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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsSETCS ONHMM K3 O0A30BBIX KYPCOB HA YPOBHE CPEIHETO
oOuiero o0pa3zoBaHusl, TaK Kak 0OECIEYNBACT BO3MOYKHOCTh U3YUEHUS TACHUTIIMH
€CTECTBECHHO-HAYYHOH HAMPABICHHOCTH M MPEIMETOB TYMAaHWTAPHOIO IUKJIA.
[TockONBKY  JIOTMYECKOE  MBIIUICHHE,  (POpMHUpyeMOe  MpU  HU3YUYECHUHU
00y4aroIMMUCsl TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3ATEIBCTBE TEOPEM H
NOCTPOCHUM LIETIOYKH JIOTHUYECKUX YTBEPKACHUM NP PELICHHH T'€OMETPUUYECKUX
3ala4, YMEHWE BBIJIBHTaTb M OMNPOBEPrarb TUNOTE3bl  HEMOCPEACTBEHHO
WCIOJIb3YIOTCS MIPUA PEIICHUM 33/a4 €CTECTBEHHO-HAYYHOIO LUK, B YACTHOCTH
(u3nUeCKUX 3a4a4.

Llens ocBOEHUs mporpaMmmsbl y4eOHOro Kypea «['eomeTpusy Ha yriryOnéHHOM
YPOBHE — Pa3BUTHE WHIAMBUAYAIBHBIX CIOCOOHOCTEH OOydarommxcs MpH
W3YYCHHUH TE€OMETPHH, KaK COCTaBISOLIEH nmpeaMeTHOH oOnactu «MareMaruka u
uHpopmaTuka»  4yepe3  O0ECMEUEHUE  BO3MOXKHOCTH  MPUOOPETCHHS W
UCMOJIb30BaHusl  Oosiee  TIyOOKMX TIEOMETPUYECKMX 3HAHWH W JEHCTBUA,
CHEM(PUYHBIX TEOMETPUN, U HEOOXOAUMBIX JUISl YCIEIIHOTO MPO(EeCCHOHAIBHOTO
00pa3oBaHusl, CBSI3aHHOTO € UCTIOIb30BAHUEM MATEMATHKH.

[IpHOpUTETHBIMU 3aJa4aMH Kypca TE€OMETPHHM Ha YIIyONEHHOM YPOBHE,
pPacIIMPSIFOIIMMH U yCHITMBAIOIIUMH KypC 0a30BOT0 YPOBHS, SIBIISIFOTCSI:

PACIIMPEHUE MPEACTABICHUS O TEOMETPUH KAaK YaCTH MHPOBOW KYJIBTYPHI U
(OpMUPOBAHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPY>KAFOILAM MUPOM,

(OpMUPOBAHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTYypax Kak o
BAKHEHIIMX MATEMAaTHYECKMX MOJECTAX, MO3BOJSIIOIIMX OMUCHIBATE M HM3Y4aTh
pa3HBIC ABJICHUS OKPY>KAFOIIEr0 MUAPA, 3HAHUE MOHATUIHHOTO arnmapara 1no pa3aciy
«CtepeoMeTpus) yueOHOro Kypca FreOMETPHH;

(opMupoBaHME  yYMEHUS  BIAACTh  OCHOBHBIMH  TOHATHSAMH O
NPOCTPAHCTBEHHBIX (PUrypax W WX OCHOBHBIMM CBOMCTBAMH, 3HAHUE TEOPEM,
(GopMysT U1 YMEHUE MX NPUMCEHSITH, YMEHHS OKA3bIBaTh TEOPEMBI M HAXOJIWTH
HECTaHAAPTHBIE CMIOCOOBI PELICHUS 3a/1aY;

(OopMUPOBAHME YMEHUS PACIIO3HABATH HA YEPTEXKAX, MOJACTSAX U B PEATBHOM
MUPE MHOTOTPAHHMKM W Teja BpAllCHWs, KOHCTPYHMPOBATh TIE€OMETPUUYECCKHUE
MOJIETIH,

(OpMUPOBAHNE TOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MAaTEMATUYECKAX TEOpUH, (POPMUPOBAHME NMOHMMAHWS POJIM AKCHUOMATHKW TPH
[IPOBENCHUN PACCYKICHUN,

(OopMUPOBAHME YMEHHS BIAACTh METOJAMHU JOKA3aTENIbCTB M AJTOPUTMOB
PELICHUS, YMEHUS WX TPUMEHSATH, MPOBOAWTH NOKA3aTENBHBIE PACCYXKICHUS B
XOJIE PEMIEHNS CTEPEOMETPHUUECKHX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJAEPKAHUEM,
(OpMUPOBAHKE MPEACTABICHUS O HEOOXOAMMOCTH JOKA3aTEIbCTB MPH



000CHOBAaHWM MAaTEMATHYECKAX YTBEPXKACHUN U POJIM AKCUOMATHKH B MPOBEJACHUT
JENYKTUBHBIX PacCy>KICHUH;

Pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUICKTYAJIbHBIX W TBOPYECKUX
COCOOHOCTEHN 00yYarONMXCsl, TO3HABATEIBLHON aKTUBHOCTH, MCCIIEI0BATEIBLCKUX
YMEHHA, KpUTUYHOCTH MBILIJIEHUS, HHTEPECA K H3YUEHHIO T€OMETPHH;

