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INOACHUTEJIBHAA 3AIINCKA

l'eomeTrpus sBnsercs OIHUM U3 0a30BBIX KYpCOB Ha YpOBHE CpPEIHEro OOMIEero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh M3Yy4YECHHUS JUCIUIUIMH €CTECTBEHHO-HAYYHOU
HaIIPaBJICHHOCTH W MPEAMETOB T'yMaHHUTAPHOIO LHMKIA. [IOCKOJIBKY JIOTMYECKOE MBIILIEHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'E€OMETPUH, TIpH
JI0OKa3aTeJIbCTBE TEOPEM M MOCTPOCHUM LEMOYKH JIOTUYECKHX YTBEP)KICHUW IPU PELIECHUU
FeOMETPUYECKUX 3aJa4, yYMEHHUE BBIIBUraTb M ONPOBEPrarb TI'MIIOTE3bl HENOCPEICTBEHHO
MCIOJIB3YIOTCSl TIPU PEIIEHUH 3aJa4 €CTECTBEHHO-HAyYHOTO LMKIJIA, B YaCTHOCTH (PU3MUECKHUX
3a/1a4.

Llens ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha yriyOJE€HHOM YpOBHE —
pa3sBUTHE MHIMBHyaJbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl NPU H3YYEHUM TIEeOMEeTpUH, Kak
COCTaBIISIIOLICH MpeaMeTHOH obnactu «MaremaTnka W MHPOpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TNeOMETpUYECKHX 3HaHUM U
NeHCTBUH, CHeNU(UIHBIX T€OMETPUH, U HEOOXOJMMBIX JUIS YCIEIIHOTO MPO(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

HpI/IOpI/ITeTHHMI/I 3ala4aMi Kypca recoMCTpuH Ha er'Iy6J'IéHHOM YPOBHE, paClIUPAOLIIUMHA U
YCUIIMBAOIIUMHU KYypC 0a3oBoro YPOBH, ABJISIFOTCA:

paciMpeHue IpeaCTaBICHHs O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYphI U (POPMUPOBAHKE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpOBaHHE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypaX Kak O BaXHEUIIMX
MaTEMaTHYECKUX MOJEIIAX, O3BOJIAIOIIUX OIUCHIBATD U N3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOIO anmnapara 1o paszaeny «CrepeomeTpus» ydeOHOT0 Kypca reOMETpUH;

(dbopMupOBaHNE YMEHHUS BIIAJETh OCHOBHBIMU MOHATHUSMHU O MPOCTPAHCTBEHHBIX PUTypax U
UX OCHOBHBIMHU CBONCTBaMH, 3HaHUE TeopeM, (OpMysl U YMEHHE HUX NPUMEHSTh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHAAPTHBIE CIIOCOOBI PELIeHUS 3a/1ay;

q)OpMI/IpOBaHI/IC YMCHHA PACIIO3HABATL HaA 4YCPTEIKaAX, MOACIAX W B PCaJIbHOM MHPC
MHOTI'OTpaHHUKHA U TEJIa BPAIICHUSA, KOHCTPYHPOBATH TCOMETPUUCCKUE MOJICIIN

q)OpMI/IPOBaHI/Ie IIOHUMAaHUsA BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O MMOCTPOCHUSA
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAaHHS POJIM AKCMOMATUKMU IpPHU IMPOBEACHUU
paccyXJIeHH;

q)OpMI/II)OBaHI/IG YMCHHA BJIaJCTh MCTOAAMHU JOKAa3aTCJIIbCTB W AJITOPUTMOB PCHICHUS,
YMCHUA WX [PUMCHATH, MPOBOAWUTE JOKA3aTCIBHBIC PACCYXIACHUA B XOAC PCHICHUA
CTCPCOMECTPHUYCCKUX 3ada4 U 3a4da4 C M[PAKTHYCCKUM COACPIKAHUCM, (I)OpMI/IpOBaHI/Ie
npeacTaBJICHUA O HeO6XOJII/IMOCTI/I J0Ka3aTejIbCTB  IPU 00OCHOBAaHMHM MaTEMaTHUYECKUX
YTBep)K,Z[eHI/Iﬁ " POJIM aKCUOMATUKHU B MIPOBCACHUN NCAYKTUBHBIX paCCY)K,[ICHI/Iﬁ;

