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HHOACHUTEJBbHAA 3AIINCKA

['eomeTrpus sBisieTCs OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpelHEero oouiero oopa3oBa-
HUS, TaK KaKk 00ecre4rBaeT BO3MOKHOCTb U3YUEHHUS IUCLUUIUIMH €CTECTBEHHO-HAy4YHOU Halpas-
JIEHHOCTU WM IIPEIMETOB 'yMAaHUTAPHOro HUKIa. [Tockonbky jorudyeckoe MpliuieHue, GopMupy-
eMOoe NP U3YYCHUH 00YYAIONUMMHUCS MOHATHHHBIX OCHOB F€OMETPHUH, TPU JI0KA3aTEIbCTBE TEO-
pPEM U MOCTPOCHUM LEMOYKH JIOTUYECKUX YTBEPXKJIEHHH MPU pelIeHUN IeOMeTpUYECKUX 3a/ad,
YMEHME BBIIBUIaTh U ONPOBEPraTh MIIOTE3bl HEMOCPEICTBEHHO HMCIOJIB3YIOTCS MPH PELICHUN
3ajja4 €CTeCTBEHHO-HAayYHOT0 [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE MHIMBUAYAIBHBIX CHOCOOHOCTEH OOydarOIIMXCs MPU U3y4EeHUHM I'€OMETPUH, KaK CO-
CTaBJISIFONICH MpeaMeTHOW olOyactu «MartemaTnka U MHPOpMaTHKa» udepe3 oOecredeHrue BO3-
MOKHOCTH HPUOOpETEeHHsI M MCII0JIb30BaHMsl OoJiee TIyOOKHX I'€OMETPUUECKUX 3HaHUN U JeH-
CTBHH, CTIEHU(UIHBIX TEOMETPUH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOQecCHOHATBHOTO 00pa-
30BaHMsI, CB3aHHOIO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[TpropuTeTHBIMH 3aJlJa4aMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBISIFOTCS:

pacumpeHue MmpeacTaBIeHHsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPHI B (hOpMUpPOBa-
HUE OCO3HAHUs B3aMMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEHIINX MaTe-
MaTHYECKMX MOJIEJISAX, MO3BOJIAIOLUIMX ONUCBHIBaTh M M3Y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIEro
MUpa, 3HaHUE MOHATUITHOIrO amnmapara no pasaeny «CrepeomeTpus» y4eOHOro Kypca reoMeT-
puu;

(dbopMUpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSATHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMH CBOMCTBaMH, 3HaHHE T€OpeM, (JOpMYI U YMEHHE UX IPUMEHATh, YMEHUS JOKa-
3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CIIOCOOBI pEeIIeHNUs 3a/1aY;

(dbopMHpOBaHHE YMEHUS PaclO3HaBaTh Ha YEPTEXaxX, MOJEISIX U B PealbHOM MUPE MHOI'O-
TPaHHUKH U TeJla BpallleHUsl, KOHCTPYHPOBATh F€OMETPUUECKUE MOJIETIH;

(dbopMUpOBaHNE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOI'O IMOCTPOEHUS MaTeMaThuye-
CKUX TEOpHi, OpMHUpPOBaHNE TOHUMAHUS POJIM aKCHOMATUKH ITPU MPOBEICHUH PACCYKICHUM;

(dbopMupOBaHNE YMEHUS BJIAJIETh METOJIaMHU JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUS, yMe-
HUS UX IPUMEHSTH, IIPOBOJUTH JTOKA3aTEIbHBIE PACCYXKICHUS B XOJI€ PEIICHUs CTEpPEOMETpHYE-
CKHX 3a/1a4 U 3aJa4 C NMPAKTUYECKUM cojiepKaHHeM, (OpPMUPOBAHNE MPEJCTABIECHUS O HEO0XO-
JUMOCTH JI0Ka3aTeNIbCTB IPU OOOCHOBAHUU MAaTEMaTHUECKUX YTBEPXKAECHUH U POJIM aKCHOMAaTH-
KU B [IPOBEJICHUH JI€JyKTUBHBIX PaCCyKICHMUIA;

pa3sBUTHE M COBEPILIECHCTBOBAHHE MHTEUIEKTYalbHBIX M TBOPUECKUX CIOCOOHOCTEH 00Y-
YalOIIMXCs, TO3HABATENIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTHYHOCTH MBIIILIE-
HUS, MHTEpECa K U3yYEHHUIO T€OMETPUN;

