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PABOYAS ITPOI'PAMMA yueOHoro npeamera «I'eomerpusi.

Yriay0seHHbI YPOBEHb)
INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YECHHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HAlpaBJIEHHOCTU M IPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeNNbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHun
FEOMETPUUYECKUX 3a/lad, YMEHHE BbIABUIATh M OIPOBEpPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIb3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pa3BUTHE WHIMBUAYAJIHHBIX CIIOCOOHOCTEW OOY4YaIOUIMXCS MPH HM3YYCHUH TE€OMETPHH, KaK
COCTaBJIAIOLIEH NpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIIEHIHOTO MPO(hecCHOHAIBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€éOMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacliMpeHre NpPeACTaBICHUS O TeOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYpHl H
(dbopMHUpOBaHNE OCO3HAHUS B3aMMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBATH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaloIlero Mupa, 3HaHUE MOHATUITHOrO amnmapata 1o paszaeny «CrepeoMeTpus» y4yeOHOro
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BIIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyl U YMEHHME MX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTAHAPTHBIE CIOCOOBI PEILICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlleHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopmupoBaHue NOHUMaHUs BO3MOXXHOCTH aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeopHuil, GOopMUpOBaHHME MOHUMAHMS POJIM AKCUOMATHKU MpPH MNPOBEACHUU
pacCyXIeHUI;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0KAa3aTEeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jady W 3aJad C [PaKTHUYECKUM cojepxkaHueM, (OpMUPOBaHUE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM JI€AYKTUBHBIX PACCYXICHU;



pa3BUTHE M COBEPILICHCTBOBAHME WHTEIIEKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
0o0yJaromuxcs, MO3HABATEIbHOW AaKTHBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIILUIEHUS], UHTEPECA K U3YYEHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHONH TI'PAMOTHOCTH, PEJIEBAaHTHOM TE€OMETPUU: YMEHHS
pacro3HaBaTh MPOSIBICHUS TE€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeAbHBIX JKU3HEHHBIX CUTYAIMSX W MPH U3YUYECHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS pEAIbHBIX CHUTYyalUil, MCCIEA0BaHUs
MIOCTPOEHHBIX MOJENEH, UHTEPIIPETALIUU TIOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZIEpKATETIbHBIMU JIMHUSIMU yuyeOHoro kypca «l'eomerpus» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHAMUI,
pelieBaHTHBIMHM T'€OMETPUU Ha yriayOn€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacopenensercs HE TOJbKO I10 COAEPXKATENbHBIM JIMHUSAM, HO W IO TrojaM OOy4eHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3ylbTaTaM  OCBOCHUS
OenepanibHO paboueil MPorpaMMebl, pacrpeneiaEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpOCaM OOydaronmecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T'€OMETPUUECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCTIEIOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCs, pacliupssi U yriyosssi e€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIWBUYaTbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3yYyeHUE TEOMETPUM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeamera «MaTeMaTukay;

HNOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO MU3YYeHHs MAaTeMaTHKH ¢ Yy4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOIIMM U HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Hegento), B 11 kiacce — 102 yvaca (3 yaca B Hellemro).
COILEPKAHUE OBYYEHUSA

10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCMOMATHYE€CKOM TMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX.

B3anmHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpeceKarolrecs, napauienbHble U
cKkpeuuBaromuecs npsmele. [Ipuznaku ckpemuBarommxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajuieNbHbIE MPsIMbIE B MPOCTPAHCTBE, MAPALUIEIBbHOCTh TPEX
NpSIMBIX, TMAPAUICTLHOCTh TPSIMOM M IIOCKOCTH. [lapayienbHoe ¥ IIEHTPAIBbHOE
MpoeKTUpoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N3o0paxenue Guryp B mapauienbHON MPOEKIUU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YOIl
MEXAy NpSMBIMU B MpOCTpaHcTBe. llapainenbHOCTh MIOCKOCTEN: mapallieibHble MIOCKOCTH,



CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha TIIOCKOCTH:
TETpadp, NapajuIeIenuIe ], IOCTPOSHUE CEUEHUI.

