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpHUH. Touka, npsamasi, INIOCKOCTh, IpocTpaHCcTBO. [loHsATHE
00 aKCHOMaTUYECKOM MOCTPOCHUH CTEPEOMETPUHU: AaKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3
HUX.

B3anmHoO€e pacronokeHue MpsIMbIX B MIPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJUIeIbHbIE U
ckpemuBaromuecs npsMbie. [Ipu3Haku ckpemmBarmuxcs TpsaMbix. [lapamienbHOCTh TPSMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE: IAPAJUICIIBHBIE NMPSAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTh
TPEX MPSAMBIX, IAPAUICIBHOCTh MPSAMOM M IUIOCKOCTH. [lapamnenpHoe M LEHTpalIbHOE
NpoeKTHUpoBaHue,  u300paxkeHue  ¢uryp.  OCHOBHBIE  CBOMCTBA  MNapajljIeIbHOIO
npoekTupoBanus. M3oOpaxkeHnue ¢uryp B  HapaUiedbHOM  MNPOGKUMU. YTIBI €
COHAIIPABJICHHBIMM CTOPOHAaMHM, YIOJl MEXKIy HpPSMBIMH B mpocTpaHCTBe. llapamienbHOCTH
IJIOCKOCTEN: NapajulelbHbIE IUIOCKOCTH, CBOMCTBA NapauIeNbHbIX IIOCKocTer. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (DUTYpbl HA IUIOCKOCTH: TETpajAp, Mapajuielenunes, IMOCTPOCHHE
CEYCHUH.

IleprieHIUKYISAPHOCT NOPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE INPSMBIE B
IIPOCTPAHCTBE, MPSMBIE IapajuUIC/IbHBIE W IEPIEHAMKYJSIPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH TIPSAMOM M IUIOCKOCTH, TEOpEMa O MNPSIMOM MEPIECHANKYISIPHOU
10cKOCTH. OPTOrOHaIBbHOE NPOEKTUPOBaHUE. [IeprIeHINKYISp U HAKJIIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PAacCTOSHUE OT MpPSMOM [0 IUIOCKOCTH, MPOEKIMs (QUIypbl Ha
IJIOCKOCTh. lIepneHauKyYyIApHOCTh IIOCKOCTEH: IIPU3HAK NEPHEHAUKYISIPHOCTH JABYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NOPOCTPAHCTBE: YIrOJd MEXKIAYy NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIOJI,
JMHEWHBIN yTroJl IBYTPaHHOTO yria. TpéXrpaHHbld © MHOTOTpaHHbIE YIJibl. CBOMCTBA MIIOCKUX
YIJIOB MHOTOIpaHHOro yria. CBOWCTBa IUIOCKUX W JBYTPaHHBIX YIJIOB TPEXIPAHHOIO yTJa.
Teopembl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buasl MHOrorpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. l[Ipw3ma: n-yrompHas npusMma,
npsiMasi M HaKJIOHHasi IpU3Mbl, OOKOBasl M IMOJIHAsg MOBEPXHOCTH Npu3Msbl. [lapannenenunen,
MPAMOYTOJIbHBIM Tapajulesenunes] U ero cBoucrBa. Kparwaliine mnyTd Ha IOBEPXHOCTHU
MHororpannuka. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa. [Iupamupaa: n-
yrojbHash NMUpaMujia, MpaBuUjiibHAas U yceu€HHas nupamuabl. CpoiicTBa pédbep M OOKOBBIX
rpaHed MpaBWIbHOW nupaMuibl. lIpaBuibHBIE MHOTOTPaHHUKH: IIpaBWIbHAs IPU3MaA H
npaBWIbHAs MHUpaMUa, MpaBUIbHAS TPEYrojbHAs MUpaMHia U NPaBUWIbHBIN TETpasap, KyO.
IIpencrasiienue o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3IP, AOAEKAdAP U UKOCAMP.

Boluucrienue 351eMEeHTOB MHOTOTpaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomans 6okoBon
IIOBEPXHOCTU M TIOJIHOW IMOBEPXHOCTU MPSMOM IPU3MBI, IUIOMIAJAb OCHOBAaHUMW, TEOpEMa O
OOKOBOM TOBEPXHOCTH TpPsIMOM Tpu3Mbl. [Lnomaas GOKOBOM MOBEPXHOCTH W MOBEPXHOCTH
IIPAaBWJIBHOW NMUPAMUBL, TEOPEMA O TUIOLIAAN YCEYEHHON TUPaMU/IBI.