¢dbopmupoBaHue (GyHKIIMOHAJIBLHOW T'PAMOTHOCTH, PEJIE€BAaHTHOW T'€OMETPUHU: YMEHUsS pac-
MIO3HABATh MPOSBJIEHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CUTYalUsIX U IPU U3YYEHHUU JPYTUX YUEOHBIX MPEIMETOB, NMPOSIBICHUS 3aBUCHMO-
CTEM M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEAIBHBIX CUTyallMi, UCCIEA0BAaHUS MOCTPOEHHBIX
MoJjiesIei, MHTEpIpEeTally MTOJIyY€HHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJIepXKaTeIbHBIMHU JIMHUAMH yueOHoro kypca «I'eomerpusi» B 10—11 kmnac-
cax sBistoTcs: «[IpsiMple U mIockocTu B mpocTpaHcTBe», «MHororpanHukn», «Tena Bpaiie-
HU», «BEKTOpPbI U KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo PI'OC COO TpeboBaHNE «yMETh ONMEPUPOBATH MOHATHUIMMY, Pe-
JICBAaHTHBIMU T€OMETPUHU Ha YriayOonéHHOM ypoBHe oOyuenust B 10—11 kmaccax, OTHOCHTCA KO
BCEM COJEpKaTeIbHBIM JIMHUAM Y4e€OHOTO Kypca, a (GOpMUpOBaHME JIOTUYECKUX YMEHUH pac-
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npenensieTcss He TOJIBKO MO COAepXKaTeNbHBIM JTUHUSAM, HO U 10 rogam oOyuenus. ConepikaHue
00pa3zoBaHus, COOTBETCTBYIOIEE MPEIMETHBIM pe3ysibTaraM OocBoeHUs DenepanbHOil paboueit
MPOrPaMMBI, pacpeeIEHHBIM 110 ToAaM OO0YYEeHHS, CTPYKTYPHPOBAHO TaKMM OOpa3oM, 4TOObI
KO BCEM OCHOBHBIM, MPHHIIMIHAIBHBIM BOIIpOcaM oOydaroniuecs oOpariaiuch HEOAHOKPATHO.
DTO MO3BOJISIET OPraHU30BATH OBIIAJCHUE TEOMETPUUCCKUMU MOHSATUSIMU U HABBIKAMH TTOCIIEI0-
BaTEJIbHO W IOCTYNAaTEIbHO, C COOJIOJIEHHEM MPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKIIIOYATh B OOIIYI0 CHCTEMY TI'€OMETPHYECKHX TMPEJCTABICHUN OOYy4YalONIMXCs, PaCIINpss U
yrayossst e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexo kK U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co31aTh ycIoBus i auddepeHanuu 00ydeHus, TOCTPOSHUS WHINBUIyaJIbHBIX 00pa-
30BaTEIbHBIX MPOTPaMM, OOECICUUTh YIIIyONEHHOE M3YYCHHE T'€OMETPHH KaK COCTaBISIOIICH
yaeOHoro npeamera «MaTteMaTuka,

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha u3ydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoAuTCs 204 va-
ca: B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Henenio).

VYueOnuk Atanacss, JI.C, byry3os, B.®., Kagomnes, C.b. T'eomerpus. 10-11 kiaccsr:
yuel. s obmieoOpazoBar. opranm3anuii: 0a30Bbii u yray6n. ypoBau / JI.C.ArtanacsH,
B.®.byryzoB, C.b.Kagommes (u np.). — 3-¢ wm3a. — M.: Ilpoceemenue, 2020



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE IPSIMbIE B IIPOCTPAHCTBE, NMApaJUIEIbHOCTD TPEX
IPSIMBIX, [1ApAJUIEIBHOCTD NMPSMOM U IIIOCKOCTH. [lapamuienbHOE M LIEHTpaIbHOE IPOEKTUPOBa-
Hue, uobpaxenue Guryp. OCHOBHBIE CBOICTBA MapajuleIbHOrO MPOeKTUpoBaHMs. M300paxe-
HUEe (QUTYp B MapaJUIeNbHOW MPOEKIMU. YTIIBI C COHAMPABICHHBIMUA CTOPOHAMH, YTOJI MEXIY
IPsIMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEN: NapaljiesIbHbIE MIJIOCKOCTH, CBOMCTBA
napajuieNbHBIX I0cKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
napajuleIenuIe ], IOCTPOEHUE CEUEHU.

