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NOSICHUTEJBHAS 3AITMCKA

TeoMeTpusi SBNAETCS OJHMM U3 0a30BBIX KypcoB Ha ypOBHC CPENHETO
061ero 06pa3oBans, TaK Kak 00eciiedrBaeT BO3MOKHOCTD U3yTCHIA JTUCITUTUIAH
eCTECTBEHHO-HAy4dHON HANpaBIeHHOCTH ¥ IPEJMETOB TyMaHWTAPHOTO UKJIA.
[TockonbKy  JIOTHYECKOE  MBIIIICHHUE, GopmupyemMoe  pU  M3YUCHHUH
06y4aoMUMHUCS TIOHATUAHBIX OCHOB I€OMETPUH, NPH JIOKA3aTeNIbCTBE TEOPEM U
IIOCTPOEHMH LIENOYKU JIOTHIECKUX YTBEpKICHUI HPHU PEIICHAN IeOMETPHICCKIX
3aa4, YMEHMe BBIIBUTATh ¥  ONPOBEPraTh IUIOTE3BI HETIOCPENCTBEHHO
MCTIONB3YIOTCS TP PEIICHHH 33124 eCTeCTBEHHO-HAYHYHOro LUKIa, B YaCTHOCTH
¢bu3ryecKkux 3aaad.

I{enb OCBOEHUS [IPOrPaMMBbI y4eOHOro Kypca «CeomeTpus» Ha yriyOJIEHHOM
ypOBHE — pPa3BUTHE HMHIUBUIYaIbHBIX CIIOCOOHOCTEH 00ydJaromuxcsi Mpu
M3yYeHUH TEOMETPUH, KaK COCTABISIONIeH npeaMeTHON o6nactu «MaremaTuka 1
uHpOpMaThKay ~ depe3  obecredeHue BO3MOJKHOCTH  IpUOOpeTeHHsT U
ACIIONB30BAHMSI OoNee T[IYyOOKHX TeOMETpUYeCKMX 3HAHUH U JIEeHCTBUN,
crieluUIHBIX T€OMETPHH, U HEOOXOMUMBIX I YCIIeIIHOrO TIpOheCCHOHATBHOTO
0Gpa3oBaHysl, CBSI3aHHOTO C MCIOIE30BaHUEM MaTEMATHKY.

[IpHOpUTETHBIME 33Jla4aMy Kypca TEOMETpHH Ha yriyOnéHHOM YpPOBHE,
PACIIMPSIOIIMMY U yCUITMBAIOIIMMH KYypPC 6a30BOr0 ypOBHS, SIBJISFOTCA:

pacuIpeHue MPeCTaBIeH!sT 0 TeOMETPUN KaK 1acTH 'MHPOBOH KyJIBTYpbI U
dhopMHEpOBaHKE OCO3HAHMS B3aUMOCBSA3U TEOMETPHH € OKPYKAIOIIIM MUPOM;

dbopMHpOBaHKe TPENCTABIEHHS O IPOCTPAHCTBEHHBIX ¢urypax Kak o
BaKHENIIMX MATEMATUYeCKUX MOJENsIX, MO3BOJIIOUIMX ONMCHIBATH M H3y4atTh
pasHbIe SBICHUS OKPYXXAIOIIero MUpa, 3HaHNUe MTOHSTUIHOTIO alapara o pasaeiy
«CrepeoMeTprs» ydeOHOIo Kypca reOMeTpUH; .

dopMHpOBaHME ~ YMEHMs  BIAJeTh ~ OCHOBHBIMH  IOHATHIMH 0
TPOCTPAHCTBEHHBIX (QHIypaXx M HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMeHHE MX NPUMEHSTh, YMEHMs JOKasbBaTh TCOPEMBL H HAXOAUTh
HecTaHapTHBIE CIIOCOOB! PELICHNUS 3a/1a4; _

(hopMHUpOBaHKE YMEHHUs PacIO3HABATh HA YEPTEXaX, MOICIAX U B PCAbHOM
MHUpe MHOTOIDaHHMKH K Tella BpalleHHs, KOHCTPyHPOBATh ICOMETPUHUCCKUC
MOJIENN;

dbopMHpOBaHUE MOHMMAHUA BO3MOXXHOCTH aKCHMOMATHYIECKOro IOCTPOCHHA
MaTeMaTUUeCKUX Teopui, (OpMHpOBaHME IMOHUMAHUS POJM aKCHOMATUKK IpH
TIPOBEICHIN PACCyXKICHUI;

dbopMHpOBaHUE YMEHHs BJIaJeTh METOAAMH JI0Ka3aTeIBCTB M AJITOPUTMOB
pellleHHs, YMEHUs HX INPUMEHATh, MPOBOJHUTH JIOKA3aTeIbHBIC PACCYXMACHUL B
XOJie PelIeH s CTEPEOMETPUYECKHX 3a/a4 U 3a/1a4 ¢ IPAKTHICCKUM CONIEPIKAHICM,
(opMupoBaHHE  IPEJACTABICHUA O HEOOXOAUMOCTH  JIOKA3aTeNbCTB  IIPH




06OCHOBAHUHM MaTeMaTUUYEeCKUX YTBEPXKACHUN 1 PO aKCHOMATHKH B TIPOBEICHUN
NeyKTUBHBIX PacCyXIECHUI;

pa3sBUTHE U COBEPILICHCTBOBAHUC MHTCJUICKTYAJIbHBIX U TBOPYCCKUX
criocoGHOCTel 00YYaroIIUXCsl, TO3HABATENbHOM aKTUBHOCTH, MCCIIEIOBATE/ILCKIX
YMeHH, KPUTUYHOCTH MBILLIEHHUS, HHTepeca K U3y1UeHNIO FeOMETPUH,

GopMupoBanue (QyHKIMOHATBHOM T'PaMOTHOCTH, pEJIeBaHTHON T'€OMETPHUH:
YMEHUsSI PacIlO3HABaTh IIPOSBICHHUS TI'€OMETPUICCKUX NOHATUH, OOBEKTOB H
3aKOHOMEPHOCTeH B PeallbHbIX )KM3HEHHBIX CHUTYalMAX W MpPH U3y4ICHHH Jpyrux
y4eOHBIX ~ IPEIMETOB, TMPOSIBICHHA 3aBHCHMOCTeH M * 3aKOHOMEPHOCTEH,
MOJICTIUPOBAHMsI PEAbHBIX CHUTYallMi, HCCIISJOBAHKs IOCTPOCHHBIX MOJIeTIeN,
MHTEPIPETAINHU TT0Ty4YeHHBIX Pe3yJIbTaTOB.

