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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPHM, IPH JO0KA3aTEJIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «I'eomerpus» Ha yrmyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3Yy4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKHUX T€OMETPUYECKUX 3HAHUM U AEHCTBUM, ClIeHU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOrO MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEINSAX, MO3BOJISIIOLIMX ONMUCHIBATH M HM3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pELIEeHMs], YMEHUS UX IPUMEHATbH, TPOBOIUTD JOKA3aTEJIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PaCCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCJIEIOBAHUS TMOCTPOCHHBIX MOJENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH paclpeiensercs He TOJNbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM OOYYArOIITHECS
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00y4arOIIUXCsl, pacIUpss U yriayOsss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
MHIUBUIYAIbHBIX  00pa30BaTeNbHBIX MpOrpamMM, O0O0ECHeuuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenMera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakym CKpemmBarOmuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpasAp, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN NTapaJIEICUIE] U €ro cBolicTBa. KpaTyaime
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs NPU3Ma W IIPaBWIbHAsA IUPaAMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO ipu3Msl. [Inommaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTBl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS NPaBUIBbHOU
nUpamMubl.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3p MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
wiockocTH. Pa3BépTka nunmHapa u konyca. CummeTpus chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS II1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BEeKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHuwe BexkTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBMKCHUH. Buabl JBWKEHUMN: TMapajuIeibHBIM IEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IWYHBIX CTPYKTYp, SBICHUN, MPOICIYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccurn u pealn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC TUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM Ui pelieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOMN NMPAKTUKH, TOHUMAaHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHU, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKAUM WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOro 00bEKTa, SBJICHUS, IpOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
IIPE/ICTABIICHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaJEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEISIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOHU CYXIEHHS C CYXKICHHSAMU JPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOPHUH.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U UHIUBUIYATHHOU
paboThl MpU pelIeHWH YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHINOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMU KOMaH/bl, OLIEHUBATh KA4ECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpPUTEPHUSM, COHOPMYIHPOBAHHBIM  YYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;



cBOOOJHO  OMEpUpOBaTh MOHATHUSMHU, CBS3aHHBIMU C YIJlaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B HIPOCTPAHCTBE, MEXIy HIPsIMOM U
IUIOCKOCTBIO;

CcBOOO/IHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO pACIIO3HABAaTh OCHOBHBIE BUJABl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIaCCU(pUKaALUY;

CBOOO/JIHO ~ ONEpUPOBAaTh  IMOHATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATD napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTD, BHIMOIHATEH U300pakeHus puryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIONIAJAM  TOBEPXHOCTE  MHOTOTPAHHUKOB  (MpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

cBOOO/IHO ONEPUPOBATh NOHATUAMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MNOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMaTHYECKHX OTHOIICHWN U
HAXO0KJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pelIeHu MaTEeMaTUYECKHUX 3a/lady MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

OPUMEHATH NPOCTEHIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YEpTEKax U PUCYHKAX;

OPUMEHATh [OJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh M
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHSITh U3YUYCHHbIC MOHSATUS B
mpolecce IMOMCKA  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATUNA M TEOpeM, ammapara aiareOpbl, peliaTh NMpakTUYecKue 3aaayd,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;



UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C ILWJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TIOJTYICHHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamieHus (UMIUHAP, KOHYC, cdepa U 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYSHUS TEJl BpALICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PaCIIOOKeHne c(hephl U MIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O0BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIllCHHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIieHUs] ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIH TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IJIOIIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIE) TIIIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUTypax, TMpPEACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIlMy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
periaTh rTeOMETPUYECKHE 3a/1a41 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
MIJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUMA OT TOYKH JIO TIIOCKOCTH, B IIEJTIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHUKOB W TEJI BpalICHUS IPH
MapajuIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;



CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapaysienbHO U NEPHEHIUKYISPHO OCH), CEUEHUS KOHYca (MapajuielbHbIe
OCHOBAHHIO ¥ TIPOXOIAIITNE YepPe3 BEPIITUHY), CEUCHUS T1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO POESKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHIS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEANoJiaraloluuX HECKOJIbKO I1aroB peHIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3a]JIaHbl B IBHOM U HESIBHOU dopme;

pemaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNA U
HAXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA W IJICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH NMOJTYy4YEHHbIC 3HAHUSI Ha TTPAKTUKE: CPAaBHUBATH, aHATU3UPOBATh
¥ OICHWBATh pPCAIbHBIC CHUTYyallMH, MPUMCHATh H3yYEHHBIC TOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHHS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCIINYWH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoJubHbie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI
1 B 23 1 https://math-ege.sdamgia.ru/
BEJICHUE B CTEPEOMETPUIO
a p p https://mathege.ru/
5 B3anMHOe pacnonokeHue npsmsIx B 6 https://math-ege.sdamgia.ru/
IIPOCTPAHCTBE https://mathege.ru/
3 [TapanneasHOCTh NPSIMBIX U TJIOCKOCTEN B 8 1 https://math-ege.sdamgia.ru/
IIPOCTPAHCTBE https://mathege.ru/
4 [lepneHqUKyYISPHOCTD MPSAMBIX U 25 1 https://math-ege.sdamgia.ru/
IIJIOCKOCTEMN B IIPOCTPAHCTBE https://mathege.ru/
https://math-ege.sdamgia.ru/
5 VYribl 1 paccTosTHUA 16
https://mathege.ru/
https://math-ege.sdamgia.ru
6 MHororpanHuku 7 1 /] . gla.ru/
https://mathege.ru/
7 B 12 https://math-ege.sdamgia.ru/
KTOPBI B IPOCTPAHCTB
CKTOP POCTpAHCTEE https://mathege.ru/
8 [ToBTOpeHme, 06001IEHNE U CHUCTEMATH3AIUS 5 1 https://math-ege.sdamgia.ru/
3HAHUU https://mathege.ru/
OBULIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 5
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne ni/mn KoHTpoJbHbIe
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoTshI
https: th-ege.sd ia.

1 AHanuTH4eckas reoMeTpus 15 1 psif/math-ege.sdamgia.ru/
https://mathege.ru/

9 [ToBTOpeHME, 0600IICHNE 1 15 1 https://math-ege.sdamgia.ru/

cucTeMaTu3alus 3HaHui https://mathege.ru/
https: th- .sd ia.

3 OO0BEM MHOTOTpaHHUKA 17 1 pe://malh-ege sdamgia.ru/
https://mathege.ru/
https://math-ege.sdamgia.ru/

4 Tena Bparte 24 1

/1a BpalllCHHA https://mathege.ru/
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 https://math-ege.sdamgia.ru/
KPYIJIBIX TEIl https://mathege.ru/
https://math-ege.sdamgia.ru/
6 BIDKEHHUS 5 1
A https://mathege.ru/
7 [ToBTOpeHue, 06001IeHNE 1 17 5 https://math-ege.sdamgia.ru/
cucTeMaTHu3alus 3HaHuH https://mathege.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eomerpus, 10-11xmaccel: y4eOHMK Juisi  oOmieoOpa3oBar. yUpEKICHUM:
6azoBbiil 1 mpoduiabHBINA ypoBHH/ JI.C. ATanacsu, B.®. byry3oB u ap. - M.:
IIpocsemenue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'eomerpus. Metoauueckue pexomenganuu. 10-11 kmacc: yued. mocobue mmns
obmeoOpazoBarenbubix opranuzanuit/ JI.C. Atanacss, B.®. bByty3os u ap. - M.:
[Ipocsenienne

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://math-ege.sdamgia.ru/
https://matheqge.ru/
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HpOMe)KyTO'lHaﬂ aTTeCcTalms 1o reoMeTpun Jisd 10 kmacca

Ha3nadeHne 3K3aMeHAIIMOHHOM paﬁoTLI

o OLCHHUTDb YPOBCHb MNPCAMCTHBIX KOMHGTGHL{I/Iﬁ ydqaluuxcss MareMaTudcCKoro HpO(I)I/IJISI

10 xnacca mo reoMeTpuu.

Tect cocTOUT U3 ABYX YacTei.

XapakTepucTHKa CTPYKTYPbI H CO/iepKaHHe TecTa

3aI[aHI/I$I C KpaTKUM OTBETOM YacCTH 1 Tecta npe€aHasHA4YCHBI IJId ONPCACIICHUSA

MaTeMaTHYeCKUX KOMIEeTeHTHOCTeH yuamnuxcs 10 kinacca. OTBeTOM Ha 3aaHus 4acTu 1

SIBJISIETCSL  4UCTIO (LI€TI0€ WIIM UPPALIMOHATBEHOE).

Yactp 2 HampaBiieHa Ha MPOBEPKY Bia/leHUs: MaTepuaaoM Ha BbiIcOKOM (Ne9,10) u

noBeleHHOM(Nel 1) ypoBHsIX. DTa yacTh TpeOyeT MOJHOM 3alIUCH PEIICHUH.

PacnpeaesieHue 3ajaHMii HTOTOBOM KOHTPOJIbHOM PadoThI IO COAEPKAHMIO, IOBEPSEMbIM

YMECHUAM U cnocodam ACATECJIbHOCTH.