IlepneHquKyISIPHOCTD NMPSIMOM M IUIOCKOCTH: IEPIICHIUKYIISPHBIE IPSAMBIE B IIPOCTPaH-
CTBE, NPsIMBbIE NApAJUIEIBHBIE U NEPIEHAUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHINKYIIAPHO-
CTH NPSAMOM U IUIOCKOCTH, TEOpEMA O MPSAMOI NMepHeHAUKYIAPHON MI0cKocTU. OpTOroHabHOE
npoekTupoBanue. [lepneHuKymnsap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PacCcTo-
SIHUE OT MPSAMOM /10 IUIOCKOCTH, IPOEKIHs (UTYyphbl Ha IUIOCKOCTh. [lepneHanKynspHOCTb IIoc-
KOCTEH: NIPU3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX NeprneH uKyIspax.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroJl ABYIPaHHOTO yria. TpéXrpaHHbll 1 MHOTOTpaHHbIe YIiibl. CBOMCTBA MJIOCKUX YIJIOB MHO-
rorpaHHoro yria. CBOMCTBa INIOCKUX M IBYTPaHHBIX YIVIOB TPEXIPAHHOIO yria. Teopemsl KOCH-
HYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJa.

MHuororpanHuKu

Buasl MHOrorpaHHHKOB, pa3BépTka MHOrorpaHHuka. IIpusma: Nn-yronpHas npusma, mnps-
Masi ¥ HaKJIOHHas MPU3MBbl, OOKOBas U MOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsmo-
YTOJIBHBIN NapaJuienenunes u ero ceorcrea. Kparuaimme myTd Ha NOBEPXHOCTH MHOTOIPAHHU-
ka. Teopema Diinepa. [IpoctpancTBenHas Teopema [lugaropa. [Tupamuaa: N-yroapHast nupamMu-
Jia, MpaBWIbHAsL U yced€HHasi nupamuibl. CBolicTBa péoep U OOKOBBIX T'paHel MpaBHIIbHOM MU-
pamuel. IIpaBuibHBIE MHOTOIpaHHMKU: IPaBWIbHAs IMPU3Ma U IpaBUIIbHAs NUpamMuia, Ipa-
BUJIbHAS TPEYrojbHasl MMpaMKia U MpaBUIbHBIM TeTpalap, KyO. [IpencraBinenue o mpaBMIIbHBIX
MHOT'OI'PAHHHUKAX: OKTa’Ap, AOJAEKAIP U UKOCAIP.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIIA b OCHOBAHHM, TeopemMa 0 OOKO-
BOIl MOBEPXHOCTU NpsIMOM mpu3Msbl. [1omans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTU MPAaBUIIb-
HOM IUPAaMUJBI, TEOPEMA O IUIOIIAAA YCCUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpus B NpaBWJIBHOM MHOTOTPaHHHUKE: CUMMETpPHs MapajulesieNuIea, CUMMETPUsS IIpa-
BUJIBHBIX IIPU3M, CAMMETPHSI PABUIIBHON TUPaAMUJBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBEHCTBO BEK-
TOpOB. J[eCTBHA C BEKTOpaMH: CIOXKCHHE M BBIMMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTO-
POB, YMHOKEHHUE BEKTOpa Ha yncio. CBOMCTBA CI0XKEHUs BEKTOpOB. CBONCTBA YMHO)KEHUSI BEK-
Topa Ha uncio. ITonsarne koMianapHele BEKTOpHI. [Ipu3HaK KOMIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasuienenunena. TeopeMa 0 pasioKEHUH BEKTOPA 110 TPEM HEKOMILJIaHAPHBIM BEK-
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TopaM. IIpsMoyronpHas cucremMa KoopAMHAT B mIpocTpaHcTBe. KoopanmHatel Bektopa. CBs3b
MEXy KOOpJMHATAaMH BEKTOpa U KOOPAMHATAMHU TOUYEK. YTOJI MeXAy BekTopamu. CKaiaspHoe
IIPOU3BE/IEHNE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[TonsiTust: MUIMHIpPUYECKAs MOBEPXHOCTb, KOHMUYECKas MOBEPXHOCTh, cepuueckas Io-
BEPXHOCTh, 00pa3yromue nmoBepxHocreid. Tena BpalieHus: TWIHHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe.
N300paxeHue Te BpalleHus Ha II0CKOCTH. Pa3BépTka mumHapa u Konyca. CuMMeTpus cepbl
U 11apa.

O0béM. OcHOBHEBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00bEME PSIMOYTOJIILHOTO Mapa-
nenenumnena u ciaeactsusa u3 He€. OOBEM NMPSAMON U HAKIIOHHOW MPU3MBI, HUIHH]PA, THPAMUIBI
u koHyca. O0BEM Iapa 1 IIapoBOTO CErMEHTA.