OCHOBHBIMU COJIEpXKaTeIbHBIME JIMHUSAMY ydeOHOro Kypca «l'eoMerpus» B
1011 xmaccax sBisirores: «lIpssmMple ¥ IUIOCKOCTH B IPOCTPAHCTBED,
«Muororpanaukn», «Tema  BpameHus», «BeKTOpbI ¥ KOODIMHATHl B
IPOCTPAHCTBEY, «{BYXKEHHS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo ®I'OC COO. .tpeboBaHME «yMETh ONCPHPOBATH
OHSTHSIMI», PEeBAHTHBIMKM TeOMETPUM Ha YIIyOJIEHHOM ypOBHE o0OydeHHs B
1011 xaccax, OTHOCHTCS KO BCEM COJIEpYKAaTeIbHBIM JTHHUsM Y4eOHOro Kypea, a
GopMHpOBaHME JIOTHYECKMX YMEHHH  pacnpeiensercs He TOJBKO IO
colep)KaTebHBIM JIMHUSM, HO H 110 Tofam o0y4enus. Coaepixanue o0Opa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yNbTaTaM OCBOCHUS denepanpHOl pabouei
[IPOrpaMMBbl, Paclpe/eNEHHBIM IO TojiaM 00y4eHHMs, CTPYKTYyPHPOBaHO TaKMM
06pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIMITHAIBHBIM BOIIPOCaM O0y4YarOLIHeCs
o0pamanuch HEOAHOKPAaTHO. OTO  IMO3BOJSET — OPraHW3oBaTh  OBIA/ICHHUE
FeOMETPUYECKMMU [TOHATUSAMU U HABBIKAMH IIOCNIEZIOBATENIbHO ¥ IIOCTYIATENILHO, €
COOJTFOIeHAEM TTPUHIIAITA IPEEMCTBEHHOCTH, & HOBBIC 3HaHW BKIIIOYATH B o011yr0
CHCTEMy TEOMETPUYECKUX MPEeJCTaBIeHHA 00y4arouXCsl, paciupsst 1 yrTyoIiss
eé, oOpasys IPOYHble MHOXXECTBEHHBIC CBA3H.

[lepexof K M3yYeHUIO TeOMETPHH Ha YIiIyONIEHHOM yPOBHE M03BOJISCT:

cosmars  ycioBus s gud@epeHiparum  00y4eHHMs,  TIOCTPOCHHS
MHAMBHULYANBHBIX  OOpa30BaTeNbHEIX IIPOrpamM, O00eCIednTh yriyOnéHHOoe
M3ydeHIe TeOMETPHH KaK COCTaBISIOMeH y1e6HOro npeamerta «MaTemMaTuKay,

MOATOTOBUTh OOYYAIOIIUXCS K IPOJO/DKEHWIO H3Y4eHHs MaTeMaTHKd C
yuéToM BbIOOpa Oynmyuieil mpodeccuu, obecrieurBas IPEEMCTBCHHOCTE MEXY
06LMM ¥ TIpo(heCCUOHANBHBIM 00pa30BaHUEM.

Ha wusyuenme ydeGHOro Kypca «['eoMeTpHs» Ha YIIyOIEHHOM YypOBHE
otsomures 204 yaca: B 10 xiracce — 102 gaca (3 yaca B Henemo), B 11 xmacce — 102
yaca (3 yaca B HEJIENIO).




COJIEP’KAHUE OBYYEHUSA
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IIpsiMbie U NJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIe moHsTHS  cTepeomerpuu. Toduka, mpsAMas, IJIOCKOCTD,
npoctpancTBo. IloHATHE 00 aKCHOMATHYECKOM IMOCTPOCHHMH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX.

B3auMHOe DACIONOKEHHE MPSIMBIX B ~TPOCTPAHCTBE: TNEPECCKAIOIINCCs,
nmapajuleNibHble M CKpElIMBAOMUecs MpPSMBbIC. [Tpu3HaKU CKPEIMBAIOMINXCS
npsmbIX. [lapanneabHOCTh IPSMBIX U TUIOCKOCTEH B ITPOCTPAHCTBE: MapajlIeIbHbIC
psIMbIe B IIPOCTPAHCTBE, NapalIeIbHOCTD TPEX MPAMBIX, TTAPAJIICIEHOCTE psIMOM
W IUIOCKOCTH. IlapayuienbHoe M ILEHTPAIBHOE IPOCKTUPOBAHKE, U300paKeHne
¢uryp. OCHOBHBIE CBOMCTBa IapajlIENbHOTO MPOCKTHPOBAHUAL. N3o0paxenne
dHTyp B MapaulelbHOM MPOEKUMA. YITIBI ¢ COHANpPaBICHHBIMA CTOPOHAMH, yroil
MeXy OpsAMbIME B IpocTpaHcTse. IlapanienbHOCTh IJIOCKOCTEl: IapajiielibHbIe
IIJIOCKOCTH, CBOMCTBA napaijieabHbIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHble ~ (QUIYypbl Ha IIIOCKOCTH:  TETPASIP, napaiieNenuIen,
TIOCTPOCHUE CEUEHHH.

[lepreH UKy ISPHOCTD IPAMON ¥ IUIOCKOCTH: TNEPICHIUKYIAPHBIE HPAMBIC B
IPOCTPAHCTBE, IpSAMBIE TNapajlielbHBle M MEPHCHAUKYIAPHBIC K IIJIOCKOCTH,
IpU3HAK TIEPIEHAUKYISPHOCTA TpPSMONH M INIOCKOCTH, TeopeMa o IPSIMOMA
TIepIIeHIUKYIAPHON TIJIOCKOCTH. OpTOTOHAIBHOE IIPOEKTUPOBAHHKE.
TleprenuKyIsip U HAKJIOHHbIE: PACCTOSHUE OT TOHUKH [0 INIOCKOCTH, paccTosiHKe
OT [psAMOM 1O  IUIOCKOCTH,  NPOEKIHI burypbl Ha  IUIOCKOCTb.
[leprneHUKyJISPHOCTh  ILIOCKOCTEH: NPU3HAK — MEPICHIMKYIAPHOCTH  JBYX
wtockoctei. Teopema o TPEX MEePIeHANKYIIAPaXx.