(opmupoBanue (YHKIUOHATBHOW TPAMOTHOCTH, PEICBAHTHOH T€OMETPUHU:
YMEHHSI Pacrno3HaBaTh MPOSBICHHUS TIE€OMETPUYECCKUX TOHATHNA, OOBEKTOB M
3aKOHOMEPHOCTEN B PEAIbHBIX JKM3HECHHBIX CUTYalUsX W NP U3YYEHUH IPYTHX
y4€OHBIX MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJCTIUPOBAHUSl PEAITBbHBIX CUTYallMH, HWCCIENIOBAHUS MOCTPOCHHBIX MOJEICEH,
WHTEPIPETALMA MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COACPXATEIbHBIMA JHUHHUIMH yueOHOro Kypca «['eomerpusi» B
10-11 knmaccax sBastores: «lIpsMble U MJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpansukmn», «Tema BpameHus», «BeKTOpel W KOOPAMHATHI B
NPOCTPAHCTBEY, «J{BMIKEHHS B TPOCTPAHCTBEY.

CdopmymupoBanHoe Bo ®I'OC COO TpebGoBaHUE «YMETh ONEPUPOBATH
NOHITHSIMWY, PEJICBAHTHBIMU T€OMETPUM HA YITTyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHTCS KO BCEM COACPKATECIbHBIM JIMHUSAM Y4€OHOro Kypca, a
(OpMUPOBAHKE  JIOTMYECKUX YMEHWH  paclpenensercs He  TOJbKO 1O
COJIEPKATENBHBIM JIMHUSIM, HO M 10 rojgam o0yueHusi. Conepskanue o0pa3oBaHMsl,
COOTBETCTBYIOILLIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS DenepanbHON padboyei
NPOrpaMMbl, PACIpPEACNIEHHBIM IO rojaM OOYYEHHs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHEIM BOTIPOCaM 00y YarOIIUECS
oOpamanvch HEOJHOKPATHO. 3TO  MO3BOJIIET  OPraHU30BaTh  OBJIAJCHHE
rE€OMETPHYECKAMH MOHITHIMH W HaBBIKAMU MOCJIEAOBATENBHO U TOCTYNATENBHO, C
COONIOACHAEM MPUHIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKITFOUATh B OOLIYIO
CUCTEMY T'€OMETPHYECKUAX MPEACTABICHANA OOYYarOIIMXCS, PACIIUPSsS W yIITyOmsist
e€, 00pasys NPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3fgarb  ycioBus A auddepeHnmani  oOy4YeHMs, TOCTPOEHUS
WHIMBUAYAIBHBIX O0pa30BaTEIbHBIX MPOTrpamMM, OOECHEUUTh  YIIIyOJIEHHOE
W3YYCHHE TEOMETPHHN KaK COCTABIISIONICH yUeOHOro mpeaMera « MatemMaTikay,

NOJATOTOBUTH OOYYArOUMXCAd K MPOJOJDKEHUI0 M3YYCHUS MATEMATHKH C
y4éToM BbIOOpa Oyayiieid mpodeccuu, odecrneunBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 mpodecCruoHaIbHBIM 00PA30BAHUEM.

Ha wu3yuenme yueOGHOro kypca «l'eomerpusi» Ha yriIyOnEHHOM YPOBHE
otBoguTes 204 vaca: B 10 kimacce — 102 vaca (3 vyaca B Heaenro), B 11 knacce — 102
yaca (3 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe M INIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMETpUU. TOYKa, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 AaKCMOMATMYECKOM MOCTPOCHUH CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX.

B3anmHOEe pacnoyiookeHHE NPAMBIX B IMPOCTPAHCTBE. MEPECEKAIOLIMECS,
[apajuielibHble W CKpPELMBAKONMeECs MpsAMble. [IpU3HAKM CKpPELMBAOLIUXCS
npAMBIX. [lapamienbHOCTE NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaIe/IbHbIE
MPsAMBIE B IPOCTPAHCTBE, HAPAUIENBHOCTD TPEX NPSAMBIX, NAPALIENBHOCTD PAMOiL
U TUIOCKOCTH. [lapajuienbHOE M LEHTPaIbHOE NPOCKTHPOBAHUE, H300paKCHHE
¢uryp. OCHOBHBIE CBOWCTBAa NapaUIEIBHOIO NPOEKTUPOBaHMs. M300paxeHue
Guryp B mapajuieIbHOM MPOEKIUHU. YTIbI C COHANPABICHHBIMA CTOPOHAMM, YIOJ
MEXY NPAMBIMH B MPOCTPAHCTBE. [lapamieIbHOCTh IITOCKOCTEN: MapaiesibHbIE
IJIOCKOCTH, CBOWCTBA MapaJlIEIIbHBIX IJIOCKOCTEN. IIpocreiimme
NPOCTPAHCTBEHHbIE  (DUTYpBl HA TJIOCKOCTH. TETPa3p, MNapalICICIUIET,
MMOCTPOCHUE CEUYECHUN.