Yacte 1 B mepBoif yactu Tecta 1Mo reoMeTpuu (IUTAaHUMETPHUS U CTEPEOMETPHUSI) coaepKaTcs

3aJlaHus 10 KIJIFOUEBBIM pazjiesiaM Kypca ainreOpbl 1 Hayal aHaiu3a, u reomerpun 10 kiacca.

Pacnipenenenwne 3ananuii mpuBeaeHo B Tabmuie 1.

Pacnpenenenue 3aganuii yactu 1 mo paszaenam coaep:kaHus

Ta0muma 1.

Ne i/t

Hassanue

Yucao 3amaHui

1.

VYTrabl B OKpY>KHOCTH
BIUCAHHBINA U IICHTPaJIbHBII

YTJIBL.

1

OxkpyxHocTtb. Teopema o
NePECEYCHHUH IBYX XOP/I.

Tpeyronpauk. CBOHCTBO
OHMCCEKTPUCHI TPEYTOJIBbHUKA.

Tpeyronbauk. Menuansl
TPEYTroJbHUKA.

5a,0,B.

Tpeyronpnuk. [Ltomans

TpeyroyibHuKa. Pannycsl

BIIMCAHHOM ¥ OMHUCAHHOM
OKPYKHOCTEN

[leprienauKynsipHbIE IPSIMBIE.
[TapannenbHble npsMbIe,
HepHeHIUKYISpPHbIE
IJIOCKOCTH.

[IpssMOyroapHbIi
napajuenenunes. Junaronans
IIPSIMOYT'OJIBHOTO
napajuleeuneaa u ee
BBIYHCIICHUE.

[TapannenbHbIe IIOCKOCTH.
CBoiicTBa napajuienbHbIX
IIJIOCKOCTEM.




Pacnipenenenue 3ananuit yactu 1

1o TpeboBaHUsIM

Tabmuna 2.

Ne /m HasBanne Yucio 3amanui
1. VYMeTh BBIIOJIHATE 3
BBIUMCIICHUS YIJIOB.
2. VMeETh BBIYUCIATH JJIAHBI 7
OTPE3KOB.
3. VMeTh BBIYUCIIATH IUIOLIAb 1
TPEyroJIbHUKA.

Yacte 2 . Bo BTOpOil yacTH TecTa Mo T€OMETPUHN TPEACTABIEHBI 3a/1aHUsI TIOBBIIIEHHOTO U

BBICOKOTO YpPOBHEH CIIOKHOCTH. PacnpenenieHne 3alaniil 1o 3JIEMEHTaM COJIEPHKAHUS U
TpeOoBaHUI NpeACTaBIEHbI B Tabnuuax 3 u 4.

Tabmnuma 3

No /1t

HasBanue

Yucao 3amaHui

1.

[IpaBuiibHAs mUpaMuia.
[nomane moBepxHOCTH
MTAPaAMU/IBI.

1

[Tepnenukynsp u
HaKJIOHHBIE. J[ByrpaHHbIN
yroJi. PaccTosiHue oT TOUKHU 110
MIPSIMO.

ITpuzma. Cedyenus B mpu3Me.

Taonuua 4.

Ne /1

Hassanue

Yucao 3amanui

VYMeTh BBIUHCINATH IJ101maab
IOBEPXHOCTHU HpaBHHBHOﬁ
ImupamMubl.

1

YMeTh BBINOTHSTD
paccTosiHue OT TOYKHU J0
MIPSIMOM.

YyeTh BBIYUCIUTG IJIOIAIb
CCUCHUA.

Bperl BBIINIOJTHCHHUA TeECTa

Ha BrinmonHEeHHE TecTa 110 TeOMETpHUU OTBOAUTCH 45 MHHYT.

CucreMa olleHHBaHNS BbINOJHEHHUS OT/eJbHbIX 32JaHUH M PadoThl B LeJIOM
3a BBINOJIHEHNE KAXKA0TO 3a/1aHUs YUCHHK MOTYy4aeT ONpPeIeICHHOE YUCIIO 0allIoB.
[IpaBunbHO BBINIOJIHEHHAsE BCs paboTa oneHuBaetcs 16 6amnom. B Tabnuie 5 npuBoautcs

cucreMa (pOpMHUPOBaHUS OOLIETO

Oayuia.

Tab6mumna 5.