Vbl B MPOCTPAHCTBE: Yrojl MeXIy MPsIMOW M IIOCKOCTHIO, JIBYTpaHHBIN
yroJi, TMHEHHBIA yroj IBYIpaHHOrO yrija. TpéxrpaHHbIl 1 MHOTOTPaHHBIE YITIBL.
CBoiicTBa IUIOCKHX YIVIOB MHororpanHoro yrima. CBOHCTBa IUIOCKAX 1
JBYIPaHHBIX YIVIOB TPEXTPaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB VI
TpEXTPaHHOIO yIJIa. '

MHororpaHHUKH

Busl MHOTOTPaHHHKOB, Pa3BEPTKa MHOTOTpaHHMKa. IIpu3ma: n-yroibHas
npu3Ma, IpsiMas ¥ HaKJIOHHAs IPU3MBI, OOKOBasl ¥ ITOJHAS MTOBEPXHOCTh MPU3MBI.
[Mapanenenumen, TNpAMOYrOJNbHBIM — Mapajyiefenunes 1 - €ro CBOWCTBA.
Kparyaiiiiye IIyTd Ha TOBEPXHOCTH MHOrOrpaHHMKA. Teopema Oiepa.
IIpocTpancTBenHass Teopema Ilmdaropa. Impamuna: n-yronpHas HPaMUAa,
mpaBUNbHAS M ycedSHHas mupamuibl. CBOKCTBA pébep u OOKOBBIX TI'paHeH
NpaBWIBHOM MupaMuzsl. [IpaBuiibHble MHOTOTPAaHHMKH: NMpPaBHIbHAS IpUSMa H




NpaBUIbHAS [MpaMuja, [PaBUIbHAS TPEYrojbHasd nupamMua W TPaBUIbHBIA
Tetpasap, Ky6. IlpencraBienne O TpaBUIbHBIX MHOTOTpaHHUKaX: OKTadp,

JOJIeKadIp U UKOCadAP.

BLIUMC/ICHHE 3JNeMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AMaroHaid, —yIJIblL
[lromans GOKOBOW MOBEPXHOCTH M TOJHOM IOBEPXHOCTH IpsSIMON  TIPU3MBI,
[UIomagh OCHOBaHWil, TeopeMa O OOKOBOH IIOBEPXHOCTH OpsSMOM  IIPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U IIOBEPXHOCTH NpPaBUJIBHOW THUPaMHUIEI,
TeopeMa O ILUIOMAAN yCeUEHHON TMPaMApL.

CuMMeTpusi B TPOCTPaHCTBE. ~OINEMEHTBl ~ CHMMETPHUH IIpaBUIBHBIX
MHOTOrpaHHMKOB. CHMMETpUst B NPaBUIBHOM MHOTOIpPaHHUKE: CHMMETPUS
napasuIeNienuiea, CAMMETPUsS TPABUIBHBEIX IIPU3M, CUMMeTpHsl TIPABUIBHON
TAPaMUIBL.

BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[TOHSATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOH BEKTOD, ANMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEapHBIE, COHAIPABJICHHBIC M IIPOTHBOIIOIOXHO
HaINpaBJIeHHbIe BEKTOPBI. PaBeHCTBO BEKTOPOB. JlelicTBUS C BEKTOpaMU: CTIOKCHUEC
M BBIUMTAHWE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXEHHME BEKTOpA Ha
amcno. CBoHcTBa coKeHHs BekTopoB. CBOMCTBA YMHOKEHHS BEKTOPA Ha HHUCIIO.
T[ToHsTHE KOMIUIaHApHbIe BeKTOphl. [Ipu3HAK KOMINIAHAPHOCTH TpEX BEKTOPOB.
[Ipapuio mapauienenunena. Teopema O PaslIoKCHIH BEeKTOpa MO TPEM
HeKOMIUIaHapHBIM ~ BekTopaM.  IIpsmoyrosnbHas — CHCTEMA KOOpAWHAT B
npocTpaHcTBe. KOOpIHHATBl BEKTOPA. CBsi3b° MEXJy KOOpAMHATAMH BEKTOpa U
KOOPJMHATAMH TOYEK. YTOJN MEXIy BEKTOPaMH. CkajsipHOEe IIPOU3BEJICHUE
BEKTOPOB. ’
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Tesia BpamieHust

[MoHSTHA: LWIMHAPHYECKas IOBEPXHOCTb, KOHUYECKas TIOBEPXHOCTD,
ceprueckas IOBEPXHOCTh, 00Opasyiomme noBepxHocTel. Tenma BpalCHHS:
UIMHAP, KOHYC, yCedY8HHBII KOHyc, cdepa, IIap. B3aumHOe pacIojoXeHHe
chepbl M IUIOCKOCTH, KacarejbHas IIOCKOCTH K chepe. M3obpaxeHue Tel
BpallleHHs] Ha IUIOCKOCTH. Pa3sBéprka NWIMHApA M KOHYyCa. CummMmeTpust chepbl U
mapa. .

O6néM. OcHOBHBIE cBolictBa 00BEMOB Tell. Teopema 06 o00béMe
PSIMOYTOJIBHOIO  TIapajUlelienuiesia U CICACTBUA U3 Hed8. OOBEM MNpAMOM U
HAKJIOHHOM MPU3MBbI, IUIMHIPA, MIPaMHUJIbl U KOHYCA. OO0BéM Iapa U LIApOBOTO
CerMeHTa.

KoMOHHAIIMA TeJl BpalleHWs W MHororpaHHukos. Ilpusma, BruCaHHAs B
IMIMHAP, ONMCAaHHas OKojo IwiuHApa. llepecedeHue cheppl W mmapa C
ockocThio. Kacanue mapa u cdepsl IIOCKOCTBIO. 1IoHATHE MHOTOrpaHHMKA,




OMMCAHHOrO OKONO chepsl, chepsl, BIMCAHHOW B MHOTOTPAHHMK HIH TEJIO
BpallleHHs.

[Tnomans MOBEPXHOCTH LUIMHIPA, KOHYCA, IIOLIaAb cdeppl U €€ dacTel.
[lono6ue B mpoctpancTse. OTHOmEHHE OOBEMOB, mIoIagell IOBEPXHOCTEN
nono6usx uryp. IIpeobpasoBanue momodwus, roMmoTeTHs. Pemenue 3anad Ha
IUTOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUIECKUX METOMIOB.

TlocTpoeHHe cevueHrnil MHOTOTPAHHUKOB U TeJl BPAIlIeHHsT: CeUCHHS IINHAPA
(mapajsie bHO MW MEPICHAUKYIAPHO ocu), cedeHuss KOHyca (mapajesbHbIe
OCHOBAHMIO U TIPOXOJAIINE Yepe3 BEPIIMHY), CeUeHHs 1apa, METOABI HOCTPOCHNUS
CeveHMiA: METOJ CJIEIO0B, METOJ BHYTPEHHEIO NPOEKTHPOBaHMsA, METOA MEPEHOCA
CeKyIleH MIIOCKOCTH.