pa3sBUTHE U COBEPUICHCTBOBAHWE HHTEIUICKTYalIbHbIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, IO03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIICHUs, UHTEpECa K U3yYEHUIO T€OMETPUH;

(I)OpMI/IpOBaHI/IC (bYHKHHOHaHLHOﬁ I'paMOTHOCTH, peHeBaHTHOﬁ TCOMCTPpHUU: YMCHUSA
pacno3HaBaThb NPOABJICHUA TCOMETPUUCCKUX HOHHTHﬁ, 00BEKTOB U 3aKOHOMCpHOCTCf/'I B pCaJIbHBIX



KU3HCHHBIX CHTyallUsX MW TPU M3YyYCHUU JPYTUX YUEOHBIX MPEIAMETOB, MPOSBICHUSL
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIMPOBAHUS PEATbHBIX CHUTYallMd, MCCIEeI0BaHUA
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMH JTHHUSAMHU yueOHOTro Kypca «I'eomerpus» B 10—11 kmaccax
ABISOTCS: «lIpsiMBle M IJIOCKOCTH B IpPOCTpaHCTBe», «MHororpaHHukn», «Tema BparieHus»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/{BUKEHNUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHIMI,
pEeJIeBaHTHBIMU T€OMETpUU Ha yriayOnéHHOM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJICPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUI
pacrpezensercs: He TOJIbKO MO CoJepKaTeNIbHbIM JIMHUSIM, HO U 110 rojiaM o0ydenus. CoaeprxkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBocHHs DenepanbHON pabodeit
[IPOrPaMMBI, pacpe/IeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUIHAILHBIM BOIIPOCaM 00yJaroIIuecss 00pamaimch HEOJHOKPATHO. JTO
MO3BOJIIET  OPraHMU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMU
MIOCJIEIOBATEIBHO ¥ TOCTYNATENbHO, C COOJIOJCHUEM TNPHHIINIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00YUYarOIINXCsl, PACIIUPSIST
U yriryossis e€, o0pasyst MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

cozmate ycnoBus it auddepeHnmanyu oO0yueHHs, TOCTPOCHUS HHIMBUIYaIbHBIX
oOpa3oBaTelbHbIX  MporpamMM,  oOecneuyuTb  YIIyOJEHHOE  U3yYE€HHE  TIEeOMETPUU
KaK COCTaBJISOIeH ydeOHOro npeamera «MaTeMaTHKay;

MOJTOTOBUTH OOYYArOMIMXCs K MPOJOHKCHHUIO M3YYeHHs] MaTeMaTHUKU ¢ Y4ETOM BbIOOpa
Oynymieit npodeccuu, obecriednBasi MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha uzyuenue yueGHoro kypca «['eomerpusi» Ha yriyonéHHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B Heziemio).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHA cTepeoMeTpun. Touka, psMas, MI0CKOCTh, MpocTpaHCcTBO. [loHsaTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacrnosiokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, NTapaJUIEIbHbIE U
cKpemuBaromuecs npsmele. [Ipu3Haku ckpemuBaromuxcs IpsaMbIxX. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
OpsIMBIX, MapajuIebHOCTh  OpsIMOM M MlockocTH. [lapamiensHoe W IEeHTpalbHOE
pOEeKTHpPOBaHuE, n3odpakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapajIEIbHOTO MPOEKTUPOBAHMUS.
N3ob6paxenue ¢puryp B napajuiebHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJl
MEXy NpSMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH: NapauleabHbIE MJIOCKOCTH,
CBOICTBa MapaienbHbIX IIOocKocTel. [IpocTeiime npocTpaHCTBEHHBIE (PUTYpPhI HA TIOCKOCTH:
TETpadp, NapajuleIenuIe]l, IOCTPOEHUE CEUEHUI.