[lepieHAUKYIApHOCTh TPSAMOM U IUIOCKOCTU: MEPIEHIUKYJISPHBIE IpsSMbIE B
MIPOCTPAHCTBE, NpPsIMbIE MApaUICIbHbIE W MEPHEHAUKYISIPHbIE K IIJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
I10CKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHAuKyasp U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTD.
[lepneHaUKyISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX IulockocTer. Teopema
0 TPEX NEPHEHIUKYJIIAPaXx.

VYIuibl B IPOCTPAHCTBE: YIOJl MEXAY PSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IUHEHHBIN
Yroia JBYIpaHHOTO yrija. TpéXrpaHHbi W MHOrorpaHHbie yribl. CBOMCTBa IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHuKHu

Bunel MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M TOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cBoWcrBa. KpaTwaillinme moyTH Ha IOBEPXHOCTH
MHOTOTrpaHHuKa. Teopema Oinepa. [IpocrtpanctBeHHas teopema Iludaropa. IMupammma: n-
yrojibHasi NUpaMuIa, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON mNupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIbHAs NpHU3Ma U IpaBUIbHAs
NUpaMuJia, MpaBUIIbHAS TPEYTOJIbHAS MUPAMUJIA U MIPABWIbHBIN TeTpasap, KyO. IlpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, TOAEKAdAP U HKOCAIP.

Brrunciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaronanu, yribl. [lnomans 60KoBoi
MOBEPXHOCTU U IOJIHOM IOBEPXHOCTU MPSMOM MNpPHU3MBbI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOHM MOBEPXHOCTH NpsAMON mnpu3Mbl. [lnomane OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
IPaBWJIbHOIN NMUpaMUIbl, TEOPEMA O IJIOLAAN YCEUEHHON MUpaMUIbI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPaBUIbHBIX MHOTI'OIPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUlesienuneaa, CUMMETPUs
MPaBUJIBHBIX IPU3M, CHMMETPHUS MPABUJILHON MUPaMUbI.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHsiTHSI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANPABICHHbIE W MPOTHUBOIOJIOXHO HAINpPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpPAMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa cnoxkeHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsATHe KoMIutaHapHble BeKTOphI. [Ipu3HaKk KoMIIaHapHOCTH
Tp€X BekTOpoB. lIpaBuno mnapamnenenunena. Teopema O pa3IoKEHHMH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM ~ BekTOopaM. lIpsmoyronpHas cucTeMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunarsl Bektopa. CBs3p MEXAy KOOpAMHATAMU BEKTOPA M KOOPAMHATAMHM TOYEK. YTOJI
Mex 1y BekTopamu. CKansipHOe MPOU3BEICHIE BEKTOPOB.

11 KUIIACC

Tena Bpamenus

ITousTH: MUINHAPUYCCKAsA TMOBCPXHOCTb, KOHHYECKAsA ITOBCPXHOCTH, cq)epnqecxaﬂ
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tena BpalieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacnosnoxeHue cdepsl U IIOCKOCTH, KacaTellbHas TIOCKOCTh K



chepe. M300paskeHne Ten BpalieHus Ha II0CKOoCTH. Pa3BépTka munmHapa u KoHyca. CuMmMeTpust
cdepsl U mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuienenunena u ciuenctsus u3 He€. OObEM MpsIMOW W HAKJIOHHON MPU3MBI, MIJIMHIPA,
nupaMuibl 1 KoHyca. OO0bEM 11apa v mapoBOro CErMEeHTa.