BeKTopbl H KOOPAHHATHI B IIPOCTPAHCTBE

Bektopsl B mpocTpaHcTBe. Omnepanuu  Haj  BEKTOpaMH. BexTopHoe
yMHO)XeHHE BekTopoB. CBOMCTBa BEKTOPHOrO  yMHOMEHHUL. [IpsimoyrosbHas
crcTeMa KOOPAUHAT B IPocTpaHcTBe. KoopAMHATEI BEKTOPA. Pazno)xeHre BeKTopa
mo 6asucy. KOOpAMHATHO-BEKTOPHBIH METOL MNPH PEILICHHH IeOMETPUICCKHX
3ajad.

JIBMoKeHHUsl B IPOCTPAHCTBE

JIBrKeHus TpoctpaHcTBa. OTOOpaXeHHUS. JBoKeHHsl U PaBEHCTBO (QHUIYD.
O6mue CcBOWCTBA JBIKEHWH. BHIBI JBHKCHUH: napaule]bHbIM  MepeHoc,
LeHTpalbHAs CHMMETpPHs, 3€pKallbHas CHMMETpHs, MOBOPOT BOKPYT PSIMOM.
IIpeo6pazoBanus nogobus. IIpsimas u cepa Dunepa.




IIJJAHUPYEMBIE PE3VJIbTATHI OCBOEHHUSI YYEBHOI'O KYPCA
«TEOMETPHUS» (YFJIYBJIEHHBIﬁ YPOBEHb) HA YPOBHE

CPEJHEI'O OBIIEI'O OBPA30OBAHUAA
JUYHOCTHBIE PE3YJIbTATDI

1) rpazkaaHcKoe BOCIIUTaHUE: .

chopMUPOBAHHOCTD IpaXKIaHCKOW TTO3ULIUH 00y4YaroIerocs Kak akTABHOTO U
OTBETCTBEHHOrO  WEHA  POCCHMCKOTO  00IIecTBa,  NPECTABICHHC 0
MATEMATHYECKUX OCHOBaX (YyHKIIMOHHUPOBAHUS PANIUYHBIX CTPYKTYP, SIBIICHUH,
npolleyp TPaKIaHCKOro 00IiecTBa (BBIOOPHI, OMPOCHL H Apyroe), yMeHHE
B3aMMOJIEHiCTBOBaTh C COIMAJIbHBIMU WHCTUTyTaMH B COOTBETCTBUM C UX
(QYHKIIMSIMHU ¥ Ha3HAUCHHUEM,;

2) NaTPUOTHYECKOE BOCTIUTAHHE:

copMHUPOBAHHOCTb pocCHICKOl TPaKIaHCKOH MIEHTUIHOCTH, yBaXEHHS K
IPOIINIOMY ¥ HACTOSIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHME K
TOCTYDKEHUSM POCCHUMCKUAX MaTEeMaTUKOB U poccuiickon MaTeMaTHYECKON IIKOJIBI,
FCHOJb30BAaHHe JTUX [JOCTIKEHHH B JPYrHX HayKax, TEXHOJIOTMIX, chepax
HSKOHOMUKH,

3) 1yXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

0CO3HAHME AYXOBHBIX LIEHHOCTEH POCCHHCKOIrO HApona, c(popMHUPOBaHHOCTH
HPABCTBEHHOTO CO3HAHUS, STHIECKOro TOBEACHUA, CBSI3aHHOI'0 C IPaKTUYECKUM
MpUMEHEHHeM JIOCTH)KCHHH HAayKd U NesSTeNbHOCTIO | YIEHOr0, OCO3HAHHUC
JIMYHOTO BKJIA/a B IOCTPOEHHE YCTOMUMBOro OyXyero;

4) 3cTeTHYECKOE BOCIIUTAHUE:!

SCTETHIECKOS OTHOMIEHWE K MHUpY, BKJIIOYAs OICTETHKY MaTeMaTHHECKHX
3aKOHOMepHOCTel, 00bEKTOB, 3a/1ad, peleHunii, paccy X AeHHH, BOCIPUIMINBOCTE
K MaTeMaTHUeCKIM aclieKTaM pa3jMYHbIX BUIOB HCKYCCTBA, |

5) puszuyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTh ~ YMEHUS ~[PUMCHATDH MaTeMaTHdeckue 3HaHus B
MHTepecax 3I0pOBOro ¥ 6e301acHOro 06pa3a KU3HH, OTBETCTBEHHOE OTHOLICHHUE K
CBOEMY 3/I0POBBIO (3[10pOBOE IHMTAHKE, cOANAHCUPOBAHHBIH . PEXKHMM 3aHATHH 1
OT/IBIXa, PEryJIsipHas puanuecKas AKTUBHOCTB), (PM3HUECKOE COBEPIICHCTBOBAHME
IIpY 3aHATHIX CIIOPTUBHO-03/I0POBUTENIBHON NEATEIBHOCTBIO;

6) Tpya0BO€ BOCIIHNTAHHE: '

FOTOBHOCTh K TPYyAY, OCO3HaHHE IECHHOCTH TpYIOMIO0Hs, HHTEpeC K
pasnuuHBIM  cdepam npod)eCCHOHAIPHOR ~ JIEATeNBHOCTH, — CBA3AHHBIM - €
MATeMaTHKOW M €& TMPIIOKEHUAMH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccud M pean30BBIBATH COOCTBEHHBIE JKW3HEHHBIC IUIAHBI,
[OTOBHOCTH ¥  CIIOCOOHOCTH K  MareMaTH4eCKOMY o0Opa3oBaHMIO U




CaMOO6pa3OBaHPIIO Ha MPOTSKCHUU BCEH JXKWU3HH, T'OTOBHOCTH K AKTUBHOMY
y4acTHIO B peiI€HuH IPaKTUICCKUX 3agaq MaTeMaTHIECKON HaIlpaBJICHHOCTH,

7) 3K0JI0rHYecKoe BOCNIUTAHHE:

c)OPMUPOBAHHOCTh ~ IKOJIOTMYECKOH  KYJBTYPBI, TOHUMAHUE  BIUSHHUSA
COLMATBHO-?)KOHOMUYECKHX IIPOIECCOB HA COCTOSHHUEC IIPUPOJHOM ¥ CONMAIBHOH
cpefibl, OCO3HAHUE II00AIBHOTO XapaKTepa 9KOJOrHiCCKIX po0JieM, OpreHTaINA
Ha NpUMEHeHWe MaTeMaTHYeCKUX 3HAHWM JUIA peIICHHs 3ajad B obnactu
OKpYXKAIOIIEH Cpe/ibl, IUIAHAPOBAaHWE TOCTYIIKOB H OLEHKHM HX BO3MOJKHBIX
TOCJIEZICTBUM ISl OKPYIKAIOLIEl CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHHSL:

c()OpPMHUPOBAHHOCTS MHPOBO33PEHMsI, COOTBETCTBYIOIIErO COBPEMCHHOMY
YPOBHIO  Pa3BUTHs  HAyKu H OOIIIECTBEHHOM  MpaKTUKH, T[OHMMaHHE
MaTeMaTHUeCKOM HayKM Kak c(epbl JeloBeYecKOH JeATEeNIbHOCTH, STalloB eé
pa3BUTHS W 3HAYAMOCTH JUIA Da3sBUTHA [MBUIM3ALUH, OBJIALCHAC SI3BIKOM
MaTeMaTHKA ¥ MaTeMaTW4ecKod KyJNbTypo# Kak CpeJCTBOM IIO3HaHUA MHpa,
FOTOBHOCTH OCYIIECTBJIATh IIPOCKTHYIO U HCCIIeIOBATENLCKYIO  JIeITeIbHOCTD
UHIMBHIyaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIbTATBI

Mo3uaBaTe/bHbIE YHUBEPCAIbHbIE yueOHble AeiicTBUs

Ba3zoBble Jlornyeckne J1eMcTBUs:

BBLIABJIAT M XapaKTEPH30BaTh CYINECTBEHHBIC MPH3HAKA MaTeMAaTHYCCKHUX
O0OBEKTOB, MOHATHM, OTHOLIEHMH MEXIy  IOHATHAMH, bopmynupoBaTh
onpejiesieHHs IOHATHH, YCTaHABIUBATH CYILIECTBEHHbI MPU3HAK KIaCCHQHUKaIuy,
OCHOBAHUS JIJIs1 0OOOIIEHHUS ¥ CPaBHEHUs, KpUTSPUU NIPOBOAMMOro aHaIi3a,

BOCIpHHUAMATh,  (QOPMYyIHpPOBaTE M npeoOpa3oBBIBaTh  CYXIACHMUI:
yTBEepAUTENbHBIC U OTPUIIATENBHBIC, CAUHUYHBIE, YaCTHBIC 1 o01ue, yCIOBHbIE,

BBISIBIISITH MaTeMaTHUECKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEIU
B (aKTax, NAHHBIX, HAONIOJEHUIX W YTBEPXKICHHAX, NPE/UIaraTh Kputepun AJA
BLISBJIEHIS 3aKOHOMEPHOCTEN U IIPOTUBOPEYHI;

JeaTh BBIBOABI C WCIOJIH30BAHUEM 3aKOHOB JIOTMKH, IEIYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIIOUEHHH, yMO3aKIFOUCHNH] 110 aHAIOT 1N,

TIPOBOJIUTH CAMOCTOSITEIEHO JJOKa3aTebCTBA MaTEMAaTHIECKUX yTBEPKACHUMN
(IpsIMBIe U OT MPOTUBHOTO), BHICTPANBATh apTyMEHTAIUIO, IPUBOUTE IPUMEPDL 1
KOHTPIPUMEpPDI, 000CHOBBIBATH COOCTBCHHBIE CYXK/ICHUS 1 BBIBOJBL,

BHIOMpaTh CTOco0 pelleHus y4eOHOHW 3anadd (CPaBHMBATH HECKOJIBKO
BAapUAHTOB  pELIEHHs, BHIOMpaTh  Hamboiee NOAXOAAIIMK ¢ y4E€TOM
CaMOCTOSITEIIHHO BBIIENIEHHBIX KPUTEPUEB).

ba3oBble Hcc/ieA0BaTeIbCKUE TeHCTBHA:




MCTIONB30BaTh BOMPOCH KaK HCCIEIOBATENbCKHME WMHCTPYMEHT IO3HAHUA,
GopMyIUpOBaTh  BOIPOCHL, (uKcHpyfolMe  [POTHBOpEHHE, npobiemy,

yCTaHAB/IMBaTh MCKOMOE U JIaHHOE, hopMHpOBaTh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HUIIMI0, MHEHUE;

POBOJUTH CaMOCTOSITEIHEHO CIUTAaHMPOBAHHBI SKCIIEPUMEHT, UCCIICJ0BAHNC
[10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEMATUIECKOTO 00BeKTa, ABICHUS, IIpoliecca,
BLISIBJICHIIO 3aBUCHMOCTEH MeX 1y 00beKTaMu, sIBICHUAMH, MPOLECCaMu,

CAMOCTOSITENBHO (OPMYIUpOBaTh 0000IIeHNA U BBIBOABI IO pe3ynbTaTam
npoBeEHHOr0  HabmofieHns, — MCCIIeNoBaHuA, OlLICHMBATh  JTOCTOBEPHOCTH
TTOJTyUEeHHBIX Pe3yJIbTaTOB, BEIBO/IOB U 00001IIeHNH;

IPOrHO3MPOBAaTh BO3MOXHOE Pa3BUTUC ‘mpomecca, a TakXie BBIIBATATH
[IPETIONOKEHNS O €r0 Pa3BUTUM B HOBBIX yCIOBIIIX.

PaGoTa ¢ nundopmManuei:

BBISABJIATH Ae(QUIMTE MHPOPMAUH, NaHHBIX, HeoOXOAMMBIX /Il OTBETa Ha
BOIIPOC H JUIs pEeLIeHNs 38191, :

BHIGHPATh MHPOPMAIMIO M3 HCTOYHUKOB PAsTMIHAIX THIIOB, aHAJIM3UPOBATh,
CHCTEMAaTU3MpOBaTh M HHTEPIPETUPOBATH HH(QOPMALMIO Pa3IMYHBIX BUIOB H
(opM IIpeACTaBICHNUS,

CTPYKTYpHpPOBaTh MH(pOPMALMIO, MPEACTABIATE eé B pasnM4HBIX (opmax,
WITIOCTPUPOBATh rpauiecKu;

OIICHUBATh HaaEXKHOCTD uHbOopMauu 1o CaMOCTOSITEIBHO
chOpMyJIPOBAHHBIM KPHTEPUAM. '

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE yueGHbIe JeiCTBUS

Oo0uenue:

BOCIPUHUMATH U GQOPMyYJIUPOBATE CYK/ACHHS B COOTBETCTBHHU C yCIIOBUSIMH U
[esMi OOIIEHHMs, SICHO, TOYHO, IPaMOTHO BBIPaXaTh CBOIO TOUKY 3pEeHHs B
YCTHEIX M TMCHMEHHBIX TEKCTaX, NaBaTh IOACHCHM [I0 XOJy peIIeHHs 3a/1adH,
KOMMEHTUPOBATh MOTyYEHHbIN pe3yJIbTaT,

B XO/ie 0OCYXJIeHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CyKIaeMOH TEMBI,
npoGIeMBl, pellaeMo} 3anadud, BBICKA3bIBATE HICH, HalleJIeHHblE Ha IIOMCK
pelIeHrs, CONOCTAaBIATh CBOM CYXIACHUA C CyXKICHUAMH IPYTUX YIaCTHUKOB
nuanora, oOHapyXWUBaTh pa3jiniie M CXOJICTBO Ho3UIMiA, B KOppeKTHOH dopme
(hOpMyITMPOBATh PA3HOTTIACHSI, CBOU BO3PAXCHIS;

[IPE/ICTABNIATH Pe3y bTaThl PEIIeHNUs 3a/lauH, SKCICPUMEHTa, pcclieloBaHusl,
poOeKTa, CaMOCTOSTENIEHO BBIOMpAaTH (opMar BBICTYILUIEHHSI C y4E€TOM 3a]ad
TIpe3eHTalliH 1 OCOOEHHOCTEeH ayIUTOPUH.