[TeprieHIUKYIAPHOCTD NPSIMOH U MJIOCKOCTHU: MEPIEHINKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsiMblE TapajuiebHble M NEPHEHAMKYIISPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHAUKYISIPHOCTH



OpsIMOH M IIJIOCKOCTH, TEOpEMa O MPSAMOM MNEPHEHAMKYISIPHON IIOCKOCTH. OpTOroHajlbHOE
npoexktupoBanue. [lepneHAMKYIsp W HaKJIOHHBIE: PAacCTOSHHME OT TOYKM [0 INIOCKOCTH,
paccTosiHue OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (PUTYpPHI Ha TIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: INpPHU3HAK IEPIEHAMKYIIPHOCTH IBYX Iulockocted. Teopema o  Tpéx
NEPIEHIUKYIIAPAX.

VYTIibl B IPOCTPAHCTBE: Yo MEXIY IPSMON U TNIOCKOCTBIO, ABYTPAHHBIN YroJl, TUHEHHbBIN
yroja JBYIpaHHOro yria. TpéXrpaHHbIi W MHOrorpaHHbie yribl. CBOMCTBA IUIOCKHUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX U JBYTPAHHBIX YIUVIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHUKa. [Ipu3mMa: n-yrosibHas npusma, npsamas
U HakJIOHHas Mpu3Mbl, OOKOBas U IOJHAs MOBEpPXHOCTh npusMel. [lapamienenunen,
IPSIMOYTOJIBHBINA MapajulelIelde]l W ero cpoWcrBa. Kpargaillune InyTH Ha IIOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiiepa. IlpoctpancTBennass teopema Iludaropa. ITupamuma: n-
yrojipHasi NUpaMuia, IpaBuibHas U yceu€HHast nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHen
IIPaBWIBHOM nupaMuel. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIIbHAsA INPU3Ma WU IPaBUIIbHAs
NUpaMK/JIa, IpaBUIIbHAS TPEYTOJIbHASI TMpaMKia U IPaBWIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKadIp U UKOCAIP.

Brruncienue >meMeHTOB MHOTOTPAaHHHUKOB: pEOpa, auaronanu, yribel. [lmomans G0KOBOI
HOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI IIPU3MBI, 1011 {b OCHOBaHU, TeOpeMa 0 GOKOBOM
MOBEPXHOCTH TpsIMOI mpu3Mebl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHON
IIMPAMHU/JIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPaMUIBI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM TNPAaBUIbHBIX MHOIOTPaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHUMMETpHUS IapajljielienuIesa, CUMMETPHUS
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUILHON TUPAMU/IBL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANPABICHHBIE M IPOTUBOIIOJIOXHO HaIlpaBJICHHBIE BEKTOphl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHs C BEKTOpAaMH: CIIOKEHUE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS
BEKTOpa Ha 4Kci1o. [lonsaTHEe KOMIUIaHapHbIe BEKTOPHI. [ [pM3HaK KOMILTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsimoyronbHas cuctema koopauHaT B nnpoctpaHcTe. KoopauHats! BekTopa. CBA3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOPAMHATAMU TOYEK. YTOJI MEXIy Bekropamu. CkalsipHOoe
IIPOU3BE/ICHNE BEKTOPOB.

11 KJIIACC

Tesa BpaleHus

[ToHATHS: UMIMHIpUYECKAas IOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTb, CQepuueckas
MOBEPXHOCTh, 00pa3yroNINe MOBepXHOCTeN. Tena BpaleHus: [IIMH]IP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacronoxkenue chepsl U MIOCKOCTH, KacaTeldbHas MIOCKOCTh K cdepe.
N300paxeHue Tea BpaleHUs Ha MII0ckocTu. Pa3BépTka nunnHapa u konyca. CUMMeETpHst cepbl
U 11apa.