KomOunanuu Ten BpaleHus: ¥ MHOTOrpaHHuKoB. [Ipu3Ma, BnucaHHas B UWJIMHIP, OMU-
caHHas okouio ImHApa. Ilepeceuenne cdepsl u mapa ¢ mwiockocteio. Kacanue mapa u chepsl
IIOCKOCTHIO. [IOHATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO cepbl, chepbl, BIUCAHHONW B MHO-
TOTpaHHUK WX TEJIO BpAICHUSI.

[Inomane MOBEPXHOCTH HMIWHApA, KOHYca, Iuomans chepsl u e€ yacteil. [logodue B
npoctpancTBe. OTHONICHHE 00BEMOB, TUIONIAJICH MTOBEPXHOCTEH 1mon00HbIX (uryp. [Ipeobpaso-
BaHUe MoAo0us, roMoTeTHs. Pelienre 3a1a4 Ha TUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETpHYe-
CKHX METOJIOB.

[TocTpoeHue ceueHWid MHOTOTPAHHUKOB W TeNl BPAILCHHS: CEYEHHUS LUIUHApa (mapai-
JIENBHO Y MIEPICHAUKYIISIPHO OCH), CEUeHUs KOHyca (MapaiebHbIE OCHOBAHUIO W MTPOX OJISIINE
Yyepe3 BEpUINHY), CEUEHHUs 111apa, METOAbl MOCTPOCHUS CEYEHUM: METO/] CIEA0B, METOJI BHYTPEH-
HEro NpOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEN MII0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrops! B mpocTpancTBe. Onepanun HaJ BeKTOpamMu. BekTopHOEe yMHOKEHHE BEKTOPOB.
CaoiicTBa BEKTOPHOTO yMHOKeHHUs. [IpsaMoyronpHas cucreMa KoopAuHAT B mpocTpaHcTBe. Ko-
OpJMHATHI BekTopa. Paznoxenue BekTopa no 6asucy. KoopamHaTHO-BEKTOPHBIM METOJ MPHU pe-
HIEHUU T€OMETPUYECKUX 3a/a4.

JIBH2KeHHsI B IPOCTPAHCTBE

JBuxenust mpoctpancTBa. Otobpaxenus. JBmwxkenus u paBeHCTBO uryp. Obmue cBoii-
CTBa JBWKEHUW. BUJbI IBY>KEHUIA: TTapasuIeNIbHbIN IEPEHOC, [IEHTPaIbHAsI CHMMETPHS, 3€PKAIb-
Hasi CHAMMETpPHSI, IOBOPOT BOKPYT npsimoid. [IpeoOpazoBanus nmogobust. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBbI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPHUSI» (YTJIYBJEHHDBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU OOYJArOMIETOCs] KaK AKTUBHOTO M OTBET-
CTBEHHOT'O WJIEHAa POCCHUHCKOro OOIIeCcTBa, MPEICTABICHUE O MAaTeMAaTHYECKUX OCHOBaX (YHK-
[IUOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPAXKIAHCKOTO 00IIecTBa (BBHIOOPHI,
OTIPOCHI U JAPYTO€), YMEHHUE B3aMMOJICHCTBOBATh C COIIMAIIbHBIMA MHCTUTYTaMH B COOTBETCTBUH
¢ uX QYHKIIUSAMU ¥ Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON T'Pa)kJTaHCKON MIEHTUUYHOCTH, YBaXXEHUS K MPOLIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTHUSAX, cpepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHE JIYXOBHBIX IIEHHOCTEH POCCHIICKOro Hapojaa, cPOpMUPOBAHHOCTH HPABCTBEH-
HOTO CO3HAHHUS, STUYECKOTO MOBECHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKE-
HUW HAYKH U JIESITEIbHOCTBIO YUEHOI'0, OCO3HAHUE JTUYHOTO BKJIa/1a B OCTPOCHHUE YCTOMYUBOIO
Oynyuiero;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ICTETUKY MATEeMAaTHYECKUX 3aKOHOMEPHO-
cTeil, 00BEKTOB, 3a/1a4, PEUICHUN, pacCyKICHHUI, BOCIPUUMYNBOCTh K MAaTEMAaTHUECKUM acTeK-
TaM pa3IUnYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUS B HHTEPECax 3JI0pPOBOTO
u Oe3omacHoOro o0pas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (30pPOBOE IMH-
TaHue, COATAHCUPOBAHHBIN PEXUM 3aHITHI M OTABIXA, peryisipHas (u3ndeckas aKTHBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON €ATEIbHOCTHIO;

