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HOACHUTEJIBHAS 3AIINCKA

['eomeTpust aBisgeTcd OAHMM K3 0A30BBIX KYpCOB Ha YpOBHE CpPEIHEro oOLIEro
o0pa3oBaHus, TaK Kak 00ecleYyMBaeT BO3MOXKHOCTh M3Y4EHUs AUCLUIUIMH €CTECTBEHHO-
HAay4YHOU HAIPaBJICHHOCTU U IPEAMETOB I'yMaHUTApHOro nukia. IlockonapKy jornueckoe
MBbILIUIEHUE, (GOpMHUpYyeMOe MpU H3YyYEeHUH OOYy4alOIIMMUCA TOHSATHMHBIX OCHOB
reOMETPUM, IIPU JIOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHHM ILENOYKH JIOTHYECKHUX
YTBEPKIACHUH NIPU PELICHUH T'€OMETPUYECKUX 3a]a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh
TUIIOTE3bI HEIIOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO
IIUKJIa, B YaCTHOCTU (PU3NYECKUX 3aau.

Ilens ocBoeHus mnporpaMMmel yudeOHOro Kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE HHIUBUAYAIbHBIX CIOCOOHOCTEH OOyYaromMxXcsi MpU HU3YYEHUU
TEOMETPHH, KaK COCTABJISIONICH MpeAMETHON oOnacTu «Maremarrka U uHGOpPMATHKa»
yepe3 obecrneyeHre BO3MOXKHOCTH NPUOOPETeHHs U MCIIOJIb30BaHUs Oosiee TITyOOKHX
F€OMETPUYECKUX 3HAHUW M ACUCTBUM, CHEMUPUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIs
YCIIEUTHOTO  NPO(ECCHOHAIBHOTO 00pa3oBaHMs, CBA3aHHOTO C HCIOJIb30BAHUEM
MAaTE€MAaTHKHU.

[IpuopuTeTHBIMU 3aJa4yaMd Kypca TeOMETpUM Ha YIIyOJEHHOM YpOBHE,
pacIIUPSIOIMMU U YCUITMBAIOIIMMU Kypc 0a30BOTr0 YPOBHS, SIBJISIOTCS:

pacuIMpeHUe TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KYJIBTYpHl M
(dopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHe MPECTABICHUS O POCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IO3BOJIAIOIIMX OIUCHIBAaTh W M3y4aTh pAa3HbIE SBICHUS
OKPY’KAIOIIEr0 MHpa, 3HAHHWE IOHATHMHOrO ammapara no paszeny «CrepeoMerpus»
yueOHOro Kypca reoMeTpHy;

dbopMupoBaHHEe YMEHHUS BIIAJIETh OCHOBHBIMHU TOHATHUSAMH O IPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMH, 3HaHHE TeOpeM, (GOpMYyT U YMEHHE HUX
NPUMEHSTh, YMEHMSI JOKa3blBaTh TEOPEMbl W HAXOAUTb HECTAHJAPTHBIE CIIOCOObI
pelIeHns 3a/1ay;

dbopMupoBaHHEe YMEHUS paclio3HABATh Ha YepTEkKax, MOJAEISAX U B peaJbHOM MHUpE
MHOTOTPAaHHUKH U TEJIa BpalleHHs], KOHCTPYUPOBATh T€OMETPUUECKUE MOAEIIN;

dbopMupoBaHHEe TMOHUMAHUS BO3MOXXHOCTH AKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYEeCKUX TeOopHuid, (OPMHUpPOBAHHE MMOHMMAHUS PpOJIM AKCHOMATUKUA TpHU
IIPOBEACHUU PACCYKICHUN;

dopmupoBaHHEe YMEHHUS BJIaJeTh METOAAMH JIOKA3aTENbCTB M aJITOPUTMOB
pelieHus, yMEeHUs MX TPUMEHATb, MPOBOJIUTH JIOKa3aTeNIbHbIE PACCYXACHHUS B XOJ€
pELIEHHs CTEpPEOMETPUYECKMX 3a7ad M 337ad C [PaKTUYECKUM COJEp/KaHUEM,
dbopMupoBaHHEe TPEACTABIECHUS O HEOOXOJAMMOCTH [OKA3aTeIbCTB NMPU OOOCHOBAaHUU
MaTEMaTUYECKUX YTBEPXKJIEHUH M POJIM aKCUOMATHUKUA B IPOBEACHUM JEAYKTHUBHBIX
pacCcyXJ1eHUM;