O6béM. OcHoBHblE cBOIicTBa 00bEMOB Tei. Teopema 00 00BEME MNPSIMOYTOJIBLHOTO
napauenenunena U cieAactBus u3 He€. OOBEM MpAMOM M HAKIOHHOM NPHU3MBI, IUIMHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa 1 apoBOTr0 CETMEHTA.

KomOuHammu Ten BpalleHuss M MHOTOrpaHHMKOB. [Ipu3ma, BhucaHHas B LMJIMHID,
onucaHHas okousio IpumHApa. I[lepeceyenne cdeprl u mapa ¢ miaockocteio. Kacanue miapa u
cdepsl II0cKOCThI0. IIoHsATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCaHHOU B
MHOTI'OT'PpaHHUK HUJIM TCJIO BPALICHHA.



[Tnomanps MOBEPXHOCTH HMIMHIApA, KOHYca, miomans chepbl U e€ uvacteid. [lomoOue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIONIAJICH TOBEPXHOCTEH MOJAOOHBIX  (uUTYP.
[IpeoOpazoBanue momobusi, romoreTusi. PemieHne 3amad Ha IJIOCKOCTH C HCIHOJIB30BAaHUEM
CTEePEOMETPUUYECKIX METOJIOB.

[TocTpoeHune ceueHnit MHOTOTpaHHUKOB U TEJI BPALLEHUS: CEUEHMsI LIMIIMHPA (ITapajlIesIbHO
U MEPHEeHIUKYISIPHO OCH), CeYeHHs KOHYca (IapaulesibHble OCHOBAHUIO U MPOXOASIIUE Yepes
BEpILMHY), CEUYEHUS 11apa, METOAbI ITIOCTPOEHUSI CEYEHUN: METOJ| CJIE/I0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHOe yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXEHHs. IIpsmMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue Bekropa mno 6asucy. KoopanHaTHO-BEeKTOPHBINM METOA MpU
pEILIEHNU T€OMETPUUYECKUX 3a/1ay.

JABHKeHHUsI B POCTPAHCTBE

JBuxenus npoctpancTBa. OtoOpakenus. JIBmkeHus v paBeHCTBO puryp. O01mume cBoicTBa
IBUKEHUM. BUlbl NBHKEHMI: MapasienbHbIil MepeHoc, IeHTpadbHas CUMMETpPHs, 3epKalibHas
CUMMETpHS, TIOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus mogobus. [psmas u chepa Ditnepa.

IILTAHUPYEMBIE PE3YJIbTATbI OCBOEHU S YYEBHOI'O KYPCA «I'EOMETPHUSI»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxknaHcKoe BOCIIUTAHUE:

Cc(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WLMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOrO OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOIEIYyp TPaKIaHCKOTrO OO0IIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMH HWHCTHUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU M HA3HAUYCHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)KAaHCKOW MAEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSM POCCHUHCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, WCMOJb30BAHUE ITHUX JIOCTHKCHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHIICKOTO  Haponaa, CcPOpPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, DTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKHu U AESTENbHOCThIO YUYEHOI'O, OCO3HAHHME JUYHOIO BKJIaJa B IMOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITIOUAsl ICTETUKY MaTEMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKIACHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pPa3IMYHBIX BUJIOB HUCKYCCTBA,

5) pu3uueckoe BocIUTaAHUE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITh MaTEMAaTUUECKUE 3HAHUS B HHTEpPECcax 3/[0pPOBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
NMyTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTJbIXA, peryisipHas Gpu3ndeckas akTHBHOCTH),
bu3nUECKOe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHHON I€ATETBHOCTHIO;