KomOunanmu Tten BpameHuss ¥ MHOTOrpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHIP,
onucaHHas okojo wwimHApa. Ilepecedenne cdepsl U mapa ¢ mwiockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAIlCHHUS.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logodue B
npoctpanctBe. OtTHomeHHe O00BEMOB, IUIOMAAECH MOBEPXHOCTEH TMOJOOHBIX  (uryp.
[IpeoOpazoBanue mnonobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHW MHOTOTPAHHMKOB M TEJI BpAIICHUS: CEUYEHHUS IWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEUYCHHS KOHyca (MmapajuiesibHble OCHOBAHUIO U
MPOXOJAIINE Yepe3 BEPIIMHY), CEYCHMsI 1Iapa, METOJbl MMOCTPOCHUS CEYCHHI: METOJ] CJIEJOB,
METO]I BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepanuu HaJ BEKTOpaMu. BekTopHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHs. [IpsiMoyronbpHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBHKEeHHS B MPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBukeHus u paseHCTBO ¢uryp. OOmue
CBOICTBa JBIKEHUU. BHIbBI ABM)KEHUN: MapalsieNbHBIA MEPEeHOC, IEHTpalbHAas CHUMMETPHS,
3epKajibHasi CUMMETpHsI, IOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u cdepa
Ditnepa

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPUS» (YTAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBLIETO
OBPA30OBAHNSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh  TPAXKIAHCKOW TO3UIIMK  OOydYaromIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O HJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHUE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIEAyp TpakJaHCKOTo oOIIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJEWCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBHUH C UX (PYHKITUSIMHU U HA3HAUYCHUEM;

2) naTpuoTHYeCKOE BOCIMTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNMCKON TPaKIAHCKON MICHTHYHOCTH, YBXKEHUS K MPOIIJIOMY U
HACTOAILLIEMY POCCUMCKONM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCHUUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:



OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUpPOBAHHOCTH
HPaBCTBEHHOTI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYHMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OSCTETUKY  MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTUYECKUM aCleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocuTaHHE:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATHUECKUE 3HAHUS B MHTEPECAX 3JI0POBOTO
u Oe3omacHOro o0pasza XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylsapHas (u3nuecKkas akKTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTH TPYI0JI0OUs, UHTEPEC K pa3IUuHbIM cepam
npoecCHOHANBHOM AESTeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MAaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TNOHUMAHUE BIUAHHUS COLMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HIPUPOJHOM M COLMaNbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JJIsI OKPYXKAIOLIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YEJIOBEUECKOM NESITENIbHOCTH, ITANoOB €€ Pa3BUTHS W 3HAYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTHYECKON KyJIbTYpOU KaK CpPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue AeMcTBUA:

BBISIBJIAATE U xapaKTepmoBaTL CymeCTBeHHI)Ie HpI/ISHaKI/I MATEMATUYCCKUX 06’I)GKTOB,
MNOHATUM, OTHOIICHUH MEXIy TMOHATHUSAMH, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN MpH3HAK KIAacCU(PUKAIUKA, OCHOBAHUSA [UIsI 00O0OIIeHUS U
CpPaBHEHUSI, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (OpPMYIHpPOBaTh U MPEoOPa30BBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpI/IHaTeJ'H)HI)Ie, C€AUHHUYHBIC, YaCTHbBIC 1 O6HII/I€, yCJ'IOBHI)Ie;



BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuus B (akrax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAnaratb KPUTEPUH I BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JECIAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb APIyMEHTAIMIO, IPUBOAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3adauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMN € YYETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENLCKUIM HHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOIINE NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(GbopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OOBEeKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (hOpMYyITUPOBATh 000OIICHNS U BHIBOJBI IO PE3ybTaTaM MPOBEIEHHOTO
HaAOII0IEHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIIECCA, a TAKXKE BbIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHbIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBaTh HMHGOOPMAIMIO Pa3IUYHBIX BUAOB U (HopM
MPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh  MHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpapuyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBUM C YCIOBUSMHU W IIENSAMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX
TCKCTax, JdaBaTb IIOSICHCHUSA IIO XOJIy pemeHI/m 3aga4u, KOMMGHTI/IpOBaTI) HOHy‘IGHHBIfI
pe3yIIbTarT;