6) Tpy10BO€E BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U e€ MPUIIOKECHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOp OymyIIel nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC KU3HEH-
HbIE TIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO U camMooOpa3oBa-
HUIO Ha MPOTSHKEHUU BCEH KU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTHUECKUX
3a/1a4 MaTeMaTUYeCKON HaINpaBJIECHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
AKOHOMHMYECKHX MPOLECCOB HA COCTOSHUE NMPUPOJHONW M COLUUAIBHOW Cpelbl, OCO3HAHUE TJI0-
0abHOTO XapakTepa SKOJOTHYECKHX MPoOJIeM, OpUEHTAIMS HA MPUMEHEHHE MaTeMaTHYECKUX
3HAHWH JJI pelieHus 3a/1a49 B 00JIaCTH OKPYKAIOIIEH Cpe/Ibl, INTAHUPOBAHNE TTOCTYIKOB U OICH-
KM MX BO3MOYKHBIX MOCJEICTBUI Il OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BH-
THS HAYKH ¥ 0OIIECTBEHHOW MPAKTUKU, TOHUMAaHUE MaTEeMaTHYECKON HAyKH Kak cepbl YenoBe-
YECKOM JesATEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl PA3BUTHUSI IIUBUIIU3ALIMH, OBJIA]Ie-
HUE S3bIKOM MaTE€MaTUKH M MaTeMaTHYeCKOW KyJbTYypOM Kak CpPEIACTBOM IO3HAHUS MHUpa, ro-
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TOBHOCTBH OCYIIECTBJISITh IPOEKTHYIO U UCCIEAOBATENIbCKYIO JACSITEIbHOCTh MHIUBUIYAIbHO U B
rpymnme.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB, MO-
HSTUH, OTHOIICHUI MEXTy MOHATUAMH, POPMYITHUPOBATEH ONPEACICHUS TOHATUN, yCTAaHABINBATh
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

BOCIPUHUMATh, (hOPMYIUPOBATh M MPEOOPa3OBLIBATh CYXKICHHS: YTBEpAUTEIbHbIE U OT-
puLaTeIbHbIC, €MUHUYHBIC, YACTHBIC U OOIINE, YCIOBHbIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUYUs B (pakTax,
JIAHHBIX, HAOIOACHUSIX U YTBEPXKICHUSX, MMPEIaraTb KPUTEPUH 71 BBISIBIICHUS 3aKOHOMEPHO-
CTeW U MPOTUBOPEUHNIA;

JiefaTh BHIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JICIYKTUBHBIX U MHAYKTUBHBIX YMO-
3aKJIOYEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSTEILHO JTOKA3aTebCTBA MATEMAaTUUYECKUX YTBEPKACHUHN (TIpsIMbIe U
OT IPOTUBHOTO), BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000C-
HOBBIBAaTh COOCTBEHHBIE CY>K/ICHHS U BHIBOJIBI;

BBIOHpaTh CIOCOO pelieHus y4eOHOH 3a1adyu (CpaBHMBATh HECKOJIBKO BapUaHTOB pellie-
HUS, BBIOUPATh HAOO0Iee MOIXO AN C YYETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarebCcKkue AeiCTBHA:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TTO3HAHUS, ()OPMYITUPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIMBAaTh UCKOMOE H JaHHOE, Gop-
MHUPOBATh THIOTE3Y, apTYMEHTHUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MIPOBOJIUTh CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HUCCIEJOBAHUE IO YCTAaHOB-
JICHUI0 OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHUS, MPOIECcCa, BBISBICHUIO 3aBUCUMO-
CTell MeXay 00BbEKTaMU, SIBICHUSAMHU, TPOIIECCAMH;

CaMOCTOSITENIbHO (hOpMYIIUPOBATH 0OOOIICHHS M BBIBOJBI TIO pe3yjIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEAINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIIMTHI HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOMPOC M JJIS
peLIeHUs 3a1a4H;

BBIOMPATh MHGOPMAIMIO U3 UCTOUYHUKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATh, CHCTEMATH-
3UpPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpUPOBaTh HHGOPMAIINIO, TIPEJICTABIATh €€ B PAa3IMYHBIX (PopMax, WITHOCTPUPO-
BaTh TpadUvecKH;

OIICHUBATH HAIEKHOCTH HH(OPMAITUHU 110 CAMOCTOSITEIbHO C(POPMYIUPOBAHHBIM KPUTEPH-
M.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPHHUMATh U (DOPMYITUPOBATh CY)KJICHHS B COOTBETCTBUU C YCIOBUSIMH U LEISAMU 00-
IICHUs, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHUS] B YCTHBIX U INMHCHbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHU 110 XOMY PELICHUs 3a7a4d, KOMMEHTUPOBATH IIOJIYyYEHHBIN PE3yilb-
TarT;