6) Tpy0BO€ BocIMTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HHTEpEC K pasIuvHbIM chepam
poeCCHOHAIBHON JCSITEIIbHOCTH, CBS3aHHBIM C MaTEeMaTHKOW U €€ MPHUIIOKEHUSIMH, YMEHHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyayiieil mnpodeccur U PeaTu30BbIBATh COOCTBEHHBIE



JKU3HEHHBIC TIUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30oBaHHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUH
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

Cc()OPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIbTYpbl, MOHUMAHUE BIHMSHHUS COIUATBHO-
SKOHOMHMYECKHUX TMPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHIEeCKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY KaIOIEeH cpe/ibl, INTAHUPOBAHKUE TIOCTYIKOB U OI[CHKU
UX BO3MOXKHBIX TTOCJIEJICTBUM JIJISi OKPYXKAIOILEH CPEIbl;

8) IeHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh ~MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HayKH Kak chepsl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYUMOCTH JJI PAa3BUTHUs LIMBUIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MAaTUKH U MaTeMaTUYEeCKOW KyJIbTYpOU KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBJISATh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JESTEIbHOCTh UHIMBUIYATbHO U

B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

BBISBIIATh U XapakTepU30BaTh CYIIECTBEHHbIE HPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
NOHATHH, OTHOWICHHH MEXAYy TMOHATUAMH, (HOPMYITUpPOBATH OINpPENETCHUS IOHSATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH MpPU3HAK KJIACCU(UKALMK, OCHOBaHUSA Ui 00OOLIeHHs U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIU3A;

BOCIIPUHUMATh, (OPMYJIMPOBATE M NPEoOpPa3OBBIBATH CY)KICHMS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHEIE,

BBISBIIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHBOpEYMs B (hakTax,
JaHHBIX, HaAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeasaraTb KpPUTEpUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C MHCIIOJIB30BAHHEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTEIBHO J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHHUM (TIpSMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUI0, TPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 peleHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLICHMS,
BbIOMpaTh HanboJIee MOAXOIAIINN C YIETOM CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYINPOBAThH
BOIPOCHI, (UKCUPYIOIIME NpPOTUBOpEYHEe, NpoOJIeMy, YCTaHaBIMBAaTh HCKOMOE U JAaHHOE,
(bopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OObBEKTa, SIBJIEHUS, IPOLIECCAa, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (OPMYJIUPOBaTh 00OOIIEHNSI U BBIBOJBI MO Pe3yibTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHN;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, & TAKXKE BBIIBUraTh MPEIIOIOKEHUSI O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHl HHPOPMAIUH, JaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC U JUIS
pelLeHus 3a1a4H;



BBIOMpaTh MH(POpPMAIMIO W3 HUCTOYHMKOB  PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEeMaTH3UpPOBAaTh M HWHTEPIPETUPOBATh HMH(OpMANMIO pa3IMYHBIX BUAOB H  (OpM
NPECTaBIICHHUS;

CTPYKTYPHPOBATh HH(POPMALINIO, IPEACTABIATH €€ B PA3IMUHBIX (pOpMax, WITIOCTPUPOBATh
rpaduvecKku;

OLICHMBATh HAAGKHOCTh HMH(OpPMALMK 1O CaMOCTOSTEIbHO  C(HOpMYITHPOBAHHBIM
KPUTEPHSIM.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbI€e HeiiCTBUS

OO0urenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMH M LEISIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpAXKAaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IHMCbMCHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y peLIeHHsI 3a]Jaul, KOMMEHTHPOBATh MOJTYYCHHBIN PE3yIbTaT;

B X0JIe¢ OOCYKIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMON TEMbI, MPOOIIEMEI,
pelmiaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHbIC HA MOMCK PELICHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYKACHUSMHU APYTUX YYaCTHUKOB JWANOTa, OOHAPYKUBATh PAa3IMYMe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpEACTAaBJIATL PE3YJbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHHA, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATH (OpMAT BBHICTYIUICHHS ¢ YYETOM 3a7a4 IPE3EHTALUU U OCOOEHHOCTEN
ayJIUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TeiicTBUS