Pa3BUTHE U COBEPIICHCTBOBAHHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJalImuxcsi,  MO3HABATEJIbHOW  AKTUBHOCTH,  HCCIEJOBATEIIbCKMX  YMEHUH,
KPUTUYHOCTH MBILUICHHS], UHTEpECa K U3YUYEHUIO T€OMETPUH;

dbopmupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKHUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTYAlUSX W TMPU HM3YYEHUU JIPYTUX Yy4eOHBIX MPEAMETOB,
IIPOSIBIICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS PEABHBIX CUTyaluH,
HCCIIEA0BaHUs TIOCTPOCHHBIX MOJEIIEH, NHTEPIIPETALUU [TOTYyUYEHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZIEpKATENBHBIMU JIMHUSIMH ydeOHoro kypca «['eomerpusi» B 10-11
KJjaccax sABISoTCA: «IIpsiMble M TUIOCKOCTH B IPOCTPAHCTBEY», «MHOrorpaHHUKN», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEN.

ChopmynupoBannoe Bo DI'OC COO T1peboBaHHE «yMETh OMNEPUPOBATH
HOHATUSMMIY, PEIEBAHTHBIMU T'€OMETPUM Ha YIIIyOJI€HHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJAEpXKAaTEIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHHMH pacmpenessieTcss He TOJbKO MO COAep KaTelbHbIM
JUHUSM, HO W To roxaM oOydenus. CojepikaHue 00pa3oBaHHs, COOTBETCTBYIOIEE
OpeIMETHbIM  pe3ynbTaraM  ocBoeHuss — DenepanpHoil  pabodeil  mporpammsbl,
pacripenen€éHHbIM 10 ToAaM OOYYeHHs, CTPYKTYPHPOBAHO TakKUM 00pazoM, 4ToObI KO
BCEM  OCHOBHBIM, [MPUHIUNHAIBHBIM  BOMpOcaM  oOydwarommuecss  oOpanjainch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh OBJIAJCHUE T€OMETPUUECKUMHU MOHATUSIMHU
U HaBbIKAMHM IIOCJIEJIOBATEIIbHO M MOCTYNATENbHO, C COOJIOJEHUEM MpUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAaTh B OOILIYI0 CHCTEMY T'€OMETPUUYECKHX
npeicTaBiIeHU oOydaloImuxcsi, pacmupsiss W  yrayonss e€, o0pa3ys HNpodHbIe
MHO’KECTBEHHBIE CBS3H.

[lepexoa Kk U3y4EHUIO FTEOMETPUU Ha YIIIYyOJIEHHOM YPOBHE MO3BOJISET:

cOo3/1aTh YCJIOBUS U AuddepeHuanuu o0ydeHus, TOCTPOSHUS! UHIUBUIYaIbHBIX
o0Opa3oBaTeNbHBIX NPOrpaMM, OOECHeunuTh YIIyOJE€HHOE H3yUYE€HHE TIE€OMETPUHU Kak
COCTaBIIAIOIIEH yueOHOTO mpeameTa « MaTeMaTukay;