B Xoze OOCYX/JEHHUS 33/7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMON TEMBbI, MPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YNIbTAThl PEHICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEI0BaHUA, IPOEKTa, Cca-
MOCTOSITETIBHO BBIOMpATh (POpPMAT BHICTYIUICHHS C YYETOM 3a7ad MPE3EeHTAUH U 0COOCHHOCTEH
ayJIUTOpPUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHUsS 3a/ladyd, BBIOMpPATh CIOCOO pemeHHus ¢ y4EToMm
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMH ITO3HABATEIHLHON PEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIHUTEIbHBIX IMPOLIECCOB, UX PE3YyJIbTAaTOB, BIAAETh CIIOCOOAMU CaMOINPOBEPKH, CaMo-
KOHTPOJISI ITPOLIECCa U pe3yJibTaTa peuIeHHUs] MaTeMaTUYeCKON 3a/1auH;

HpPEeBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELLICHUM 3a/1a4l, BHOCUTh KOP-
PEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAaHHBIX, HAlIEHHBIX OIINOOK, BbI-
SIBJICHHBIX TPYIHOCTEHH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHIKE-
HUS WIN HEJOCTHKEHMSI pe3yJIbTaToOB JAESTeIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLIEHKY IIPHOO-
PETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHONW pabOThHl Ipu
peleHnH y4eOHbIX 3aJad, IPUHUMATh LIeIb COBMECTHON NEsATEIbHOCTH, IUIAaHUPOBATh OpraHu-
3aI[UI0 COBMECTHOM pabOThI, pacrpeAesiaTh BUIbI padbOT, JOTOBAPUBATHCS, OOCYKIATh MPOIIECC U
pe3yiabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH CBOU JEHCTBHS C APY-
TUMH YJI€HaMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIA/a B OOIINN MPOJIYKT 1O KPUTEPUSIM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HAy4YUuTCS:

— cBOOOJIHO ONEPHUPOBATH OCHOBHBIMU MOHSTUSIMU CTEPEOMETPHUU MPH PEIICHUH 337a4d U Ipo-
BEJICHUHM MaTeMaTHYECKUX PacCyXJIeHUM;

— TNPUMEHATh aKCUOMBI CTEPEOMETPUHU M CIEACTBUS M3 HUX IPU PELICHUH I'€OMETPUUYECKUX
3az1ay;

— KJ1accu(UIUpOBaTh B3aMMHOE PACIONIOKEHUE MPSAMBIX B IPOCTPAHCTBE, MIIOCKOCTEN B MPO-
CTPaHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

— cBOOOJIHO OMNEpPUPOBATH MOHATHUSMHU, CBSI3aHHBIMHM C YIJIaMU B MPOCTPAHCTBE: MEXKIY IMps-
MBIMH B IIPOCTPAHCTBE, MEXK1Y MPSMOI U MJIOCKOCTHIO;

— cBOOOIHO OMEPUPOBATH MOHATHAMHM, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

— cBOOO/IHO pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHHMKOB (TpU3Ma, MUPaMUAA, MPSMO-
YrOJbHBIN MapayyieNenumne], Kyo);

— KJ1acCU(pULMPOBAaTh MHOTOTPaHHUKH, BEIOMPAsi OCHOBaHMSI JUIsl KIacCU(UKaIUHY;

— CBOOOJIHO OIEPUPOBATH IMOHSATUSAMH, CBS3aHHBIMH C CEYEHHEM MHOIOI'PAaHHUKOB IUIOCKO-
CTbIO;



BBINOJIHAT TapajuleJIbHOE, HEHTPAIbHOE M OPTOTOHAJIBHOE IMPOEKTUPOBaHHE (GUTYp Ha
IUIOCKOCTb, BBIIOJHATh N300paXkeHUs (PUTyp Ha MJIOCKOCTH;

CTPOUThH CEYEHUSI MHOIOIPAHHUKOB Pa3JIMUHBIMM METOJIaMH, BBIIIOJIHATH (BBIHOCHBIE) ILIOC-
KH€ YePTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GHUTYp: BH CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MHUpaMuja), reoMeTpuye-
CKHUX TeJl C IPUMEHEHUEM (HopMyT;

CBOOOJTHO OTMEPUPOBATH MOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU, COOTBETCTBYIOIIMMHU BEKTOpPAM M KOOpPAMHATaM B IIPO-
CTPaHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

peuars 3aa4y Ha J0Ka3aTelbCTBO MATEMATHYECKUX OTHOLICHUH M HaXO0XICHUE F€OMETPU-
YECKUX BEIUYUH, IIPUMEHSASA U3BECTHBIC METOMBI IIPU PELICHUHM MATEMAaTUYECKUX 3a1ad I10-
BBILIEHHOT'O Y BBICOKOI'O YPOBHS CJIOKHOCTH;