[TeprieHAUKYIAPHOCTE NPAMOM U IJIOCKOCTH: MEPIEHAUKYIIAPHBIE TPAMBIE B
[POCTPAHCTBE, NPAMBIE NApPAUIEIbHBIE W MEPHCHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK NEPNECHAUKYISAPHOCTA NPAMONM M IUIOCKOCTH, TEOpeMa O MpsAMOit
[IEPIIEH IUKYJISIPHON IIJIOCKOCTH. OproronajisHoe IIPOEKTUPOBAHHUE.
IlepnieHAMKYISAP U HAKIIOHHBIE: PACCTOSAHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  TUIOCKOCTH, MpoeKuuss  (GUrypel Ha  TUIOCKOCTb.
[lepneHAMKYIAPHOCTE  IJIOCKOCTEW: NPU3HAK  NEPHEHAUKYIAPHOCTH  JIBYX
IIJIOCKOCTEN. TeopeMa 0 TPEX NEPIEHANKYIIAPAX.

YTriel B MPOCTPAHCTBE: VIO MEKAY MPAMON M MIIOCKOCTHIO, ABYTIPAHHBIN
YIOJl, IMHEWHBIA Yyroa ABYTPAHHOrO yriia. TpEXrpaHHbli U MHOTOIPaHHBIC YIJIbL.
CBoiicTBa TUIOCKMX YIVIOB MHOrOrpaHHoro yrna. CBO#CTBA TJIOCKMX U
JABYI'PAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB W CHHYCOB I
TPEXTPAaHHOIO YyTIa.

MHoOrorpaHHuKH

Buael MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuka. lIpusma: n-yrompHas
npu3Ma, MpsaMasi ¥ HAKJIOHHAs TPU3MbL, OOKOBask M MOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapanmenenumnen, NpAMOYIOAbHBIA — Mapajuiejenunel W €ro  CBOWCTBA.
Kparuaiimmme mnmyTM Ha TIOBEPXHOCTH MHOIOrpaHHMKa. Teopema Oinepa.
[TpoctpancTBenHas Tteopema Iludaropa. Ilupamupa: n-yroiapHas HUpaMHIA,
npaBWibHAas W yceuéHHas nupamuael. CpolicTBa pédep W OOKOBBIX TpaHEi
[paBUJIBHOW nupamMubl. [IpaBuibHbBIe MHOTOIPAHHUKH: TPAaBUAJIbHAA NTPU3Ma U



[paBWJIbHAs MNHpaMKHAa, OpPaBUJIbHAA TPEYrojbHas NOUpaMuaa W MPABUIIBHBIA
TeTpadap, KyO. IlpeacraBieHue O MNpaBUIBHBIX MHOTOTPAHHHMKAX. OKTadAap,
JOACKAd AP U UKOCA P.

BblunicneHue 31€MEHTOB MHOTOIPAHHUKOB: PEOpA, AMArOHAIM, YIJIBL.
[Tnomane OOKOBOW NOBEPXHOCTM W MOJHOW MNOBEPXHOCTH MPSMOM MPU3MBI,
mJon[ab OCHOBAHWH, TeopeMa O OOKOBOW NOBEPXHOCTH TMPSMOM TMPU3MBL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOBEPXHOCTM MPABWIBHON MHUpaMHIBbI,
TeOpeMa O IUIOIIAINA YCECUEHHON MMPAMUIBIL.

CaMMeTpuss B TNPOCTPAHCTBE. OJEMEHTBI CUMMETPUM  TPABUIIBHBIX
MHOTOIrPpaHHUKOB. CHMMETpHsS B NPABWIBHOM MHOTOTPAaHHUKE. CHMMETPHUS
napauiesienunesa, CUMMETPUS MPaBUIBHBIX MPU3M, CUMMETPHSA IPABUIBHOMN
MAPAMHAJIBL.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B NIPOCTPAHCTBE, HYJIEBOM BEKTOD, MIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPHl KOJUIMHEAPHBIE, COHAIPABIIEHHBIE W IPOTHUBOIOJIOXKHO
HalpaBJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JI€MCTBUS ¢ BEKTOPAMHU: CIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BEKTOpA Ha
yucso. CBOKCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YMCIIO.
ITonatne KoMIutaHapHbele BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. TeopemMa O Pa3IOKEHUM BEKTOpa MO TPEM
HEKOMIUIAHAPHBIM ~ BeKTOpam.  lIpAMOyroibHas  cucreMa KOOpAMHAT B
npoctpancTee. KoopamHarel BekTOpa. CBs3b MEXKAY KOOPAWHATAMM BEKTOpA H
KOOPAMHATAMHA TOYEK. YTON MEXAY BeKTopamu. CKaIApHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesia BpalueHnus

[ToHATMA: UMIAMHAPUYECKAS TMOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTB,
cepuueckas TMOBEPXHOCTb, OOpa3ylIIME TMOBEpPXHOCTEH. Tema BpameHus:
UWIMHID, KOHYC, YCEUYEHHBIH KOHYC, c(epa, map. B3zaumHOe pacnonokeHue
chepsl M IUIOCKOCTH, KacaTrelibHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpAIlICHUS HA TUIOCKOCTH. Pa3BépTka mumHApa U KoHyca. Cummerpus chepsl u
mapa.

OO0béM. OcHOBHbBIE cBoOMcTBA 00BEMOB Tell. Teopema 00 00bEME
NPSMOYTOJIBHOTO TNapajiesienunena u ciaeAcTBus u3 He€. OO0bEM NpsaMoi H
HAKJIOHHOM NPHU3MBbI, WIAHIPA, MAPaMUAbl U KoHyca. O0BEM 11apa U mapoBOro
CErMEHTA.