MOJIFOTOBUTh OOYYAIOMIMXCSA K MPOJOJDKEHUIO HM3YYEHHS] MAaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymieir mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXIY OOIUM U
npodecCuoHaTBHBIM 00pa30BaHHUEM.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM YPOBHE OTBOJIUTCS
204 gaca: B 10 xkmacce — 102 vaca (3 yaca B Heaeno), B 11 kmacce — 102 vaca (3 yaca B
HEJIEITIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMBbIe U TIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpud. Touka, mpsiMas, INIOCKOCTh, IPOCTPAHCTBO.
[TonaTne 00 akCMOMATHYECKOM IOCTPOEHUM CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3aumHOE  pacnosioKeHUE TpsIMBIX B IIPOCTPAHCTBE:  IEpECEKarolIuecs,
IapaJuleIbHbIE W CKpEIMBAOIKecs npsMble. [Ipu3HAKM CKpEIMBAIOMMXCA NPSIMBIX.
[TapamnenbHOCTh HPSIMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: IMApajuIeIbHbIE IPSMBIE B
IIPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSIMOM U INIOCKOCTH.
[TapannenbHoe M LEHTpabHOE MPOEKTHpOBaHUE, u3o0paxeHue @uryp. OCHOBHBIE
CBOMCTBa MapajyIeIbHOTO TpoekTupoBaHus. M3oOpaxenue ¢duryp B mnapaiedbHON
OPOEKIMH. YTJIBl C COHAIlPaBICHHBIMU CTOPOHAMH, YroJI MEXAy HpsIMbIMH B
npocTpaHcTBe. [lapannenbHOCTh TIOCKOCTEH: NapajuielibHbIE IUIOCKOCTH, CBOWMCTBA
napajieNnbHbIX MmiockocTei. [Ipocreiimue mpocTpaHCTBeHHbIE (UIYpbl Ha IIOCKOCTH:
TeTpa’aAp, NapaJuIeIEeINIe ], TIOCTPOCHUE CEYCHHM.

[lepneHAMKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: NEPIEHIUKYJISPHBIE IpPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE U IEPIECHANKYISAPHBIE K IUIOCKOCTH, INPU3HAK
NEPIEHINKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpPEMa O MNPSMOM NEPIEHIUKYISIPHON
I0CKOCTH. OpTOroHaNbHOE MNPOEKTHUpOBaHME. llepneHauKynsp W  HaKJIOHHBIE:
paccTosiHue OT TOYKU 0 INIOCKOCTH, PACCTOSHUE OT MPSAMOU A0 IUIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCTB. [leprieHIUKYIAPHOCTH IIJIOCKOCTEN: MIPU3HAK
NEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTER. TeopeMa o TpEX nepneHauKyispax.

VYTl B POCTPAHCTBE: YroJl MEXAY HMPSMON M IUIOCKOCTBIO, JABYTPAaHHBIN yToOJ,
JMHEWHBIA yrojl IBYrpaHHOro yria. TpéxrpaHHblii U1 MHOrorpaHHble yribl. CBoiicTBa
IUIOCKMX YIJIOB MHOTOrpaHHOro yriia. CBOWMCTBa IUIOCKMX M JBYI'PAHHBIX YIJIOB
TPEXTPAaHHOTIO yria. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAHHOTO yIJa.

MHororpaHHuKHU

Buzasl MHOTOrpaHHMKOB, pa3BEPTKA MHOTrorpaHHuka. Ilpusma: n-yrosnapHas npusMma,
npsiMasi W HaKJIOHHAs TMPU3MbI, OOKOBass ¥ TMOJHAs TIOBEPXHOCTb MPU3MBIL.
[Tapamtenenumnen, NpsAMOYTOJIbHBIN NTapajuICICIIUAIE] U €T0 cBoKcTBa. KpaTtyanmme nytu
Ha I[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHass Teopema
[Mudaropa. Ilupamuna: N-yrompHas Mupamuia, NMpaBHIIbHAS M yCeu€HHAsl MUPAMUIBL.
CpoiictBa pébep U OOKOBBIX TIpaHed mpaBuibHOM nMpamuibl. IlpaBuiibHBIE
MHOTOTPAaHHUKU: TpaBWIbHas MpuU3Ma M [paBWIbHAs NUPAMMIA, IpaBUIbHAs
TpeyrojbHas MUpaMuJa U NMPaBWIbHBIN TeTpadnp, KyO. [IpencraBneHune o mpaBUIBHBIX
MHOTOTpaHHUKAX: OKTA3Ip, TOAEKAIP U UKOCAIP.