IPUMEHATH MPOCTEHUIINE IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CH-
CTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1aY;

U3BJICKaTh, MPEOOPA30BBIBATh W HHTEPIPETUPOBATH HH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

[IPUMEHSATD [TOJIyYCHHBIE 3HAHUA HA IPAKTUKE: CPAaBHUBATH U aHAIM3UPOBATH PEAJIbHBIC CH-
Tyallud, IPUMEHATH W3Yy4YEHHBIC IOHATUSA B IIPOLIECCE IIOMCKA PELICHUs MaTeMaTUYECKU
c(OopMyJIMPOBAHHOM MPOOJIEMBI, MOJEINPOBATh pealbHbIE CUTYaLlUU HA SI3bIKE T'€OMETPUU,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIH C UCIIOIb30BAHUEM IT'€OMETPUYECKUX IIOHATUN U TEOPEM,
anmnapara aiaredpsbl, perarb IpakKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0KJECHUEM reoMeTpuye-
CKHX BEIIMYUH;

UMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUM KaK COCTAaBHOW 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xoniy 11 kiacca o0ydaromuiicst HayquTCs:
CBOOOZHO OMEPUPOBATHh MOHATUSMH, CBSA3AHHBIMU C LHUJIMHAPUYECKON, KOHUYECKOU U cde-
pPUYECKON TOBEPXHOCTSAMU, OOBSICHITH CIIOCOOBI MTOTyUEHUS;
ONCpHUpOBAThH MMOHATUAMU, CBA3AHHBIMU C TCIIAMU BpalllCHUA: HUIIUMHAPOM, KOHYCOM, C(bepOI\/JI
U LIapoM;
pacro3HaBaTh Tefna BpaileHus (IIUHIp, KOHYC, cdepa u map) U 00BSICHATH CIOCOOBI Oy~
YCHUA TCJI BpalllCHUSA
KIIaCCU(UITMPOBATH B3aUMHOE PACTIOJIOXKEHUE chephl U MIOCKOCTH;
BBIUMCIISTh BEJTMYUHBI DJIEMEHTOB MHOTOTPAHHHKOB W T€J BpallleHus, 00bEMBI U TIIOMIAAN
IOBEPXHOCTEW MHOTOI'PAHHUKOB M TEJI BPAILUEHHUS, T€OMETPUUYECKUX TEJI ¢ NPUMEHEHUEM
dopmyu;
CBOOOIHO OTIEpUPOBATH MOHITHIMH, CBSI3aHHBIMU ¢ KOMOMHAIIMSIME TEJ BPAILIEHUS U MHOTO-
TPaHHUKOB: MHOTOTPAaHHUK, BIUCAaHHBIA B cepy U OMUCAHHBIA OKOJIO cdepsl, chepa, BIU-
CaHHasA B MHOT'OT'paHHHUK WJIA TCJIO BPAIICHU,
BBIUHCIISATH COOTHOIICHHS MEXTY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMU TTOIOOHBIX TET;
nu300paxarh U3ydaeMbie (UTYpHI, BHIMOIHATH (BRIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PHUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAICHUS;
U3BJIEKAaTh, MHTEPIPETUPOBATH M MPEeoOpa3oBbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTEkKaxX U PUCYHKAX;
CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH OIEpallMy HaJl BEKTOPAMU;
3a/1aBaTh MNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT;



— pelaTh T€OMETPUYECKUE 3a7a4d Ha BBIYMCIICHUE YITIOB MEXAY MPSIMBIMU U IIOCKOCTSMU,
BBIUMCJICHUE PACCTOSIHMM OT TOYKU [0 IIOCKOCTH, B ILIEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/a IPH PELICHUH;

— CcBOOOJIHO ONEpUPOBaTh IMOHATUSAMH, CBA3AHHBIMU C JIBUKCHMEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHI,

— BBINOJIHATH H300paXEHUsI MHOTOTPAHHUKOB M TeJl BPAIICHUS MPH MapauIeIbHOM MEpeHoce,
LEHTPaJIbHOW CUMMETPUH, 3€PKaJIbHOW CUMMETPUHU, IIPU ITOBOPOTE BOKPYT IPSIMOM, Ipeoo-
pa3oBaHus NOA00Us;