KomOuHanmu Ten BpamieHWs W MHOTOIPaHHUKOB. [lpu3ma, BhnucaHHas B
UWIMHIpP, ONHMCAHHAs OKOJIO nuiauHApa. llepeceuenue cdeppl W mapa ¢
niockocTero. Kacanue mapa u cdepbl MI0CKOCThrO. [IOHATHE MHOrOrpaHHUKA,



OMHUCAHHOTO OKONO c(epbl, CPEpbl, BNMCAHHOH B MHOTOTPAHHUK WU TEJO
BpAILICHUS.

[Tnomaae MOBEPXHOCTH LMJIMHAPA, KOHYCA, IJIOMWAAL CPEepbl U €€ YacTei.
[Togobue B mpocrpancTBe. OTHOUIEHHE OOBEMOB, IJIOMIAACH MOBEPXHOCTEM
noaoOHbix ¢uryp. IlpeoOpazoBanue nomoOus, romoreTus. Pemenuwe 3anad Ha
NJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECCKUX METOJIOB.

[TocTpoeHHEe ceueHNit MHOTOTPAHHUKOB M TEJ BPAILCHHUS: CCUEHUS LMIMHIPA
(mapaienbHO WM MEPHEHAUKYJISAPHO OCH), CEYCHHS KOHyca (mapajuieiibHbIC
OCHOBAHUIO M MPOXOSAIIME YEPE3 BEPLIVHY ), CEUCHUS 1apa, METObI MOCTPOCHU S
CEUCHHUIA. METOJ CJIEA0B, METOJ BHYTPEHHETO MPOCKTHUPOBAHMS, METOJ MEPEHOCA
CEKYILEN TITOCKOCTH.

BekTopbl M KOOPANHATHI B MPOCTPAHCTBE

Bekroper B mnpoctpancrBe. Onepaumu Hajx BEKTOopamu. BekTtopHOe
YMHOKEHUE BEKTOPOB. (CBOMCTBA BEKTOPHOTO YMHOKEHHUs. [IpsmoyronbHas
CUCTEMAa KOOpPAMHAT B pocTpaHcTBe. KoopauHarel BekTopa. PasnoxkeHnune BekTopa
no Oasucy. KoOpaMHATHO-BEKTOPHBIA METOJA MPU PELICHUM TE€OMETPUUYECKUX
3a1ad4.

J{BHKEHUS B IPOCTPAHCTBE

JIBu>keHus npoctpaHcTBa. OroOpaxkeHus. J[BH)KEHUS M PABEHCTBO (UTYP.
OOumme cBolicTBa ABWXKEHWH. Buabl ABMKEHWI: MapajuiebHbBI  MEPEHOC,
LEHTpaJIbHAs CHMMETPHsS, 3€pKajlbHas CUMMETPHs, TOBOPOT BOKPYT MPSIMOH.
[Tpeobpazopanus nogodus. [Ipsmas u cepa Diinepa.



HJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kmanckoe BOCIIUTAHHUE:

c(POPMUPOBAHHOCTh IPAXKIAHCKON MO3ULMKA 00YYArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4YJ€HA  POCCUICKOro  oOumiecTBa,  MPEACTABIECHUE O
MAaTEMATHYECKAX OCHOBAaX ()YHKIMOHWPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUM,
NpOLEAYp TPAKIAHCKOrO 00ImecTBa (BBIOOPHI, OMPOCHI W JAPYTro€), YMEHHE
B3aUMOJICHCTBOBATL C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBHH C HX
(YHKIIMSAMHU U HA3HAYEHUEM;

2) NaTpHOTHYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTH POCCUHCKON TPakKAAHCKON HMIECHTUYHOCTH, YBAKCHHS K
MPOLIJIOMY M HACTOSIIEMY POCCHWCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHYKEHUAM POCCUMCKUX MATEMATHKOB U POCCHUCKON MATeMaTUYECKOM IITKOJIBL,
WCIOJIb30BAHUE 3THX JOCTHXKCHHMH B JPYTHX HAayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHHCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHMSI, STUYECKOTO MOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHME
JMYHOTO BKJIaAa B MOCTPOCHHUE YCTORYMBOTO Oy yIIErO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, PEUICHUI, PACCYKICHUH, BOCIPUUMYHABOCTb
K MAaTEMAaTU4EeCKUM aCIEKTaM Pa3IMYHbIX BUAOB HCKYCCTBA,

S) pusnueckoe BocnuTaHue:

C()OPMUPOBAHHOCTh YMEHUS TPHUMEHATH MATEMATUUYECKAE 3HAHWS B
MHTEPECax 3A0POBOro U 0€30MacHOro 00pasa >KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JI0POBBIO (3J0POBOE MUTAHUE, COANAHCUPOBAHHBINA PEXKUM 3aHATHA W
OTIbIXa, peryispHas (uanyecKkas akTUBHOCTH), (PU3NUECKOE COBEPIIEHCTBOBAHHE
MPH 3aHATHSX CIOPTUBHO-030POBUTENBHON EATENBHOCTBIO,

6) Tpy10BO€ BOCIUTAHHUE:

FOTOBHOCTh K TPYAY, OCO3HaHHWE ILEHHOCTH TPYIOIIO0Us, HWHTEPEC K
pa3nuuHbiM  cepam  MPOPECCHOHAIBHON  NEATENBHOCTH, CBS3aHHBIM  C
MAaTEMATUKOH M €€ NPHUIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymied npodeccun W peann3oBbiBaTh COOCTBEHHBIE >KM3HCHHBIE ILJIAHBI,
TOTOBHOCTb M CIOCOOHOCTh K MAareéMaTW4eCKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEH JKU3HW, TOTOBHOCTH K AKTUBHOMY
VYaCTHIO B PELICHUH TPAKTUYECKUX 3a1a4 MaTEMAaTUYeCKOM HAIPaBIEHHOCTH,

7) 3K010rHYeCKOe BOCIIHTAHHE:

C()OPMUPOBAHHOCTh  JKOJIOTMYECKON  KyJNBTYPbl, MOHUMAHWE BIUSHUS
COLMATIBHO-OKOHOMUYECKUX TTPOLECCOB HA COCTOSHHUE MPUPOIHON M COLMAIBHON
Cpeabl, OCO3HAHME MO0ATBHOIO XAPAKTEPA SKOJIOTUYECKUX MPOOIEM, OPHUECHTALMS
Ha MPUMEHEHME MAaTEMaTUYECCKUX 3HAHWM JUIs pElICHUs 3aaad B 00JacTH
OKpY’)Karolel cpeapl, [UIAHUPOBAHUE IOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
ITOCJIEACTBUN JUTA OKPY>KAKOIIEN CPENEL;

8) HeHHOCTH HAYYHOI'0 TO3HAHHUSA:

Cc()OPMHPOBAHHOCTE MUWPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKd W OOUICCTBEHHOH  MPAKTUKHA, [OHUMAaHHUE
MAaTEMaTUYECKOH HAyKu Kak CcQEpbl YETOBEUYECKOW IEATEIIbHOCTH, 3TaloB €&
Pa3BUTUA W 3HAYMUMOCTH JUIA DPa3BUTHSA LMBUJIM3ALMH, OBJIAJEHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTHYeCKON KyJIbTYpPOM Kak CpPEeICTBOM ITO3HAHUA MU,
FOTOBHOCTb OCYIIECTBIIATh IPOCKTHYID M HCCIIENOBATENIBCKYI0 AEATENBHOCTD
WHIMBUAYAIBHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHBIC YUeOHbIE AelCTBHA

ba3oBrbie joruyeckue aeiicTeus:

BBISBIIAT M XAPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHATHH, OTHOWICHWUNA MEXAY MNOHATHSAMHU, (OPMYJIMPOBATH
OMPEACTICHUS MMOHATHI, YCTAHABIMBATH CYLIECTBEHHBIN MPU3HAK KiIacCU(PUKALWK,
OCHOBaHUs AJist 000OIICHHS U CPABHEHHMSI, KPUTEPUX TPOBOJAUMOTO aHATU3A,

BOCIIPUHUMATh,  (OpPMYJIMpOBaTh M MNPeoOpa3oOBbIBaTh  CYXKACHHSL:
YTBEPAUTENBHBIE H OTPULATENIBHBIE, CAMHUYHBIC, YACTHBIE U OOLIKE, YCIOBHBIE,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUMS
B (pakTax, NaHHBIX, HAONIOACHUAX W YTBEPKACHUAX, MpPEUlaraTb KPUTCPUU AJIs
BBIABIICHUS 3aKOHOMEPHOCTENA W IIPOTUBOPEUNIA,

JIENaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKJIFOYEHUI, YMO3AKIIFOYEHUI 10 aHAIOT UM,

MTPOBOJUTE CAMOCTOATENBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHU I
(IpsIMBIC ¥ OT MPOTUBHOTO), BEICTPAMBATH APIrYMEHTALIMIO, TPUBOAUTH TPUMEDPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBI,

BBIOMPATh CHOCOO PpeElIeHUs Y4eOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BAPMAHTOB  pEUICHMs, BBIOMparb HauOoJiee MOAXOASAINUA ¢ YUETOM
CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccenoBaTebCKHe ACiHCTBHS:



WCIOJb30BaTh BOMPOCHl KaK MCCICAOBATEIBCKANA HMHCTPYMEHT MO3HAHUS,
(opMynupoBaTh  BOMPOCH,,  (PUKCUpPYIOLIME  MPOTHUBOPEYHME,  MPOOIEMy,
YCTAHABIIMBATh MCKOMOE W AAHHOE, (POPMUPOBATH THIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3HLIMI0, MHEHUE,

IPOBOANTH CAMOCTOSTENIBHO CIUTAHWPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHNE
N0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTEMAaTHUECKOr0 0OBEKTA, SIBICHMS, POLECCA,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITY O0OBEKTAMH, SIBJICHUSAMHU, TPOLECCAMMU;

CaMOCTOATEIbHO (HOPMYJIMPOBATh OOOOUIEHUST W BBIBOABI MO PE3yJbTaTam
OPOBEAEHHOrO  HAOMIOJACHMS, MCCICAOBAHWSA, OLEHWBAThb JOCTOBEPHOCTB
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIICHHIA,

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOILECCA, A TAKXKE BBIIBUTATH
NPEIIOJIOKEHUS O €r0 PA3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmueii:

BBISBJIATH Ae(PUUIUTEl HHPOPMALMK, JAHHBIX, HEOOXOAUMBIX [UIsl OTBETA HA
BONPOC U JUIsl PEIICHUS 331a4H;