Bbrunicienue 351€MEHTOB MHOIOIPAaHHUKOB: pE€Opa, nuaroHanu, yribl. Ilmomans
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI, ITUIONIAlb OCHOBaHUM,



TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOK Mpu3Mbl. [momans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIIBHOW MUPaMHUJIbl, TEOPEMA O TIONIAN YCEUEHHOW MTUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE. DONeMeHThl  CHUMMETPUHM  TMPABHIBHBIX
MHOTOTpaHHUKOB.  CHUMMETpuUs B  MPaBUIBHOM  MHOTOTPAHHUKE:  CHMMETPHUS
napasuieenuIe a, CAMMETPUS MTPABUIBHBIX TPU3M, CAMMETPUS TPABUILHOW MUPAMUIBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHAMPABJICHHBIC U TIPOTUBOIOJIOKHO HAIIPABJICHHBIE BEKTOPHI.
PaBeHCcTBO BEKTOPOB. J[€MCTBHS ¢ BEKTOpAMU: CIOKEHUE H BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOKEHHUE BEKTOpa Ha uucyio. CBOMCTBA CIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUS BeKTOpa Ha uncio. [lonsaTue koMiiaHapHelie BeKTOpsl. [Ipu3Hak
KOMIUTaHApHOCTU TPEX BEeKTOpoB. IIpaBuiio mapamienenunena. Teopema 0 pa3noXeHUH
BEKTOpa MO TPEM HEKOMIUIAHApPHBIM BeKTOpam. [IpsMoyrosibHasg cuctemMa KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpJAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJ MEXKy BeKTopaMu. CKalsipHOE MTPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[ToHsITHS: TUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKasI TIOBEPXHOCTD, cheprudeckas
MOBEPXHOCTh, OOpasyromue TmoBepxHocTe. Tema BpallleHHWs: MWJIMHIAP, KOHYC,
yceu€HHBbI KOHyc, cdepa, map. BsaummHOoe pacnosiokeHue cdepbl U IIIOCKOCTH,
KacatelibHas TI0CKOCTh K cepe. M300pakeHue Ten BpaileHus Ha TIockocTH. Pa3BépTka
UIHHIpa U Konyca. CuMMeTpus cepsl U 1mapa.

O06BEM. OcHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00bEME MPSIMOYTOIHHOTO
napajuienenumnena u ciueActBuss u3 He€. OO0BEM TpsAMOM M HAKIOHHOW TPU3MBIL,
WIHH]IPA, MTHPaMUIBl U KoHyca. O0BEM MIapa v mapoBOro CErMEHTA.

KomOuHammu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipr3ma, BMcaHHasi B IUITUHP,
omucaHHasg OKojo mwiuHiapa. llepeceduenue cdepsl u mapa ¢ 1iockocthio. Kacanue
mapa u cdepbl MIOCKOCThIO. [lOHSATHE MHOTOrpaHHMKA, OIMMCAHHOTO OKOJO Cdepsl,
cdepsl, BIIMCAHHOW B MHOTOTPAHHHK WJIA TEJIO BPAIICHHUS.

[Tnomaapr MOBEPXHOCTH IMIIMHIPA, KOHYCA, ITomaas chepsl u e€ yacreit. [lomodue
B mpocTpancTBe. OTHOIIEHHE O00BEMOB, IUIOMIAJCH MOBEPXHOCTEH MOAOOHBIX (UTYP.
[IpeoOpazoBanne momobusi, romoreTus. PemeHue 3amad  Ha  TUIOCKOCTH  C
HCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre ceueHWd MHOTOTPAHHUKOB WM TEN BPAIICHUSA: CEUCHUS LWINHApA
(mapanienbHO U MEePIEeHIUKYIIPHO OCH), CeUeHHUs KoHyca (MapajielibHble OCHOBAHHIO U
MPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHHUS IIapa, METOIbl NMOCTPOCHHS CEUCHUI: METO]
CJIEIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHMS, METO]T TIEPEHOCA CEKYIIEH TIIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpoctpancTBe. Omepanuy HajJ BEKTOpamMH. BeKTOpHOE yMHOXEHHE
BeKTOpoB. CBOMCTBAa BEKTOPHOTO yYMHOXeHHS. [IpsiMoyronbpHas cuctemMa KOOpIAMHAT B



npoctpancTBe. Koopaunatel BekTopa. Pasznoxkenue BekTopa mo 6asucy. KoopauHatHo-
BEKTOPHBIN METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBU:KeHHs B IPOCTPAHCTBE