— CTPOUTH CEYEHHS MHOTOTPAaHHMKOB U TEJ BpAIllEHUS: CEUYEHHUs IWIMHApA (HapauielbHO U
NEPIEHIUKYIIIPHO OCH), CEYEHMsI KOHYyca (MapajyielbHble OCHOBAHHUIO U MPOXOSIINE Yepe3
BEpIIMHY), CEUEHHsI 11apa;

— HCIIOJIB30BaTh METO/ABI ITIOCTPOEHUSI CEYEHUN: METOJ CJIEI0B, METOJl BHYTPEHHEIO IPOECKTH-
pOBaHUsA, METOJ IEPEHOCA CEKYLIEH TUIOCKOCTH;

— JI0Ka3bIBaTb T€OMETPUUYECKUE YTBEPIKICHUS;

— IPUMEHATh reoMeTpudeckue (akThl JJIs PELICHUS] CTEPEOMETPUUECKUX 3a]ad, Mpearnoiara-
IOIMX HECKOJIBKO LIAaroB PELIEHUs, €CJIM YCJIOBHS IIPUMEHEHMS 3aJaHbl B SBHOW U HESIBHOU
bopme;

— pelaTh 3a/1a4¥ Ha JI0Ka3aTeIbCTBO MaTEMAaTHUYECKUX OTHOLICHUN U HAXOXKICHHE N€OMETPH-
YECKHUX BEJINYUH;

— INPUMEHATH NPOTrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU pe-
LICHUH CTEPEOMETPUUYECKUX 3a/1a4;

— IPUMEHATH IOJYyYEHHBIE 3HAHMS Ha INPAKTHKE: CPAaBHHMBATh, aHAJIU3UPOBAaTh U OLICHUBATh
peanbHbIe CUTYalluH, IPUMEHATh U3YYECHHbIC ITOHATHUSA, TEOPEMBI, CBOMCTBA B MPOLECCE IO-
UCKa peIIeHUs MaTeMaTHYeCKd CPOpPMYIMPOBAHHOW MPOOIEMbI, MOJAEIMPOBATH PealbHbIE
CUTyallUl Ha S3bIKE N€OMETPHM, HMCCIEA0BaTh IOCTPOEHHBIE MOJEIN C HMCIOJb30BAaHUEM
reOMEeTPUYECKUX TOHATHM M TeopeM, ammapara aiareOpsl, pemarbh NpakTUYeCKHe 3a/laud,
CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEJIINYNH;

— HMeTb NpEeJICTaBIeHHUS 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUM KaK COCTaBHOM 4YacTH
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne KosmyecTBo DJ1IeKTPOHHbIE

n/ HaumeHoBaHue pa3jiesioB U TeM yacoBs (undposbie)

n NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE

pecypchl

1 BBenenue B ctepeoMeTpuio 23 /https://educont.ru

5 BzauMmHOe pacroyioxkeHue npsiMbIX B 6 https://educont.ru
MIPOCTPAHCTBE /

3 I[TapaiensHOCTh MPAMBIX M IUIOCKO- 8 https://educont.ru
CTel B IPOCTPAHCTBE /

4 [lepneHuKyISIpHOCTh  OPSMBIX U o5 https://educont.ru
IIJIOCKOCTEH B MIPOCTPAHCTBE /

5) VYTiibl ¥ paccTosHUS 16 /https://educont.ru

6 MororpaHHuKy 7 /https://educont.ru

7 BexTops!l B ipocTpaHcTBE 12 /https://educont.ru

3 IToBTOpenue, 0GOOIIEHHE U CHUCTE- 5 https://educont.ru
MaTu3alys 3HaHu’ /

OBIIEE KOJIMYECTBO YACOB IIO 102

IMPOTPAMME

11 KJIACC

N KosnvectBo  Jpexrponnbie

11/_11 HaumeHoBanue pasnenoB u Tem 4acoB (undposbie)
NMPOrpamMMblI Bcero o0pa3oBaTesbHbIe

pecypchl

1 AHanuTHYeCKast TeOMETPHS 15 https://educont.ru/

5 [ToBTOpeHwue, 0§o6meHHe U cHucTemMa- 15 https://educont.ru/
TU3aIMs 3HAHUH

3 OO6BEM MHOTOTpaHHUKA 17 https://educont.ru/

4 Tena Bpamenus 24 https://educont.ru/

5 [Inoman mMOBEpPXHOCTH U  OOBEMBI 9 https://educont.ru/
KPYTJIBIX T

6 JIBuKeHus 5 https://educont.ru/

7 [ToBTOpeHwue, 0§o6meHHe U cucrema- 17 https://educont.ru/
TU3aIMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB TIIO 102

[NPOT'PAMME
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