BbIOMpaTh HH(POPMALMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, AHATM3UPOBATH,
CUCTEMATH3UPOBATh M HMHTEPNPETUPOBATH MH(DOPMALMIO PA3TUYHBIX BUIOB W
(hopM MPEACTABICHMUS,

CTPYKTYPUPOBaTh WH(POPMALKIO, MPEACTABIATh €€ B PANIMUYHBIX (PopMmax,
WJLTIOCTPUPOBATH rpauuecKH;

OLICHUBATh HAAEKHOCTh uHpOopMau no CaMOCTOSITENTbHO
c(hOPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIE YHUBEpPCA/IbHbIE YUeOHbIe 1eiicTBUS

OO0menue:

BOCHIPUHUMATh U (JOPMYJIMPOBATH CYKIACHUS B COOTBETCTBUM C YCIOBHSIMU U
HensaMu  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOK TOUYKY 3pPEHUS B
YCTHBIX W MUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHCHUS MO XOAy PEUICHHS 3a/ayM,
KOMMEHTHPOBATh MOJIyYCHHBINH PE3YIIBTAT,

B X0J€ OOCYXKJICHHUSI 3a/laBaTh BOMPOCHI MO CYUIECTBY OOCYKIAEMON TEMBI,
npoOJIEMbl, PEIIacMON 3a]auyM, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA TMOUCK
PEIICHUSI, COMOCTABJISITh CBOM CYXKIAEHUS C CYXKICHUSIMM JIPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh PAa3IM4YMe M CXOACTBO MO3UIMHA, B KOPPEKTHOH (popme
(hOpMyNIMPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YJbTATHl PEMICHUS 3a/1a4y, DKCIICPUMEHTA, UCCIEI0BAHUS,
MPOCKTa, CAMOCTOSITENILHO BBHIOMpATh (opMar BBICTYIUICHUS C Y4€TOM 3ajad
MPE3CHTAMU U OCOOEHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBEpPCA/IbHbIE YYeOHbIE JeiicTBUSs
Camoopranu3anus:



COCTaBJIATH IJIAH, AITOPATM PEIIEHUS 3a4a4H, BBIOMPATh Ccoco0 PEeIEHUs ¢
YU4ETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEUICHUN C YYETOM HOBOH MH(POPMALUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHbI HHTE/LJIEKT:

BIQJICTh  HABBIKAMM  [O3HABATCIBHOW  PEQUIEKCMM  KaKk  OCO3HAHMs
COBEPLIACMBIX JCHCTBUH W MBICIUTEBHBIX MPOLIECCOB, X PE3YJIBTATOB, BIAJCTh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ysibTarta PELICHHS
MaTEMaTUYECCKOM 3a1a4H;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NIPH PEUICHUH 33a4H,
BHOCUTh KOPPEKTHBBI B ICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIHU U YCIOBUAM, OOBACHATH MPUYHHBI
JOCTWKCHHSI MJTM HEAOCTHKCHHSI PE3YJIBTATOB ACATENbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI AEATE/ILHOCTD:

NOHMMATh W MCIOJB30BATh MPEUMYLICCTBA KOMAHAHOW W WHIMBUIYaIbHON
paboTel TpHM peEHUM Y4eOHBIX 3a7a4, NPUHUMATh [Elb COBMECTHOM
JESATENBHOCTH, TUIAHWPOBATh OPraHU3alvi0 COBMECTHOW PadOTHI, pacnpencisaTh
BUJIbI paboOT, JOroBapuBaThcsd, OOCYXKIAaThb MPOLECC M Pe3yabrar padoThI,
000011aTh MHCHHST HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPynmnoBbIX (popmax paboTel (00CYkKaeHUS, OOMEH MHEHWIA,
«MO3TOBBIE  IITYPMbI» H WHBIE), BBINOJIHATE CBOK 4YacTb pPabOTBl H
KOOPAMHUPOBATb CBOW JCHCTBUS C APYTMMH YJ€HAMH KOMaHIbl, OLECHHBAThH
KAQueCTBO CBOECTO BKJIAAa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJCHCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K koHnity 10 knacca oOyyaromuiics HayYnuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSATHUSIMH CTEPEOMETPUM TPHU
pPEUICHUY 3a1a4 U TPOBEICHAA MATEMATHYCCKUX PACCYKICHHUIN;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCIICHUH
TEOMETPUYECKUX 3314,

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMA C  yIJaMd B
MPOCTPAHCTBE. MEXKIY MNPSIMBIMA B TPOCTPAHCTBE, MEXKIAY NPAMON H
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHIATUIMH, CBI3AHHBIMUA C MHOTOTPAHHUKAMMU;



e CBOOOJAHO pacrmO3HABATH OCHOBHBIE BHJbI MHOTOIPAHHUKOB (TIpHU3Ma,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo);

e KiaccMpUUMPOBATH  MHOTOIPDAHHUKH,  BBIOMPAas  OCHOBaHUS IS
KJlaccu(puKanum;

e CBOOOAHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMH C  CCUYECHHUEM
MHOTOTPaHHHKOB TTOCKOCTBIO;

e BBINOJHATH  MAPAJIIEIBHOE, LEHTPAJILHOE " OPTOTOHAJILHOE
NPOEKTUPOBAHKE (PUTYP HA MIOCKOCTh, BBINOJHATE H300pPAKEHUS PUTYD
HA MJIOCKOCTH,

e CTPOUTH CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBIIOJIHSTH
(BBIHOCHBIE) TTOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHH3Y;