Camoopranusauus:

COCTaBJIATH IUIAH, ITOPUTM pPEILICHUS 3a/aud, BBHIOMPATh CIOCcO0 peIleHHs ¢ Y4ETOM
UMEIOINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHHI C YYETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIaJICTh HaBbIKAMU I103HABATEIbHON pedIIeKCHU Kak OCO3HAHUS COBEpIIAEMbIX JeHCTBUI U
MBICITUTENBHBIX TPOIIECCOB, UX PE3yJIbTATOB, BIAJIETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelleHus] MaTeMaTHYecKoi 3a1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBACHATH IPUUUHBI TOCTUKEHUS
WIA HEJAOCTIKCHHS pe3yJbTaTOB JICATEIILHOCTH, HAXOMUTh OMIMOKY, JaBaTh OICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€SITeJIbHOCTD:

NOHUMAaTh M UCMOJb30BaTh MPEUMYILIECTBA KOMAaHIHONM W MHIMBHIYaJIbHOH pabOThI MpH
pemeHnr y4eOHBIX 3a3ja4, MPUHAMATh [EJNb COBMECTHOH JeSTeNbHOCTH, IUTAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpelenaTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIECC U PE3YNbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYMINOBBIX (opmax paboTsl (0OCYXIeHHs, 0OMEH MHEHH, «MO3rOBbIE
HITYPMBI» ¥ HHBIE), BBITTOJIHSATH CBOO YaCTh paOOTHI M KOOPIMHUPOBATH CBOH ICHCTBHSI C IPYTUMHU
YJIeHAMHU KOMaHJbI, OLIEHMBATh KAayecTBO CBOETO BKJaja B OOMIMHA MPOJIYKT MO KPHUTEPUSM,
cOpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K koniy 10 kiacca o0ydaromuiicst HAyIuTCs:
CBOOOMHO OINEPUPOBATH OCHOBHBIMU TIOHATHUSMH CTEPEOMETPHHM TMPH pPEIICHUH 3a71ad |
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;
MPUMEHSATHh aKCMOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MIPHU PEUICHUU T€OMETPUUECKUX 3a/1a4;
KJIaCCU(UIIUPOBATh B3aUMHOE PACIOJNIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OMEpPUPOBATH NOHATUAMHU, CBA3aHHBIMU C YTJIaMU B IPOCTPAHCTBE: MEX]TY MPSMBIMH B
MIPOCTPAHCTBE, MEXIY MPSMOMN U TUIOCKOCTHIO;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C MHOTOTPAaHHUKAMU;
CBOOOHO pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (MIPU3Ma, MUPAMHUJIA, IPSMOYTOJIbHBIT
napajuienenunes, Kyo);
KJIAaCCHU(UITUPOBATH MHOTOTPAHHUKHY, BEIOMPAsi OCHOBAHUS /IS KJIACCH(PUKAIUY;
CBOOOHO ONEPUPOBATH MOHATHUSAMHU, CB3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBITIOJIHSTH TMApaJUIeJIbHOE, IIEHTPAJIbHOE M OPTOTOHAJIBHOE MPOCKTUpOBaHHE (uryp Ha
IJIOCKOCTh, BBITIOJIHATH U300pakeHus pUryp Ha rmiocKoCTH;
CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PA3JIMYHBIMUA METOJIAMHU, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MIPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYHCIIATH TUIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (Mpr3Ma, TUpamMua), F’eOMETPUUECKUX Tell
C IpuUMeHeHueM GopMyI;
CBOOOJIHO OMEPUPOBATH TMOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCb M IUIOCKOCTH
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBI;
CBOOOJIHO OIEpUPOBATh TOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;
BBITIOJIHSITH ICUCTBUS HAJl BEKTOPAMHU;
pemiate 3aJa4yd  Ha  JIOKAa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHHUH U  HAXO0XKICHHE
FEOMETPUUYECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIC METO/IbI IPU PEIICHUU MAaTEMaTUYECKUX 3a1a4
MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJI0)KHOCTH;
MPUMEHSATH MPOCTEUINE TTPOTPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PELLIEHNUN CTEPEOMETPUUYECKUX 3a]1ay;
W3BJICKATh, MPEOOPa3OBBIBATH U HHTEPIPETUPOBATH HMHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;
MPUMEHATH TOJyYEeHHbIE 3HAHUS Ha TMPAKTHKE: CpPaBHUBATh U aHAIMU3UPOBATh pPEaAbHbBIC
CUTyallu¥, NMPUMEHITh H3YYECHHbIC MOHATUS B IMPOLECCE TOMCKA PEIICHHs MaTeMaTH4YEeCKU
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATH peATbHBIE CUTyallUd Ha SI3bIKE T€OMETPHH,
MCCJIE0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHMEM T'€OMETPUUYECKUX IMOHATUM U TEOpPEM,
afmapara ajreOpbl, pemaTh MPaKTHYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKHUX
BEJIMYHWH;
WMETh TIPEACTaBIICHUs] 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW 4YacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:
CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C I[WIMHJIPHYECKON, KOHUYECKOU U
ceprueckoil MTOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI MOJTYUEHUS;
OTIEpUPOBATH MOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BPAILEHUS: IWIMHIPOM, KOHYCOM, cepoil u
1apom;
pacro3HaBaTth Tela BpalieHus (UIHHIP, KOHYC, cdhepa U map) 1 00bACHATH CIIOCOOBI TOTyUeHUS
TEJ BpaIICHHUS,
KJIACCHU(UITMPOBATh B3aUMHOE PACTIOJIOKEHUE chephl U MIOCKOCTH;