PeryisiTHBHbIE YHHBEPCAIbHbIE yUeOHbIe AelcTBUA
CamoopraHusanus:




COCTABIISTH TUIAH, ANTOPATM PEIeHIs 3a/lauH, BEIOMPATh croco0 pereHus ¢
y4ETOM HUMEIOIIMXCST PeCypCoB 1 CcOOGCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATbh
1l KOPPEKTHPOBATH BAPUAHTEI PElIeHNH ¢ YIETOM HOBOY rH(OPMALIHH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

BlajeTh  HABbIKAMU  TIO3HABATCIbHOM — pedueKkchd — Kak — OCO3HAHHA
coBepIIaeMbIX AeHCTBHI M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaToB, BJIAJICTh
cr0co6aMy  CaMOIPOBEPKH, CaMOKOHTPOJIL Ipolecca M pesyiprata pelIeHus
MaTeMaTUYeCKOM 3a1auH,

[peBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb TIPU peleHny 3a1a4u,
BHOCHTB KOPPEKTUBBI B JEATENHHOCTh HAa OCHOBE HOBBIX 00CTOSTENHCTB, JaHHBIX,
Ha{JIEHHBIX OLIXOOK, BBIABICHHBIX TPYIHOCTEH;

OIleHMBATh COOTBETCTBUE Pe3yJIbTaTa LelIH 1 yCIOBUAM, OOBSACHATH TIPUIMHBI
NOCTHIKEHMS MUTH HEIOCTIKCHHS PE3YyJIbTaToB JEATEIPHOCTH, HAXOMUTH o1IuOKY,
JaBaTh OLEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAS NeSITeJIbHOCTD:

OHIMATh ¥ HCIIONB30BaTh IPEUMYyIeCTBa KOMAHIHOH H VHIVBHTy aJIbHOM
paGOTHl Mpy peIIeHMH Y4eOHBIX 3ajad, MHpUHUMATH [eJib  COBMECTHOM
JEeSTENFHOCTH, TUIaHUPOBATh OPraHU3alHUIo COBMECTHOM paboTBl, pacnpeseniarh
BUIbl PabOT, [OroBapMBaThCs, OOCYXKIATh. TIPOLECC 1 pesysbTaT paboThl,
06061aTh MHEHHS HECKOIIBKUX JIFOJIEN;

y4acTBOBAaTh B IPYMIOBBIX (opMax pabothl (06CyKueHHs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBl» UM HHBIE), BBINOJHATH CBOIO  HacTh paboTel U
KOOPIMHMPOBATb CBOM JIEHCTBUS C JIPYyrMMH HiICHAMH KOMaH/bl, OLCHWBATh
Ka4ecTBO CBOEro BKJIAja B OOLIME MPOMYKT MO KPUTCPUIM, copMyTUPOBAHHBIM
y4aCTHUKAMH B3aMMOJCHCTBHUSL.

MPEAMETHBIE PE3YJIbTATbBI

K xoniy 10 kiacca 00y4aromuics HaqufCX:

e CBOGOJHO ONEPUPOBATH OCHOBHBIMH IOHSTHSAMH CTCPEOMETPHHM  IpH
pelleHny 3329 ¥ IIPOBEACHAN MaTEMaTHICCKIX pacc'y'xc)leHuﬁ;

¢ [PUMEHSATH aKCHOMBI CTEPEOMETPUM M CIIE/ICTBHA M3 HHUX IIPH pelLeHnn
reOMeTPUYECKUX 3a/]1a4;

o KiIaccuUIMPOBATh B3aWMHOE PACIOJIOXKCHHE MPAMBIX B IIPOCTPaHCTBE,
IJIOCKOCTEN B ITPOCTPAHCTBE, IPSIMBIX U [JIOCKOCTEN B IIPOCTPAHCTBE,;

e CBOGOJHO OIEPHPOBATH NOHATUAMHM, CBI3aHHBIMM C yIJamp B
IPOCTPAHCTBE: MEXJAY NPSMBIMH B MPOCTPAHCTBE, MEXIY OpsIMOA M
IJIOCKOCTBIO;

e CBOGOIHO OIEPHPOBATH MOHITHIMH, CBSI3aHHBIMA C MHOTOTPaHHHKaMH,




e CBOGOXHO pACIIO3HABAaTh OCHOBHBIC BHIIbI MHOrOIPaHHHUKOB (mpu3Ma,
MIpaMK/Ia, IPAMOYTOJIBHBIN NapallieNenyrmes, Ky0);

¢ KIACCH(UIMPOBATH  MHOTOTPAHHHUKH, BbIOMpas ~ OCHOBaHWS  JJIA
KJ1acCU(UKALIVHY,

o CBOOOJHO OMEPUPOBATH  IOHATHAMM, CBA3AHHBIME  C  CCICHHCM
MHOI'OTPaHHUKOB INIOCKOCTBIO;

e BBITIOJIHATH napasuiebHoOe, LIEHTPAJIBHOE {  OpTOrOHAbHOE
IPOEKTUpOBaHue (QUryp Ha IUIOCKOCTh, BBIMOIHATH n300paxenus Quryp
Ha TUIOCKOCTH, B

e CTPOHUTH CEYEHHS MHOTOTPAHHUKOB Pa3IMIHBIMH METOMAMH, BBITIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUIYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BEUMCISATH IUIOMAAM  IOBEPXHOCTEH  MHOTOIPAaHHHUKOB (mpusma,
MUpaMHU/Ia), TEOMETPUUECKHX TeJl C IPUMCHECHHEM bopmy;

e CBOGOHO ONEPHPOBATH MOHATHAMU: CUMMETPUs B MPOCTPAHCTEE, LCHTP,
0OCb W IIOCKOCTh CHMMETPUM, LEHTp, OCh U IIJIOCKOCTH CHUMMETPHH
urypsr;