e BBIYHACIATH TUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (IpHU3Ma,
nupamMua), FCOMETPUUYECKHUX TEN ¢ MPUMEHEHUEM (POPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATUAMM. CUMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb M TJIOCKOCTh CUMMETPHH, LEHTP, OCb M IJIOCKOCTb CHMMETPHHU
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHSMHM, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOPAMHATaM B TPOCTPAHCTBE;

e BBINOJHATH ICHCTBUS HAJl BEKTOPAMHU,

e pelIaTh 33/JaYd HA J0Ka3aTeIbCTBO MATEMATHYECKWX OTHOLICHHNA W
HAXOKICHUE TEOMETPUYECKUX BEIMYMH, TPUMEHSS HM3BECTHBIC METOJbI
PU PELIEHUM MATEMATUYECKUX 3a/a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJI0>KHOCTH,

e TMPHUMEHATH NPOCTEHIIME NTPOrPaMMHBIE CPEICTBA M BICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKUX 3a/1aY,;

e U3BJEKATh, MPEOOPA3OBBIBATE W WHTEPHPETHPOBATE WHPOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (UIypax, NPEACTABICHHYK) Ha
YepTekax U pUCYHKAXx;

e MPHUMCHATH TOJAYYEHHBIC 3HAHWS Ha TPAKTHKE. CPABHUBATb U
AHAJIM3UPOBATh PEATBHBIE CUTYAlMW, MPUMEHSATh U3YUYCHHBIE MOHSATUS B
OpPOLECCE TMOMCKA PELICHUS MaTeMaTU4YeCKH  CPOPMYITUPOBAHHOM
npoOJIEMbI, MOACTUPOBATh PEaJbHBIC CHUTYallMM HA SI3bIKE T€OMETPHH,
UCCJIEI0BATh MMOCTPOCHHBIE MOJACIN C MCHOJb30BAHUEM T€OMETPUUYECKUX
NOHATANA M TEOPEM, anmnapara anreOpbl, pellaTh MPAKTUYECKUE 3aJayM,
CBSI3AHHBIE C HAXOXKACHUEM T€OMETPUYUECKUX BEJIMYNH,

e HWMETh NPEIACTABJICHHS OO0 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUM KaK
COCTaBHOM 4acTH PyHIaMEHTA PA3BUTHS TEXHOJIOTHA.

K konity 11 kniacca oOyyaromuiics HayYnuTCs:



CBOOOJHO OMEPUPOBATH MOHSTHSIMHU, CBS3AHHBIMU C IMJIMHAPUYECKOM,
KOHUYECKOH W C(EPUYECKOl MOBEPXHOCTAMHU, OOBICHATH CIOCOOBI
NOJTYYCHHUS;

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C TEJIAMU BPALUCHUS: [IUJTUHAPOM,
KOHYCOM, c(pepoii 1 mapom;

pacro3HaBarTh Tena BpallcHUs (LWIMHAP, KOHYC, cdepa u wap) u
OOBSICHATH CIIOCOOBI MOTYUYECHUS T BPALICHUS;

KJTAaCCU(PUIIMPOBATH B3aUMHOE PACTIOJIOKEHUE CPEPHI U MITOCKOCTH;
BBIUUCIIATH BEJIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalllCHUS,
00BEMBI M TUIOIIAAM TMOBEPXHOCTEH MHOTOIPAHHMKOB M TEN BpaLICHHUS,
TFEOMETPUYECKUX TE C MPUMEHEHHEM (HOPMYIT,

CBOOOJHO OMEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C KOMOWHALUAMU TEJ
BpALLICHUsSI U MHOTOTPAHHMKOB. MHOTOIPAHHMK, BIUCAHHBIM B cdepy u
OMUCAHHBIA OKOJIO cEPBI, cepa, BIMCAHHAS B MHOTOTPAHHHUK WJIA TEJIO0
BPALICHMUS;

BBIUUCIIATH COOTHOMICHUS MEXTY MJIOMIAASIMU MOBEPXHOCTEH U 00BEMAMU
MMOJTOOHBIX TEII,

n300paxkarb M3ydaeMble (DUTYPBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YEPTEKH M3 PUCYHKOB TPOCTBHIX OOBEMHBIX (UIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUS TeJl BPALICHHUS;

U3BJICKaTh, WHTEPHOPETUPOBATh U MPEeoOpa3oBBIBATH HMHQPOPMALUIO O
OPOCTPAHCTBEHHBIX TEOMETPUUECKMX (UTypax, MNPEACTABICHHYI Ha
YepTeKax U PUCYHKaX;

CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE,

BBIMOJIHATE ONEPaIlK HAJl BEKTOPaMHU;

3a/1aBaTh TIOCKOCTh YPABHEHHUEM B ACKAPTOBOM CHCTEME KOOPMHAT;
pelarb TeOMETPUUECKUE 3a/1a4i HA BBIYUCIICHUE YTJIOB MEXKIY MPSIMBIMU
U TUTOCKOCTSIMM, BBIYMCICHHUE PACCTOSIHUHA OT TOYKHM JI0 IJIOCKOCTH, B
LEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a TIPU PELICHUM;
CBOOOJHO OMNEpUPOBaTh TOHSATUSMM, CBSI3aHHBIMH C JBM)KCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHHIA,