BBIUMCIISTh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs, OOBEMBI M ILIOMIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BpaIICHUsI, TEOMETPUUECKHUX TEJI C TPUMEHEHUEM (HOpMYT;
CBOOOJHO OIEPHPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAIMSAMU TENl BpaIICHHUS U
MHOTOI'PAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cepy M ommcaHHbId OKoJio chephl, chepa,
BIIMCAHHAs! B MHOTOI'PAHHUK WJIM TEJIO BPAILICHHUS;

BBIYHCIIATH COOTHOIICHHS MEXK Y TUIOIIQ/ISIMU TTOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TEIT;
n300paxarh u3ydaeMble (UTYPBHI, BBITIONHSATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHS TEJl BpaAIICHUS;
U3BJIEKATh, WHTEPIPETUPOBATH W MPEOOPa3oBbIBATH HH(POPMAIHMIO O TPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX (pUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHSITH OTI€paIliy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pemarh T€OMETPUYECKUE 3a7a4d Ha BBIYKMCICHHE YIJIOB MEXAY MPSMBIMA M TUIOCKOCTSIMH,
BBIYHMCIICHUE PACCTOSHUM OT TOYKU JI0 IJIOCKOCTH, B LI€JIOM, Ha MPUMEHEHHWE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MIPH PEIICHUH;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C JBUKEHUEM B IIPOCTPAHCTBE, 3HATH CBOICTBA
JBUIKCHUH;

BBITIOJIHSTh M300pa)KEHWsT MHOTOTPAaHHUKOB M TEJ BpAICHUS] TPH IMapauIeIbHOM IEepeHoce,
HEHTPaJbHOW CHUMMETPHH, 3€pPKAIbHOM CHMMETPUM, TPU I[OBOPOTE BOKPYT MPSMON,
npeoOpa3oBaHus OI00MS;

CTPOUTHh CEUYEHUS MHOTOTPAHHHMKOB M TEJ BpPAICHMS: CEUCHUS UUIUHApA (TapayienbHO W
NEPHEHANKYIISIPHO OCH), CEUYCHHS KOHYyca (mapajuielbHble OCHOBAHUIO M IMPOXOISIIME UYepe3
BEPILKHY), CEUCHHUS 11apa;