JBwxenns npoctpancTtBa. OtoOpakeHus. JIBmkeHUus U paBeHCTBO duryp. OO0mue
CBOWCTBAa JBWXCHMU. Buapl JBHXKEHUWI: TapayiedbHbId MEPEHOC, LEHTPAIbHAA
CHUMMETpHUS, 3€pKajllbHas CHMMETpPHs, TOBOPOT BOKpYyr mnpsimoi. I[IpeoOGpazoBanms
noao0usi. [Ipsimast u ctepa Diinepa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT'O KYPCA
«EOMETPUSI» (YTJIYBJEHHBII YPOBEHb) HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYy4YalOMIeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCHUHCKOTO OOIIEecTBa, MPEICTaBIECHUE O MaTeMaTHYECKHUX
OCHOBaX (pyHKUIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUMU, MPOLETYP TPAKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHE B3aUMOJECUCTBOBATH C COIMAIILHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C MX (PYHKIIUSIMH 1 HA3HAYCHUEM;

2) naTpHOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKOH HWICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUHCKOM MaTEeMaTWKH, LIEHHOCTHOE OTHOILIEHUE K
JIOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB W POCCHUUCKOM MAaTEMaTHYECKOW IIIKOJIBI,
MCIOJIb30BAHNE STUX OCTIKEHUN B JPYTHX HAyKaX, TEXHOJOTHUAX, cPepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, cHOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMKEHUM HAYKH M JI€ATEJIbHOCTBhIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJIa B OCTPOEHUE YCTOMUYHUBOTO OYYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs OJCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHHWH, pacCyXIEHUH, BOCHPHUHUMYUBOCTH K
MaTeMaTHYECKUM aCIeKTaM Pa3InYHbIX BUIOB HCKYCCTBA;

5) puznveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MaTEMaTUYECKHUE 3HAHUS B HWHTEpecax
3I0poBOro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
310pOBbIO  (310pOBOE€ MHTAaHHUE, COATAHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
perynsipHasi pu3nUecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHME TIPU 3aHATHIX
CIIOPTUBHO-030POBUTEIBHOMN JEATEIBHOCTHIO;

6) TpyoBoe BociMTaHuUeE:

TOTOBHOCTHb K TPYJIy, OCO3HaHWE LIEHHOCTU TPYAOTIOOUS, UHTEPEC K Pa3IUYHBIM
chepam mnpodecCHOHANBHON JESATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIM BBIOOP Oyaymied mnpodeccuu u
pealn30BbIBaTh COOCTBCHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa3OBaHUI0 M CaMOOOpa30BaHUIO HAa TPOTSIKCHUH BCEHW JKHU3HU,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3aJa4 MaTeMaTHYECKON
HaIPaBJIEHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:



c(hOpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYPhl, TOHUMaHUE BIUSHUS COLMAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOJAHON U COLMAILHOMN Cpeibl, OCO3HAHUE
MI00aIBbHOTO XapakTepa »JKOJOTMUYECKHUX Npo0ieM, OpUEHTAlUsl Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HaHUM [ pelieHus 3a7ad B 00JacTH OKpYXKAIoIIeH cpeabl,
MJIAaHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUH JUIsl OKPYKArOIIEH
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOILECTBEHHOMN MPAKTUKH, MOHUMAHUE MAaTEMaTUYECKOW HAayKH Kak
cdepbl 4eIOBEUECKON JEesSTENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
[MBWIN3AIIMM, OBJAJCHUE S3BIKOM MAaTEMAaTHKA U MaTEeMaTUYECKOW KYyJIbTYpOl Kak
CpPEeIICTBOM  TIO3HAaHUSI  MHUpPA, TOTOBHOCTh  OCYIIECTBISTH  NPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBIE YHHBEpPCAJIbHbIE YueOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AedcTBHUA:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKUM MaTEeMaTHYECKUX
O0OBEKTOB, MOHATHUNA, OTHOIIEHHH MEXIY MOHATHUSAMHU, (OPMYIHUPOBATh ONpPENEICHUS
NOHATUHM, YCTaHABIUBATh CYIIECTBEHHBIH NpPHU3HAK KIAacCU(UKALUU, OCHOBAHUS IS
0000111eHUsI U CPaBHEHUS], KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPe0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbIC
U OTpHULaTeNIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISIBIIAITh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IIPOTUBOpEYHs B
(dakTax, TaHHbIX, HAOMIOACHUIX U YTBEPKICHUAX, PeIaraTb KpUTEPUH JIJIS1 BBISIBJICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNA;