Yacte 1 Yacte 2 Hrtor

Bamanns, Ne | 3amanus, Ne | 3amanume, Ne | 3amanust, Ne | 3amanus, Ne

1-8 9 10 11 1-11

1 2 3 3 16

B ciydae npaBuiibHOTO BhINOIHEHNUs 3ananus yactu 1(Nel- 8) yuamemycst 3acunthiBaercs 1
0aJut, ecii OTBET HEBEPHBIN WiIH OTCYTCTBYeT — O OayuioB. 3ajanue yactu | cumraercs
BBINIOJIHEHHBIM ITPABUJIbHO, €CJIM BIMCAH BEpHbIN 0TBET. OTBET 3alMChIBAETCS B BUJIE 4YMCIA
(11€J10T0 UM UPPALIMOHATIFHOTO), WJIM KOHEYHOU NEeCATUYHOMN APOOH.

3amganue yactu 2 (Ne9,10,11) cumTaeTcs BBITOJIHEHHBIM MPABHIBHO, €CITH YYAIHICS BHIOpAI
MIPaBWJIbHBIN MMyTh PEIICHUs, U3 TMCbMEHHOW 3aMMCH PELIECHHUS MOHATEH X0/ €r0 PACCYKICHUH,
MOJIyYeH BEPHBIi 0TBET. B 3TOM ciiydae eMy BbIcTaBIisieTCs: OJHBIN Oayt (2 wm 3),
COOTBETCTBYIOIIMI JaHHOMY 3a/laHuto. VcripaBiieHns 1 3a4epKUBaHUs, €CJIM OHU CJIEIaHbl
aKKypaTHO, B KaX/I0i 4aCTH UTOrOBOM KOHTPOJILHOUM paboThl, HE SIBJIAIOTCSI OCHOBAaHUEM JIS
CHIDKEHUSI OTMETKH. [Ipu BBIMONHEHNH 3aJaHUil YacTu 2 MOKHO UCTOJIb30BaTh 0€3
JI0Ka3aTeNIbCTBA U CCBUJIOK JIF0OObIe MaTeMaTHueckue (hakThl, cofepkalirecs B yueOHUKaxX 1
Y4€OHBIX MTOCOOHSIX.

C ydetroM umcia 3agaHuii 6a30BOTO yPOBHS, pa3paboTaHa MIKajla MepeBoa MEPBUYHBIX 0aJIOB
B OTMETKH TI0 MATHOAUTBHOM cucTeMe (Tabnuia 6).

Tao0mu1a 6.
Tabnuia nmepeBoa CyMMapHOTO Oaia B S-0aJIbHYTO IITKATy
OTMeTKa 1o 5- «2» «3» «4» «5»
OaJUIbHOM IIKae
[TepBuunbIit Menee 4 6amioB | 5-7 6amioB 8-9 GayoB 10 -16 GamnoB
Oan

Kpurepuii oueHuBanusi yactu 2
KpuTepuii ouennBanus 3aganus 9.

ConeprxaHue KpUTEpHst Bamner
[IpaBUIILHO BBHITIOJIHEHO 3aJaHUE 2
Pemenue noBeseHo 10 KOHIIA, HO JOMYIEHA 1

OIIMOKa MJIM OMKCKA BBIYMCIIUTEIHHOTO
XapakKTepa, U €€ yueToOM z[anLHeﬁmne miaru
BBIIIOJIHCHBI BCPHO.

Jlpyrue ciydau, He COOTBETCTBYIOIIHE 0
TIEPEYNCIICHHBIM BBIIIIE KPUTEPHUSIM.
MaxkcuMalIbHBINA 0aJuT 2

Kpurepuii ouenuBanus 3aganus 10,11

Cojepxanue KpuTepust Bbanst

HpaBI/IJ'ILHO BBITIOJIHCHO 3aJaHHuC 3

Pemenue cogepkuT 000CHOBaHHBIN TIEpEeXoq K | 2
TUTAHUMETPUYECKOHN 3a/1aue, HO MOJTydeH
HEBEPHBIN OTBET.




Pemienue conepkuT deprex K 3ajade u 1

IIpeIaraloTcsl B PELIEHUH YUE€HUKA
HE/I0CTaTOYHbIE 000CHOBAHUS, UJIH PEIICHUE
HA4aTO U HE 3aKOHYEHO.

Jpyrue ciaydan, He COOTBETCTBYIOLIUE 0

NECPCUUCIICHHBIM BBIIIC KPUTCPUAM.