WCIIOJIb30BaTh  METOJbl IOCTPOCHMSI CEUEHHMM: METOJl CIEAOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS,

MPUMEHSATh T€OMETpUUYECKHE (PAKTHI JIJIs1 PEIICHUS CTEPEOMETPUUSCKHX 3a/1a4, MPE/IITOIaratoimmnx
HECKOJIBKO IIaroB PEeIIeHUs, €CJIM YCIOBHS MPUMEHEHUS 3a/IaHbl B SIBHOW U HESIBHOU (hopme;
pemiatb  3aJauyd  Ha  JOKAa3aTeIbCTBO MAaTEeMaTMYECKUX OTHOIIEHWW M  HAaxOXJEHUE
F€OMETPUUYECKHUX BEIINYUH;

MPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN
CTEPEOMETPUUYECKHX 3a]1a4;

NPUMEHATHh TOJIyYCHHbIE 3HAHUS Ha NpaKTUKE: CpaBHUBATh, AHAIM3UPOBaTh U OLIEHUBATh
peanbHbIe CUTYallU, TPUMEHATh MU3yYEHHBIE TIOHSITHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA
pelieHns: MaTeMaTH4ecKu chopMyTUPOBaHHON MPOOIEMBI, MOJICTHPOBATh PeabHbIe CUTYallUU
Ha SI3BIKE TE€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIOIb30BAaHUEM T€OMETPUUYECKUX
MOHATHM M TeopeM, ammapara anreOpbl, pemaTh NPaKTHYeCKHe 3a/ay, CBSI3aHHBIE C
HAXO0/IEHHEM T€OMETPUUYECKUX BEITUYMH;

UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
dbyHIaMEeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBaHue paziesioB U TEM MPOrpaMMBbI ‘ KonnvectBo yacos ‘ Onextponnsie (udppoBbIe) 00pa3oBaTENbHbIC
n/n Bcero| KonrposnbHbie [MpakTryeckue pecypebl
paboThl paboThl
|1 HBB@,I[GHI/I@ B CTEPEOMETPHIO H 23 H 1 H H ’
|2 HBgaHMﬁoe pacIooKeHUEe MPSIMBIX B IPOCTPAHCTBE H 6 H 1 H H ’
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 8
MPOCTPAHCTBE
4 [lepnieHAUKYISPHOCTD MPSMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
|5 HYFJIH Y PACCTOSIHUSA H 16 H H H |
|6 HMHOFOFpaHHI/IKI/I H 7 H H H ‘
|7 HBCKTOpH B IIPOCTPAHCTBE H 12 H H H ’
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3 AN 5 2
3HAHUU
|OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 || 6 I 0 I |




11 KJIACC

|OEH_[EE KOJIMYECTBO YACOB I10 [TPOTPAMME

Ne HauMeHoBaHME pa3esioB ¥ TEM MPOTPAMMBI ‘ KosnruectBo yacos OnektponHbie (UdpPOBBIC) 0Opa30BaTEIbHBIC
wn Beero|  KourponbHble I[IpakTHyecKue pecypehl
paboThI paboTEI
1 | Amanutnueckas reomerpus | 15 | 1 I | |
2 [ToBTOpeHue, 0000MIEHNE U CUCTEMATH3AIHIS 15 1
3HAHHI
|3 HO6’béM MHOTIOTPaHHHMKA H 17 H 1 H H ‘
|4 HTena BpalleHUs H 24 H 1 H H ‘
|5 HHJIOHIaZII/I IIOBEPXHOCTU U 00BEMBI KPYTJIBIX TEll H 9 H 1 H H ‘
6 |Msmwxerns I 1 | H |
7 [ToBTOpeHmEe, 0000MIEHNE U CUCTEMATH3AIIS 17 2
3HAHHI
[ 202 | 8 | 0 | |