BBIMOJIHATE M300PKEHUST MHOTOTPAHHUKOB M TEJl BpallCHWsl MpH
MapajuIe]IbHOM  MEPEHOCE, LEHTPAIBHONM CUMMETPHUHM, 3E€PKAIBHOM
CUMMETPUH, TIPH MMOBOPOTE BOKPYT MPSMOH, MpeoOpazoBaHust MoA00us;
CTPOUTH CEUEHUSI MHOTOIPAHHUKOB M TEJ BPALICHUS: CEUCHUS LIUIMHIPA
(mapaieNIbHO U MEPICHIUKYJISIPHO OCH), CEUEHUS KOHYCA (MapajuiebHbIE
OCHOBAHUIO M MPOXOAAIIUE YEPE3 BEPILUHY ), CEUCHUS 11apa,;
UCIOJb30BaTh METOABl MOCTPOCHUS CEUYEHUH: METOJA CIEAO0B, METOA
BHYTPEHHETO MPOCKTUPOBAHUS, METO MEPEHOCA CEKYILIEH TUIOCKOCTH,



JIOKa3bIBATh TEOMETPHUUYECCKUE YTBEPKICHUS,

NPUMEHATh TEOMETPUUECKUE (DAKTHI JJIi PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAraouMX HECKOJBKO IIArOB PEIIEHUS, €CIIM YCIOBUS
NPUMEHEHUS 3a/1aHbI B SIBHOU W HESIBHOU (hopME;

peliaTh 3aJa4d Ha JO0KAa3areJIbCTBO MAaTEMATUYECKUX OTHOIICHHA W
HAXOKJEHUE T€OMETPUUYECCKUX BEITNYHNH,

NPUMEHSTh MPOrPAMMHBIE CPEACTBA U DJEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSATh  TOJIYYCHHBIC  3HAHWST HA  MPAKTUKE.  CPaBHUBATH,
AQHAJIM3UPOBATh U OLICHUBATH PEAJILHBIE CUTYAIIMK, TPUMEHSTH U3YUYEHHBIC
MOHATHS, TEOPEMBI, CBOWCTBA B  TMPOIECCE TMOWUCKA  PEUICHUS
MaTe€MaTuYecKu  COPMYJIMPOBAHHOH  MPOOJEMBI,  MOJECIMPOBATH
pCalIbHBIE CHUTYallMM HA SI3bIKE T€OMETPUM, MCCIIEN0BATh MOCTPOCHHBIC
MOJACIA C UCHOJIb30BAHUEM TE€OMETPUUECKMX TMOHATUH M TEOPEM,
annapara anreOpbl, pemarb NPAKTUYECKUE 3a7auyd, CBSI3aHHBIE C
HAXO0KJECHUEM T€OMETPUUYECCKUX BETUYHH,

UMETh MPEACTABICHUS 00 OCHOBHBIX 3Tanax Pa3BUTHS T€OMETPUU Kak
COCTABHOM yacTu (pyHJAaMEHTA Pa3BUTHUS TEXHOJOTHNA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosauuyectso uacos
Ne HaumeHoBaHHe pa3feioB U TeM DneKkTpoHHbIe (UH(]ppOBbIE)
Kontpoabnsie | IlpakTnueckue
n/n MNPOrpaMMmbl Bcero o0pa3oBaTeJbHbIE pecypchl
padoTbI padoTbI
1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/
2 Baumioe pacnoiokeiie npsmbix & 6 1 https://resh.edu.ru/subject/17/
MPOCTPAHCTBE
3 [NapanaenbHOCTb MPSIMBIX U MIOCKOCTEN B g https://resh.edu.ru/subject/17/
NPOCTPAHCTBE
4 HepHeHHHIinpHOCTb MPAMBIX H 25 https://resh.edu.ru/subject/17/
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIbl v paccTOsTHUS 16 1 https://resh.edu.ru/subject/17/
MHoOrorpaHHUKH 7 1 https://resh.edu.ru/subject/17/
BekTops! B mpocTpaHCcTBE 12 https://resh.edu.ru/subject/17/
I1 )
8 OBTOPEHHE, o6o6meﬂ%e " 5 2 https://resh.edu.ru/subject/17/
CHCTeMaTH3aLus 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME
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11 KNTIACC

HaumeHoBaHue pa3aesioB H TeM

KoanuyecTBo 4acoB

DneKkTpoHHbIe (UH(ppoBbIE)

Ne n/m Kontpoabnsie | IlpakTnueckue
MporpaMmbI Bcero o0pa3oBaTeJIbHbIE pecypChl
padoTbI padoTbI
1 AHaJUTUYECKAsI TEOMETPUS 15 1 https://resh.edu.ru/subject/17/
II .
2 OBTOPCHHE, o6o6meH%e " 15 1 https://resh.edu.ru/subject/17/
cucreMaru3anuda 3HaHUU
3 O0OBbéM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/17/
4 Tena BpammeHus 24 1 https://resh.edu.ru/subject/17/
II & :
5 Oz MIOBEPXHOCTH 1 OGLEMDI 9 1 https://resh.edu.ru/subject/17/
KPYIJIBIX TEJ
6 JBrokeHUsT 5 1 https://resh.edu.ru/subject/17/
I1 9 )
7 OBTOPEHHE, 000 H.IGH%G 1 17 2 https://resh.edu.ru/subject/17/
cucreMaru3anuda 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

ITPOTPAMME
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