CummeTpust B IIPOCTPAHCTBE. ODJIEMEHTHI CHUMMETPUU IPABUIIBHBIX MHOTOTPAaHHUKOB.
CuMmmeTprss B INPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpPHs IapajulelieluIea, CUMMETPHS
IPaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON [TUPaMUJBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEApHBIE, COHAIIPABIICHHBIE WM IPOTUBOIOJIOKHO HAIPABJICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JIEMCTBUSA C BEKTOpPaMU: CIOXXEHUE U BBIYWTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4uciio. CBOICTBA CJIOKEHHS BEKTOPOB.
CBoiicTBa yYMHOXEHUsI BeKTOpa Ha uwucio. [loHdarne komriutanapHele BeKTOpsl. [lpu3Hak
KOMILIAaHApHOCTH TPEX BeKkTOpoB. IIpaBuiio mapamenenumnena. Teopema O pasiioKEHUU
BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. lIpsmMoyrospHas cucrtemMa KOOpAMHAT B
npocrpaHcTBe. KoopauHatel Bektopa. CBaA3b MEXKAy KOOpAMHATAMHU BEKTOPA U KOOpAWHATAMU
TOYEK. YT0J] MeXKAy BeKTopamu. CKaJIpHOE IPOU3BEACHHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTh, Chepudeckas
MOBEPXHOCTh, 00pa3yrolre MoBepxHocTed. Tena BpallleHUs: MUIMHAP, KOHYC, YCEUEHHBIM
KOHYC, cdepa, map. BzaumHoe pacronoxenue chepbl ¥ TIIOCKOCTH, KacaTelbHas IIIOCKOCTh K
chepe. M3o0pakeHue Ten BpallleHUs Ha IJIOCKOCTU. Pa3BEpTka HuiIMHApa U KOHYycA.
CummeTtpus cdepsl U mapa.

O6bEéM. OcHoBHBIE cBoMcTBa 00BEMOB Tei. Teopema 00 00BEME MPSMOYTOJIBHOTO
napauienenunenaa u cueactsus u3 He€. OObEM MpSAMON W HAKIOHHOW MPHU3MBI, IWJIMHIPA,
nupamMubl ¥ Konyca. O0BEM 11apa v mapoBOro CerMeHTa.

KoMmOvHanuu Ten BpamieHwss ¥ MHOTorpaHHWKOB. [Ipu3ma, BmucaHHas B IMJIUHAD,
omucaHHas okoyio munuHApa. [lepeceuenne cdeprl u mapa ¢ mwiockocThio. Kacanue mapa u
chepsl TUIOCKOCTHIO. [lOHSTHE MHOTOTpaHHHMKA, OMUCAHHOTO OKOJO cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIHM TEJIO BPAIECHUS.

[Inomanbk MOBEpXHOCTH LUWJIMHIpA, KOHYca, miomanb chepsl u e€ yvacteir. [lomoOue B
npoctpancTBe. OTHolIeHHEe O0O0BEMOB, TUIOMIAICH MMOBEPXHOCTEH MOJOOHBIX UTYD.
[IpeobpazoBanue moao0usi, romoTeTus. PemieHne 3amad Ha MIOCKOCTH C WCHOJIB30BAHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[TocTpoenue ce4YeHWI MHOTOTPAHHMKOB ¥ TEJ BpAIICHHS: CEUCHUS UUIUHIpPA
(mapajuienbHO M TIEPIECHIUKYJSIPHO OCH), CEUYCHHUsI KOHyca (IapasulesibHble OCHOBAHUIO U
MPOXOJAIINE Yepe3 BEPIINHY), CEUCHHUs I1apa, METOABI TOCTPOSHUSI CEUCHUI: METO/ CJIENIOB,
METO/I BHYTPEHHETO MTPOCKTUPOBAHMSI, METO/] TIEPEHOCA CEKYIICH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpanctBe. Omepanuu HajJ BeKTOpamMu. BekTopHOe yMHOXXEHHE
BekTOpoB. CBOICTBa BEKTOpPHOTO yMHOXeHUs. [IpsmoyronpHas cuctemMa KOOpPAWHAT B
npoctpancTtBe. Koopamnatel BekTopa. Pasznokenme Bektopa mo 0Oasucy. KoopauHaTHO-
BEKTOPHBIN METOJT TIPH PEIICHUU T€OMETPUYECKUX 3a/1a4.