e CBOOOJHO ONEPUPOBATH MOHSITUAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATE AEHCTBUS HaJl BEKTOPaMU,

o pemarh 3aJadyd Ha J0Ka3aTelbCTBO MATeMATHIECKHUX OTHOIIEHUN H
HAXOXJEHNE TeOMETPUUYECKHX BEIMYMH, NPUMEHAS M3BECTHBIC METOZBI
[IpU pellleHrH MaTeMaTHIEeCKHX 3a/1a4. MOBBIIICHHOT0 U BHICOKOTO YpOBHS
CJIO)KHOCTH;

e [pHWMEHATh IpOCTeifluve NpOrpaMMHBIE CPEACTBa M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI NP PELICHUHU CTEPEOMETPIICCKIX 3a/at,

e M3BJIEKAaTh, IPe0OPa3OBBIBATH U HHTEPIPETHPOBATH uHbOpMaALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUIECKHX ¢urypax, TNpe[CTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TpHMMEHSTH IMONyYEHHBIC 3HAHUA Ha IpaKTHKe: CpaBHUBATh U
AHAIIM3UPOBATh pPEANbHBIC CHTYyallMd, PUMEHATh W3YYICHHBIC IIOHATHS B
mpoliecce MOUCKA  PElIeHWs  MaTeMaTHIeCKH chopMyITUPOBaHHOM
poGIeMBI, MOJEIMPOBAaTh PEalbHbIe CHTYallMM Ha S3bIKe T€OMETpUN,
JiCCIIeIOBAaTh TOCTPOEHHbIE MOJIENM C HCIONB30BAaHUEM I'€OMETPUHEECKUX
IIOHSTHI W TeopeM, alrapara anreOpbl, pemaTh MPaKTAIeCKUe 3aiadH,
CBs3aHHBIE C HAXOXKIEHUEM IeOMETPUIECKIX BEJIMIHH;

e WMeThb IpEICTaBJIeHHs] 00 OCHOBHBIX- OTAlax Pa3BUTHS IEOMETPHUM Kak
COCTaBHOM 4acTH (yH/AMEHTa Pa3BUTUS TEXHOIOT UM,

K xonny 11 kjacca o0y4aromniics HayIUTCs:




cBOGOIHO OINEpHpOBaTh MOHATHUSAMH, CBSI3AHHBIMH C [WIHHPUYECKOH,
KOHMUECKOH ¥ c(eprdeckoil IOBEPXHOCTAMH, OOBACHATH CIIOCOOBI
TIOJTy4EHUS;

OIIepHpPOBATH TIOHATUSMH, CBS3AHHBIMA C TETAMH BPAILICHMA: IIUIMHAPOM,
KOHYCOM, chepoii 1 Iapom;

pacro3HaBaTh Tela Bpamienus (UWIMHAD, KOHYC, chepa u mwap) u
0OBICHATH CIIOCOOBI TIOTyUEHHs Tell BpAIlleHHS,

KiaccuGUIUPOBATH B3ANMHOE PACIIOJIOKEHHE Cephl U IIOCKOCTH;
BEIYMCISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPaHHMKOB M TeJl BpalleHM,
0GBEMBI M ILIOMIAAM TOBEPXHOCTE MHOTOIDAaHHUKOB M TeJ BpalllCHHUA,
reOMEeTPHYECKUX Tell ¢ IPUMeHEHreM (pOpMYIL;

cBOGOIHO OTEPUPOBaTh MOHATUAMHE, CBS3aHHBIMA C KOMOMHALMAME Tel
BpallleHUss U MHOTOTPaHHMKOB: MHOTOTPAaHHUK, BIMCaHHBI B chepy H
OMUCAHHBIA OKOJIO chephl, cdepa, BIMCaHHAs B MHOIOTPAHHHUK HJIM TEJIO
BpAIICHNUS;

BEIUHCIISTE COOTHOLICHHS MEKy [UIOIIAIMU NIOBEPXHOCTEH 1 00bEMaMHU
MOIOOHEBIX TeJT,

1300paXkaTh M3ydaeMble (QUTYpHI, BBHIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEKH M3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIyp: BHA CBEPXY, cOOKy,
CHH3Y, CTPOUTDH CEUEHHs TeJl BPAIeHHUS; ;

U3BIEKATh, WHTEPIPETHPOBATh M IPeoOpa3oBBIBATE HH(OPMALMIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (QHUrypax, MpeACTaBICHHYIO Ha
yepTekax ¥ pUCyHKaX;

cBOGO/HO OTIEPUPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATE OIEPALlH HaJl BEKTOPaMU; a

3a7aBaTh IUIOCKOCTH yPABHEHHUEM B [IEKAPTOBOU CHCTEME KOOPIUHAT;
pelaTh reOMETPUYECKUE 3a/1aui Ha BBIYHCICHHE YIIIOB MEX/Y NPIMBIMA
M TJIOCKOCTSIMH, BBIUHMCJIEHHE PacCTOSHUM OT TOYKHM [0 TLJIOCKOCTH, B
[1eJIOM, Ha TIPUMEHEHNEe BEKTOPHO-KOOPAMHATHOTO METO/IA IPU PCIICHUM;
cBOGOIHO OIEPUpOBaTh IIOHATHSAMH, CBS3aHHBIMU C JBIDKCHHEM B
IPOCTPAHCTBE, 3HATH CBOIMCTBA JIBYKEHUH; |

BBIMOJIHATh M300paKeHHMs MHOTOTPAaHHMKOB M Tejl BpalleHUs IPH
napaIeNbHOM — I[IepeHOCe, IEHTPAIbHOH  CHMMETPHH, 3epKaJbHON
CHMMETDHH, P IOBOPOTE BOKPYT IIPAMOH, IPpeodpa3oBaHus rogoous;
CTPOMTH CeYeHUs MHOTOTPAHHMKOB ¥ TeJl BPALIEHMS: CEUCHUS LIIMHAPA
(IapallIe/IbHO ¥ TIePIEH/KYISPHO OCH), CeYeHHs. KOHyca (TapalliesbHEe
OCHOBAHHUIO U IIPOXOJISIIIE Yepe3 BEPIIMHY ), CCUCHNs LIapa;
MCIIONIb30BAaTh METOIBl IIOCTPOEHHS CEYEHWH: MEeTOJ CIIEN0B, METOA
BHYTPEHHErO IPOSKTHPOBAHMS, METO]| IIEPeHOCa CeKyIIei MIOCKOCTH;