MaxkcuManbHBII 0aiut

O000meHHbII M1aH TecTa no reomerpun B 10 kiacce

No ni/mt Ha3zBanue
1. VTIbl B OKpY’KHOCTH BIIMCAHHBIN U NEHTPAIBHBIN
YTJIBL..
2. OxpyxHocTb. Teopema 0 mnepeceuyeHuu ABYX XOp/.
3. TpeyronbHuk. CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHHUKA.
4. TpeyrosbHuK. Meauansl TpEyroJbHUKA.
5a,0,B. Tpeyrosnbnauk. ITnomans TpeyronsHuka. Pagnycel
BIMCAHHOW U ONTUCAHHOMW OKPYKHOCTEM
6. [lepnennukynapusie npsmseie. [lapannenbHelie npsmeie,
NEePIEeHIUKYISPHbIE TUIOCKOCTH.
1. [IpssmoyronpHeIi napamienenumnen. Jluaronans
MPSIMOYTOJIbHOTO MapajuleNienuIe/ia U €€ BhIYMCIEHHE.
8. [TapannensHbie IockocTH. CBOKWCTBA MapalIeIbHBIX
IIJIOCKOCTEM.
9. [TpaBunbHasg nupamuaa. [lnomans NTOBEpXHOCTH
ApPaMUJBbI.
10. [TepnenauKynsap 1 HaKJIOHHBIE. J[ByrpaHHBIN yro.
PaccTosiHre OT TOYKH 10 IPSIMOM.
11. [Tpusma. Cedenus B mpu3Me.




IlIpomesricymounan ammecmayuu no 2e0Mempuu 3a Kypc

10 knacca
Bapuanr 1
damnansa
Hma
Yacrtp 1

1.Lenrpanbueiii yron AOB pasen 80°. Haiiaure rpagycHyro Mepy Brmcanuoro yriia ACB,
OTIUPAIOIIETOCS Ha Ty xe Ayry AB.

OrtBerT:

2.Xopasl AB u C]I, npoBeieHHbIE B OKPYKHOCTH, Nepecekatorca B Touke M. Haiigure
muHy otpe3ka MB, ecmu CM =6, M]] = 15, AM =9.

OtBeT:

3. B tpeyronsnuke ABC nposenena 6uccekrpuca BK. U3sectno, uto AB =6, AK=3,KC=
4. Haiinute niuny otpeska BC.
Orser:

4.B tpeyronbHuke ABC nipoBenensl Mearanbl AM u CK, nepecekaromuecs B Touke O. Haiiaure
muHy otpe3ka OM, ecniu AM = 15, CK = 12.
OrTBerT:

5a. B tpeyronasarike ABC AB =4, BC =13, AC = 15. Haitgute momanb tpeyroibauka ABC.
Orser:

56. HaliguTe pagnyc BIUCAHHON OKPYKHOCTH.

OtBerT:

5B. Haitaure paanyc onucaHHON OKPYKHOCTH.

OtBerT:

6.HepeKJ'Ia,Z[I/IHa JUJIMHOM 5 M CBOMMM KOHIIaMHM JICKUT Ha ABYX BCPTHKAJIIBHBIX CT0J10aX BBICOTOM
3MubMm. Haiigute pacCToAHUC MCKIY OCHOBAHUSIMU cTos100B. OTBET 3aIUIINTE B METpax.

OtBerT:

7.Jan npsimoyrouibublid napamwienenunesq ABCJIA1B1C1/l:. U3BecTHO, 4TO Bl = 6V2, ALl
=6, AA1 = 2+/3. Haiinure JUIMHY auaroHanu Bi/l.
OtBer:




8. [TapannenbHble npsiMble a U D mepecekaroT OJHy U3 ABYX MMapajlIeNIbHBIX INIOCKOCTEH @ 1 S B
Toukax Ai u Bi, a npyryto — B Toukax Az u Bz coorBercTBenno. Hainure £ A2A1B1, ecnu
2A1B1B> pasen 160°.

OrtBerT:

Yactb 2

9. (2 6anna) Haiigute miomaab MOJHOM MOBEPXHOCTH MPaBUIIbLHOM YETHIPEXYTOIbHON
MUPaMUJIbI, CTOPOHBI OCHOBAHHUS KOTOPOii 8,
a BBICOTa paBHa 3.

10.(3 6amna) OcuoBanne AC paBHoOepeHHOro TpeyroiabHuka ABC eXUT B IJIIOCKOCTH «.
Haiinure paccrostnue ot Touku B mo minockoctu a, ecnu AB = 20, AC = 24, a n1ByrpaHHbIid yroji
MEKIY IIOCKOCTBIO TPEYrOJIbHUKA M TUIOCKOCTBIO @ paBeH 30°.

11.(3 6anna) OcHoBanue npsimoit npusMmbl ABCA1B1C1 — npsAMOYrobHbIM TPEyroabHHUK, KaTeThl
BC u AC kotoporo paBHBI 24/6. Inockocts ABC1 Hak/IOHEHA K TIOCKOCTH OCHOBAHHUS MO
yriom 30°. Haifute niomass cedeHus.