J{BMKEHUsS B IPOCTPAHCTBE



JIBmwxkenus: mpoctpanctBa. OtoOpaxeHus. JIBwxeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWKEHHUMU. BUIBI NBUKEHUN: MapasuleiIbHbIN MEPEHOC, LEHTPaIbHAs CUMMETPHUS,
3epKajbHass CUMMETPHUsI, TTOBOPOT BOKPYT mpsimoil. IlpeoOpazoBanus momobus. Ilpsmas u
cdepa Duinepa.



IINTAHUPYEMBIE PE3YJIBTATDI OCBOEHHA  YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONM TO3UIMU OOY4YaIOMIerocss Kak AakKTUBHOIO U
OTBETCTBEHHOTO WJIEHAa POCCHUICKOTO 0OIECTBA, MPEACTABICHHE O MaTEMATUUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIyp TPa’kJaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHL U APYIro€), YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMU B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpMOTHYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN T'pa’KIaHCKON MJECHTUYHOCTH, YBAXKEHUS K MPOILLIOMY
M HACTOSIIIEMY POCCHUMCKOM MATeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKECHUSIM
POCCHICKMX MAaTEMATUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJbI, MCHOJIb30BAHUE ATHUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHUWE [JyXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapoja, Cc(HOPMHUPOBAHHOCTb
HPAaBCTBEHHOI'0  CO3HAHUsA, JOTUYECKOTO IIOBEICHHUS, CBSA3AHHOIO C  IPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U JIEATEIIBHOCTBIO YYEHOTO, OCO3HAHNE JJUYHOTO BKJIAJIA B
MOCTPOECHUE YCTONYHUBOIO OYyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKJIOYas  ACTETUKY  MaTeMaTH4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIEHUM, PaACCYKIEHUN, BOCIPUUMUYUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATh MAaTeMAaTHYECKHE 3HaHUS B HWHTEpecax
3I0pOBOr0 U 0Oe30macHoro odpasa >KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3J0POBBIO
(3mopoBoe nuTaHue, cOANTAHCUPOBAHHBIN PEXXHUM 3aHATUN U OTAbIXA, PEryJsipHas pusnyeckas
aKTUBHOCTb), (PU3MYECKOE COBEPIIEHCTBOBAHUE MPH 3AHITUSX CHOPTHUBHO-03/I0POBUTEIBLHOMN
NEeATEIbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHHE LEHHOCTH TPYI0JII00UsI, MHTEPEC K pa3InuHbIM chepam
MpOQEeCCUOHATIBHON NEATETbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUII0KEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U pearu30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHBl, TOTOBHOCTh U CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
PELIEHNH NMPAKTUYECKUX 3a7a4 MAaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpbl, TMOHWMAHUE BIUSHUS COIUAIBHO-
DKOHOMMYECKHX IPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
rJI00aJbHOIO  XapakTepa JKOJIOTMYECKUX MpoOJieM, OpHEeHTalus Ha [pPUMEHEHUE



MaTEeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a/lay B 00JIaCTH OKpY>Karollel cpeibl, IUIAaHUPOBaHUE
MOCTYIIKOB M OLIEHKHU UX BO3MOXHBIX MOCIIECTBUMN ISl OKPY>KArOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MAaTEMAaTHIECKON HayKH Kak cepbl
YeJIOBEUECKOU JesATEIbHOCTH, STANOB €€ pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHUS IMBUIIN3AIINH,
OBJIAJICHUE SI3BIKOM MAaTEMAaTUKH W MaTeMaTHYEeCKOW KyJIbTYpOH Kak CpeICTBOM IO3HAHMS
MHpaA, TOTOBHOCTb OCYIIECTBISATH TPOCKTHYIO U HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh M XapaKTEpU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TMOHATUAMH, (DOPMYIUPOBATh OMNpEACTICHUs] TOHATUM,
YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KiacCU(UKalMM, OCHOBaHUSA [Jisi OOOOIICHHS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYITUPOBATh U MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONCHUSIX U YTBEPXKACHMSIX, TMpeasiaraTh KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JeJaTh BBIBOJbI C KMCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HWHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTEeIbCTBA MATEMATUUECKUX YTBEPKACHUN (MPSIMBIC U
OT MPOTUBHOIO), BBICTPAMBATH APTyMEHTALMI0, MPUBOAUTH HPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBL;