B XOJIe OOCYXICHHsI 3a/1aBaTh BOIPOCHI MO CYHIECTBY 0OCYXIaeMOi TeMbl, MPOOIEeMBbl,
peliaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEIICHHs, COTOCTaBISITh CBOU
CY)K}IeHI/IH C CY)KJIGHI/ISIMI/I )IpyrI/IX yqaCTHHKOB auajora, O6Hap}’)KI/IBaTB pa3m/1q1/1e U CXOICTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;



IPEACTABIATh PE3yIbTAaThl PEHICHUsS 33/a4d, HKCIEPUMEHTA, HCCIEIOBAHMSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmar BBICTYIJICHMS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBIJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHU ¢ y4€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOO0aMU CaMOMNPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yiibTaTa pelleHus: MaTeMaTHueCcKOH 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH PEIICHUU 337aud, BHOCHUTH
KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAHJACHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHSIM, OOBICHATH HPUYUHBI
JOCTHDKCHHUSI WJIM HEAOCTHIKEHHUS pe3yJIbTaTOB JCSATEIbHOCTH, HAXOAWTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITE€IbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYaIbHOW pabOTHI MpU
peuieHun y4eOHBIX 3ajad, MPUHUMATH II€JIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisiTh BUIBI pabOT, OTOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 06001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNHoBBIX (hopMax paboThl (0OCyXkIeHHs, OOMEH MHEHUMN, «MO3TOBbBIE
MTYPMbI» U WHBIC), BHITIOJHITH CBOIO 4YacTh pPabOTHI U KOOPJAMHHMPOBATH CBOM JIEUCTBHUS C
JPYrUMU YICHAaMH KOMAaH[bI, OILIEHMBATh KauyeCTBO CBOEro BKJIaJa B OOMMIUMA MPOAYKT IO
KpUTepusiM, CHOpMyTUPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HAQyquTCs:

e CcBOOOJIHO ONEPUPOBATH OCHOBHBIMH IOHATHIMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHSATh AaKCHOMBI CTEPEOMETPUH W CJIENCTBUS W3 HHUX TPH PEUICHUH
TeOMETPUYECKUX 3a]1ad;

e Kiaccu(UIUpPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO OTNEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOHN U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpM3Ma, MHpaMUa,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UIUpPOBATh MHOTOTPAHHHKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(PUKAIIHH;



CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBITNOJIHATH NapajuiebHOe, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTHPOBaHUE (pUryp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHus (puryp Ha ImiocKoCTH;

CTPOUTH CEUYEHHS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJHATEH (BHIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMUia),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBATh MOHATHAMU: CHMMETPHUs B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpPaMU;

pemarh 3a7ayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHUWM M HaxOXKICHHE
FEOMETPUUECKUX  BEJIMYUH, IPUMEHSS H3BECTHBIE METOABbl IpPU  pELICHUHU
MaTEeMaTUYECKHX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSTH [IPOCTENIINE IPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI MIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PUCYHKaX;

INPUMEHATh IOJIyYCHHbIE 3HAHMS Ha NPaKTUKE: CpPaBHUBaTh M aHAJIU3UPOBATH
peayibHblE CUTYyalluM, IPUMEHATbh W3YUYEHHbIE MOHATUS B IPOLECCE MOMCKA pEIICHUS
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha $3bIKE TI'EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
reOMETPUYECKUX TMOHATHH M TeopeM, ammapara aiareOpsl, pemarbh NpaKTHYeCKue
3a/1a4yM, CBSI3aHHbIE C HAXOKJICHUEM I€OMETPUUECKHUX BEIHUNH;

UMETh TpeJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca o0ydaromuiicss HAayquTCs:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C IIHJIHH)IpH‘ICCKOﬁ, KOHUYECKOHN H
ceprueckoil MIOBEPXHOCTSAMHU, OOBSICHITH CIIOCOOBI OJTyUEHUS;

ONeprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaAMH BpalICHUA: HUIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (HUIMHIpP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BpalLlEHUs;

KJIaccU(pUIUPOBATh B3aUMHOE PACIOIOKEHHUE CPEPBI U MIIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
IUIOLIAIM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIECHUS, TEOMETPUUECKUX TEN C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OMEpPUPOBATh MOHATUAMH, CBSI3aHHBIMH C KOMOMHALUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBINA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,



BBIUUCIISTH COOTHOIICHHS MEXAY TUIOMIAISIMUA MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Te,

n300paxarb H3ydaeMble (DUTYpHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX 00BEMHBIX (GUTYp: BHUIl CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIlICHHUS,

U3BJIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATD nH(pOpMaLIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYID Ha YepTekax u
PUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3aJ1aBaTh IIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUYUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IICJIOM, Ha
MPUMECHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA P PEIICHUH;

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMUA C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB W TENl BpAIICHUS MPH MapajuieTIbHOM
MEePEeHOCEe, EHTPAIBHON CUMMETPHUH, 3ePKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CCYCHUS MHOTOIPDAaHHUKOB W T BpPANICHUS: CEYCHHS IHIIMHIpA
(mapaienbHo U MEePHIeHIUKYISIPHO OCH), CEYeHUS KOHYca (MapauiebHble OCHOBAHHUIO
U TIPOXOJISIINE Yepe3 BEPIIUHY), CCUCHHUS 1Iapa;

UCIIONIb30BAaTh METObl TMOCTPOEHUSI CEUEHUI: METOJ CJIE0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuuyeckue (akThl [UIsl PEIIeHUs CTePEeOMETPUYECKHX 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO MIaroB PEIIeHUs, €CIIM YCIOBUS IPUMEHEHHUS 3a/IaHbl B
SIBHOW M HESIBHOU (opMme;

pemiath 3aJa4d Ha JIOKa3aTeIhCTBO MAaTEMAaTHYECKHX OTHONICHWA W HaXOXXICHHE
T€OMETPHYCCKHUX BEIIMUHNH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAITMOHHBIC CHCTEMBI TIPH
PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHUS Ha TIPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATH PeabHBIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEeIIeHUS MaTeMaTH4ecKu CQOpMYIUPOBAHHOW MPOOIEMBI,
MOJIETTMPOBATh pealbHbIE CHUTYaIlMH HA S3BIKE TEOMETPHUH, UCCIIE0BATh MOCTPOCHHbBIE
MOJICTTM C UCIOJb30BAHUEM TC€OMETPHUYSCKUX TOHATHA M TEOpEM, armapara ajareopsl,
pelIaTh NPaKTHYSCKHUE 33]Ja9H, CBA3aHHBIC ¢ HAXOXKICHHEM T€OMETPHUISCKUX BEITHYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX J3Talax pa3BUTHI T€OMETPUH KaK COCTaBHOMN
yacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBencHue B cTepeoMeTpuio 23 1 resh.edu.ru
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 resh.edu.ru
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8 resh.edu.ru
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb MPSIMBIX U 25 resh.edu.ru
IJIOCKOCTEHN B POCTPAHCTBE
VYTl U pacCTOSIHUS 16 resh.edu.ru
MHororpaHHUKH 7 resh.edu.ru
BekTops! B mpocTpaHCTBE 12 resh.edu.ru
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3/ie/ioB U TEM uugpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MpOrpamMmblI Bcero oOpa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
1 AHaTUTHYECKAs TCOMETPHUS 15 1 resh.edu.ru
) [ToBTOpEHME, 0606HICHI:I€ " 15 1 resh.edu.ru
CHCTEMaTH3alnsl 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 resh.edu.ru
4 Tena BpameHus 24 resh.edu.ru
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 resh.edu.ru
KPYIJIBIX TEJ
6 JIBYOKEeHUS 5 1 resh.edu.ru
7 [ToBTOpEeHue, 06061IeHNE 1 17 5
CHCTEMAaTH3aInsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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