JTOKa3bIBaTh Fr€OMETPUICCKHUE YTBEPIKACHUAA,
IIPUMEHSATD TFreOMETPUICCKHUC (baKTBI JJIsL peHICHUA CTEPCOMETPUICCKUX

3a/1a4, Mpearnoiararomux HECKOIbKO [I1aroB pEIICHMA, €CIU YCJIOBHA
PUMEeHEHHs 3a/IaHbI B IBHOM U HESABHOU popMe;

peliaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MAaTeMaTHYECKHX OTHOILICHUH U
HAXO0XKJIEHNE FeOMETPUYECKHUX BEJTMYMH;

IIPUMEHATH IPOTrPaMMHbIE CPEJCTBa U JJICKTPOHHO-KOMMYHHUKAOHHBIC
CHUCTEMEI IIPY PELICHUU CTEPEOMETPHUCSCKUX 3a1a1;

NPUMEHATh  [OJMydeHHble  3HaHMA  Ha  NPaKTUKe:  CPaBHUBATE,
aHAJIM3UPOBATh ¥ OLEHUBATH PEAbHbIE CUTYAIUH, MPUMEHATH U3y ICHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B  Mpolecce TIOHCKa  PelICHHUA
MaTeMaTHdecKd  CpOpPMYJIMPOBAaHHOM  HpOOJIEMbI,  MOJCIHMPOBATH
peaNbHble CHTYallld Ha S3bIKE [€OMETPUH, HCCIICNO0BATH NMOCTPOCHHBIC
MOJENH C WCIONB30BAHMEM TI'EOMETPUUECKUX MOHATHA U  TEOPEM,
ammapara anreOpbl, pellaTh MPaKTHYSCKUEe 3a/ud, CBS3aHHBIE C
HAXO0XJIEHHEeM reOMEeTPUUECKHUX BEIIMYNH;

JMeTh IpeICTABICHUS] 00 OCHOBHBIX OTalax pPa3sBUTUS I'COMCTPUM KaK
cocTaBHOM 4acTH (yHIaMeHTa Pa3BUTHs TEXHOJIOTUH.




‘ —
S 4 01 J ANV IIOAII OI1 400Vh 091LDdhHI(OA mmngJ
7 1 A WVHRHE

KHTREAIBNOLOND U SMHAMIQOQO “OMHAdOLa0] T

og1onedroodn € [9dorag | L
mIMHHEEAIOTOHIN | 9
guHK0100Rd M I9ILI A S

sa1oHed1o0dI € HOLOOMOOLII

s¢ | 1 xI9Wgdn 9190HdBIAUTHIIAI] | 4

4 sgronedisodn
g HOLOOMOONII U xiawgsdin groonarrartrede] |

ﬁ

| saromedioodn
l , 7, g x1Iawrdi ouaaxoIronoed SOHNIBEY ¢
\\1‘!\7
MOIT exs1ouIroug Ak I | €T | omd1omo0ado1o g SHHAIEY r I
aroged 7 |
199d £53d sranararegocedgo sraarodIHOY _ 01dg rannwediodn 1101
(s1agod fpun) oraHHOALNOIE | H WoL U gorrdrsed JUHEIOHOWHEH N
409¢h 091IdLHI0Y] | |
DOVILA 01

AMHVIOJUH VI HOMDAhMLVINAL




TNV IOII O1I 400Vh 09.LOFhUION FAIII0 |

8 01
—— UUAHEHE EHITBEUIBINQLOUND
L

Mon o ¢ L1 U QUHAMQ0QO ‘OMHIdOLE0] | L
MOIT e¥orourguqg I S BUHOXUL]] 9

N 1oL XI9IrIAdx

3

Mot 91 ! 6 I9NQ9Q0 U ULOOHXJ2€0II MIeIIOL] | §
MOJI e¥oLouIguq I ¥ KuHoIIRdd B9, ¥
MOJI e¥oLouIrguq I L1 eXUHHRAIOIOHN WQL00) €

N— HUHEHE KAIREULRINOLOMD
Jon ond ! SI U QUHAMIQO0QO ‘OMHId0LI0] | ¢
MOIT BYRLOHIQU] I Sl BUAIOW091 BBNJOhMLIUIBHY I

1aroged
199d4£55d srguarrdregocedgo 0130g rannediodu
J19Hg9Irod LHOY 1/ G\’
(oragod dpun) sr1aHHOALIAIE, WOL M gorrdreed oOMHRAOHINWHEH
4098k 09.L)3LHI0)] B

DIOVICA 11




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJIBI JIUISI YUEHUKA

« Maremaruka. I 'eomeTpus; yriryoieHHoe oOydenue, 10 kiacc/ Mepaimsik AL,
Homuposckuit J.A., Ionakos B.M.; mox penakuuein Ilomombeckoro B.E.,
OO6miecTBO C OrPAaHMYEHHOW OTBETCTBCHHOCTHIO M3mateqpckuil  LEHTP
«BEHTAHA-TPADy; AKIIMOHEpHOE 00I111eCTBO «31aTenbCTBO
«lIpocseltieHue

« Matematuka. ['eomeTpus; yriyoieHHoe o0ydenue, 11 knacc/ Mepansik AL,
Homuposckuit J.A., Iomsxos B.M.; mox penakuuen I[Tonosnsckoro B.E.,
OO6ecTBO € OrpaHUYEHHOW OTBETCTBEHHOCTBIO M3naTensCKuii  LEHTP
«BEHTAHA-TPADy; AKIIMOHEPHOE OémeCTBO «31aTeIbCTBO

«IIpocsemienue

METOANYECKUE MATEPUAJBI JUIA YUATEJISA

e T'eomerpuss. 10 xmacc. CaMocCTOsTEIbHbIE H KOHTPOJIBHBIC paboTHI
(yrny6nennsii). Mepamsk A.I'., ITononckuit B.b., Pa6bunoBu4d E.M.

e T'eomerpusa. 11 xmacc. CaMOCTOSTENBHBIE W KOHTPOJBHBIC paboThI
(yray6nennsiit). Mepamsik A.I'., [Tononckuit B.b., Pa6I/IHOBI/I‘W-I E.M.

e Teomerpus . 10 xmacc. YriayGneHHbli ypoBeHb. MeToauIeckoe mocobue
(E.B. Byuko, A.I'. Mepsisik, B.b. ITononckuit, M.C. Axup)

e Teomerpus. 11 kiacc. YriyOneHHBIH ypOBEHb. Mertoauyeckoe 1ocodue
(E.B. Byuko, A.I'. Mepsnsk, B.b. [MTosnonckuit, M.C. Sxup)

[ ®POBBIE OGPA3OBATEJIbHBIE PECYPCBI H PECYPCBbI CETH

MHTEPHET

bub6mmoteka [IOK

POILI, Yuu.py
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