BBIOMpaTh CHOCOO pelieHus y4eOHOM 3ajauyu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOUpaTh HaubOojee NOAXOAANUMNH C Y4E€TOM CaMOCTOSITEIHHO BBIJICTICHHBIX
KpUTEPHUEB).

ba3zoBble uccieanoBareJbCKue 1eHCTBUSA:

UCIIOIb30BaTh  BONPOCHI  KAaK  HCCIENOBATEIIbCKUWA  MHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHpYIOIIME TPOTUBOPEUUE, MPOOJIEMYy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTL CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBICHUS, MPOIIECCA, BBISBICHHUIO
3aBUCUMOCTEHN MEXTy OOBEKTaMH, SIBICHUSIMH, IPOIIECCAMU;

CaMOCTOSTENIbHO (POpMyIMpoBaTh 0000IIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0JICHHS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB
1 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKKE BBIIBUTAaTh MPEANOI0KEHUS O
€ro pPa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:



BBISIBIISATH Je(DUUUTH MTHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOMPOC U JIJIs
pelIeHus 3aa4u;

BbIOMpaTh MHGOPMAIMI0O M3 HCTOYHUKOB PA3jMYHbIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEeMAaTU3UpPOBaTh M HHTEPHPETUPOBATH HUHGOPMALMIO pPA3IMYHBIX BUIAOB U (opm
MPEICTABJICHHUS;

CTPYKTYpPUpPOBaTh HMH(OpMAlIMIO, MPEACTaBIATh €€ B  pa3iuyHbIX  (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAAEKHOCTh HH(MOPMALMA TIO CaAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKAaTHBHBIE YHUBEPCAIbHbIE YueOHbI€ el CTBUS

Oo0wmenue:

BOCIPUHUMATh ¥ (POPMYJIHMPOBATH CYXJICHHUS B COOTBETCTBUHU C YCIOBUSMHU M IEISIMHU
OOIIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBhIpa)XaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMCHHBIX
TEKCTaxX, JaBaTh MOSCHEHHUS TIO0 XOJy PEIICHUs 3a7add, KOMMEHTHUPOBATH TOJIYYCHHBIN
pe3yJIbTaT;

B X0Jie 0OCYXJICHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMBI,
pelraeMoit 3a/1auu, BEICKA3bIBaTh UJICH, HAIlCJICHHBIC Ha IMOMCK PEHICHHS, COTIOCTABISATh CBOU
CYXICHHSI C CYKICHHUSIMH JIPYTUX YIYaCTHUKOB JHAJIora, OOHAPYKUBATh PA3IMUUE U CXOJCTBO
MO3UITNH, B KOPPEKTHOH opMe GOpMyITHPOBATH PAa3HOTIIACHS, CBOM BO3PaXKCHUS;

MPEJCTaBIATh PE3yJbTaThl PEHICHHS 3aJladyM, dKCICPHUMEHTAa, HWCCIICIOBAHUs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (GOpMaT BBICTYIUICHUS C Y4€TOM 3a7ad INPE3CHTAllUd |
0COOEHHOCTEH ayTUTOPHUHU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAATh IUIaH, AJITOPUTM PELICHHs 3aJaud, BBIOMpPATh CIIOCOO pelIeHUs C YYETOM
UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BApPUAHTHI pEeIEHUH C YYETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

BJQJI€Th HAaBbIKAMHU [I03HABATEJBHOW pPEQIEKCUU KaK OCO3HAHUS COBEpPLIAEMBIX
JEHCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHHUs] MAaTEMaTHYECKOM 3a1a4u;

OpeIBUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HMKHYTHh MpPH PEIICHUM 33Ja4l, BHOCUTH
KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HAMIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3ylbTaTa LEId U YCIOBUSAM, OOBSACHATH TNPUYHUHEI
JOCTHKEHHSI WM HEJOCTH)KEHHUS Pe3ylbTaTOB NEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMATh U KCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM W MHIMBUIYaJIbHOU pabOTHI MPU
pelieHny y4eOHBIX 3aJay, MPUHUMATh IIeJIb COBMECTHOM JAESITeNbHOCTH, IJIaHUPOBATh
OpraHU3aliI0 COBMECTHOM pabOThI, paclpeaesiaTh BUAbl paboT, 10roBapuBaThCs, 0OCYKIaTh
IPOLECC U PE3YIbTAT padO0Thl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOEH;



y4acTBOBaTh B TPYIIOBBIX (popMax pabOTHI (0OCYXKJIEHHUS, OOMEH MHEHHM, «MO3TOBbIE
IITYPMBD) M HMHBIE), BBITIOJHATH CBOIO YacTh pabOThI M KOOPIWHUPOBATH CBOM JICUCTBUA C
APYTUMH YICHAMH KOMAaHJbI, OIEHMBATh KAadeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KpUTEpUsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOO/IHO ONEPUPOBATh OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU IPU PEIICHUHU 3a]ad
U MIPOBEICHUN MAaTEMaTUUECKUX PacCyKICHU;

MPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX INPH PELICHUU
r€OMETPUYECKUX 3a/1aY;

KJIaCCU(PHUIMPOBATh B3AUMHOE PACIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE, IIIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C yTJIAMU B MPOCTPAHCTBE: MEXKIY
MPSAMBIMHU B IPOCTPAHCTBE, MEXKY MPSIMON U MIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;

CcBOOO/JIHO pAaclo3HaBaThb OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IIpU3Ma, MUPAMHUJA,
IpSIMOYTOJIBHBII Mapaienenumnes, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKH, BEIOMPAst OCHOBAHUS ISl KIIAaCCU(UKALIHH;
CBOOOJHO ONEPUPOBATH NOHATUSMHU, CBS3AHHBIMH C CEUYEHHEM MHOIOIPAHHUKOB
IUIOCKOCTBIO;

BBIMOJIHATH MapajljielIbHOE, LEHTPAJIbHOE U OPTOrOHAJIbHOE HMPOEKTUPOBAaHUE (UTYD
Ha IJIOCKOCTb, BBIMOJHSTH U300paXkeHUs! GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAMH, BBIIOJIHSITH (BHIHOCHBIE)
IJIOCKUE YEepPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHU3Y;

BBIUMCIATh IJIOIIAAM IOBEPXHOCTEW MHOTOTPaHHUKOB (IpU3Ma, MHpaMHUaa),
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (hOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPBHI;

cBOOO/IHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOpJUHATAM B
IPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBUS HAaJl BEKTOPAMH;

pemiaTh 3aJauyd Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHWW W HAXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSSI HW3BECTHbIE METOABl TMPHU  PELICHUU
MaTeMaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOXKHOCTH;

MIPUMEHSATH MMPOCTENUIINE TPOrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

U3BJIEKATD, npeoOpa3oBbIBaTh M HUHTEPOPETHPOBATH  MHGOpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NMPEACTAaBICHHYIO Ha dYepTexax Hu
pUCYHKaX;

IMPUMCHATH IIOJMYUYCHHBIC 3HAHWA Ha M[MPAKTHUKEC. CpPaBHUBATL W aAHAJIU3HUPOBATDL
pE€allbHbIC CUTyallH, MIPUMCHATh M3YUCHHBIC IMOHATHA B IMPOLCCCE MOMCKA PCIICHUSA



MaTeMaTU4YecKu cHOpMyITUPOBAHHON MPOOIEMBbI, MOIEIMPOBATh PeabHbIE CUTYaIIUU
Ha SI3bIKE T'€OMETPUHU, MCCIENOBAaTh MOCTPOEHHBIE MOJEIU C UCHOJIb30BAHUEM
reOMETPUYECKUX TOHSATUH W TEopeM, ammapara ajireOpbl, pelaTh MPaKTUYECKUe
3a/1a4uM, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIIUYUH;

MMETh MPEACTAaBICHUS 00 OCHOBHBIX A3Talax pa3BUTUA I€OMETPUU KaK COCTABHOMU
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOydaromuiicss HayqYuTCs:

cBOOOHO ONEPUPOBATHh MOHATUAMHU, CBSI3aHHBIMH C LMJIMHIPUYECKON, KOHUYECKOU U
cheprueckoit MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYUYCHUS;

OTIEpUPOBATH MOHITHIMH, CBSI3aHHBIMH C Te€JIaMU BPAIICHUS: IHIMHAPOM, KOHYCOM,
chepoit 1 mapom;

pacrio3HaBaTth Teja BpalieHus (WIMHAP, KOHYC, cdepa U map) U 00bsICHATh CIIOCOObI
MOJTyYEHUS TEJ BPAIICHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIONIOKEeHNE ChEPHI U MIIOCKOCTH;

BBIUMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB W TE€J BpallleHUs, 0ObEMBI U
IUIOIIA/IM TTOBEPXHOCTE MHOIOTPAHHUKOB M TEJI BPALLEHUS, TEOMETPUUECKUX TEJ C
OpUMEHEHUEM GOPMYII;

CcBOOOHO OMEPHUPOBATH MOHATHIMH, CBI3aHHBIMUA C KOMOMHAIMSIMH TE€J BPAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHHWK, BIIMUCAHHBIA B c(pepy M OMHCAHHBIN OKOJO Chepsl,
cdepa, BnucaHHas B MHOTOTPAHHUK WM TEJIO BPAILICHUS;

BBIUMCIISITH COOTHOLIEHUS MEXAY IUIOMAAsIMHU OBEPXHOCTEN U 00bEMaMU MOJOOHBIX
TEN,

M300pakaTb HM3ydaeMble (DUTYpBI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIlCHNUS;

U3BJICKATb, UHTEPIPETUPOBaTh M IpeoOpa3oBbiBaTh  MHGOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTypax, MPEACTABICHHYIO Ha uepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

pemarh TEOMETPUYECKHE 3aJladyd Ha BBIYKHCICHHE VYIJIOB MEXIY TMPSIMBIMA U
MJIOCKOCTSIMHU, BBIYHCIICHWE PACCTOSHUN OT TOYKH A0 TIUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

CBOOOJTHO OIMEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJTHATh W300pa)KCHUS MHOTOTPAHHUKOB WM TEJI BpAIICHHS IPH IMapauIeTbHOM
nepeHoce, IMEHTPATLHON CHMMETPHH, 3¢PKAIbHON CHMMETPHUH, TIPH TTOBOPOTE BOKPYT
psIMOiA, peoOpa3oBaHus MOI00MS;

CTPOUTh CEYEHHS MHOTOTPAHHHUKOB W T BpAIEHUSA: CEYEHUS UUIUHApA
(mapajuilenbHO M MNEPHEHIAUKYISPHO OCH), CeYeHUs KoHyca (TmapasuiesibHbIe
OCHOBAHMIO ¥ TIPOXO/IAIINE Yepe3 BEPIINHY ), CSUCHUS I1apa;

HCIIOJIh30BaTh METOJBI TOCTPOCHUS CEUYCHHA: METOJ CIEJO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIEeH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKHE YTBEPKICHIS;
NPUMEHATh TeoMeTpuueckne (aKkThl NI PEIIeHUs CTEPEOMETPUUYESCKUX 3ajad,
MPEIIOJIAraloIIUX HECKOIBKO IIaroB PEIICHUs, €CIIM YCIOBUS IPUMEHEHUS 3a1aHbI B
SIBHOW U HEeSIBHOU (popme;

pemaTh 3aJadd Ha JIOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHH W HaXOXKICHUE
TC€OMETPHUYECKUX BEINYMH;

NPUMEHATh TPOTPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI
P PEIIEHUN CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIC 3HAHWA Ha TMPAKTHKE: CPAaBHUBATh, AHAIM3UPOBATh U
OIICHWBATh pEaJbHBIC CHUTYallUW, TPUMEHITh W3YYCHHBIC TIOHSATHS, TEOPEMBI,
CBOWCTBAa B TMpoOIleCCe IMMOMCKA PEIICHUS MaTeMaTHYeCKu CHOPMYIUPOBAHHON
poOJIeMbl, MOJICTTUPOBATh peajbHBIC CUTYyaI[MH HA S3BIKE T€OMETPHH, WCCIICIOBAThH
MMOCTPOEHHBIE MOJCIN C HCIOIb30BAHUEM TE€OMETPUYCCKUX TMOHATHH H TEOpPEM,
anmapaTta anreOphl, pemarh NPaKTHYECKUE 3a/laud, CBSI3aHHBIE C HAaXOXICHHUEM
r€OMETPUYECKUX BEJIUYHH;

UMETh TPEICTaBICHUs] 00 OCHOBHBIX AdTamax pa3BUTUS T'€OMETPUU KaK COCTABHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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