JenaTth  BBIBOJABI C  KCIOJIb30BAaHUEM 3aKOHOB JIOTMKHM, JEIAYKTUBHBIX H
MHAYKTHBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIBHO JIOKa3aTeAbCTBA MATEMAaTHUYECKUX YTBEpXKICHUU
(mpsiMbIE M OT NPOTHUBHOIO), BBICTPAMBATh APryMEHTAllMIO0, NPUBOAMTH IMPUMEPHI U
KOHTPIIPpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJECHUS U BHIBO/IBI;

BBIOMpATh croco0 penieHus y4uyeOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
penieHusi, BRIOMpaTh HamboJee MOAXOIAIIUMN € YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPUEB).

ba3oBble ucciienoBareabcKue AeiCTBHA:

UCIIOJIb30BATh  BONPOCHI KAaK MCCIENOBATEIbCKUNA HWHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOpEYHE, MpoOIeMy, yCTaHaBIMBATh
HCKOMOE U JJaHHOE, (POPMHUPOBAThH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIA 3KCIEPHUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBJIEHHUSA, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOATENbHO (OpMYyJIUpOBaTh O00OOLIEHUST M BBIBOABI IO pe3ysibTaTam
NPOBEAEHHOTO HaOJIIOACHUS, WCCIEIOBAHUSA, OLEHUBATH JOCTOBEPHOCTH IOJYYEHHBIX
PE3yABTATOB, BEIBOJAOB U 000OIICHHUIA;

IIPOTHO3MPOBAaTh  BO3MOJKHOE DPAa3BUTHE IIpollecca, a TAaKXKe BbIABUIaTh
IPEIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undopmaunmeii:

BBISBJIATH Je(UUUTH MHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETA HA BOIIPOC
Y IS PELECHUs 3a/1a4H;

BbIOMpaTh HH(OpPMAIMI0 W3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UpOBaTh M HHTEPIPETUPOBATH HMH(OPMALMIO Pa3IUYHBIX BUAOB M (HopM
IIPEACTABICHUS;

CTPYKTYpHpOBaTh HHGOpPMAIMIO, TNPEACTaBIAT, €€ B PpazIUuHbIX (Qopmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHuUKaTHBHBIC YHHBeEpPCAIbHbIC y4eOHbIC JeHCTBHA

Oo0wmenue:

BOCIPUHUMATh U (QOPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBUAMHU U
HEeJSIMU OOILEHUs], SICHO, TOYHO, IPAaMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
IMCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHMS II0 XOAY PELIEHMs 3aJadd, KOMMEHTHPOBAaTh
MIOJIYYEHHBIN pe3yJIbTarT;

B XoA€ OOCYXIEHHUS 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOyieMbl, pelraeMon 3ajjaud, BhICKA3bIBAaTh MJIEW, HAlIEJIEHHBbIE HAa TOUCK pEILIEHUS,
COIIOCTABJIAITE CBOM CYXKIEHUA C CYXKICHMSAMU JPYIMX YYaCTHUKOB JHAJIora,
oOHapy>KuBaTh pa3IMyue U CXOACTBO MO3ULMUH, B KOPPEKTHON (dopMe (popMyIHpoBaTh
pa3HoIIacHsi, CBOM BO3PaXKEHU,

NPEACTABIATh PE3YNbTAaThl PEUICHUS 3aJaud, OKCIEPUMEHTA, MCCIEI0BAHMS,
NPOEKTa, CaMOCTOATENbHO BbIOMpaTh (¢opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Npe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHBIe YHMBepcaJbHbIe YUeOHbIe J1eHCTBUS

Camoopranuszanms:

COCTaBJIATh IUIaH, aJTOPUTM pPEIICHUS 3aJayd, BBIOMpATh CIOCOO pEIICHUs C
y4€TOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHbI HHTEJJIEKT:

BJIQJIETh HABBIKAMM ITO3HABATEIHHOW peIECKCHH KaK OCO3HAHHUS COBEPIIAeMbIX
JNEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, MX pPe3yJbTaToOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pEIICHUS MaTeMaTH4eCKOM
3a/1a4u;



NOpeIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IpU PpELIEHUH 3ajauu,
BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH U YCIOBUSAM, OOBACHATH NPUYHUHBI
JOCTUKEHUS UM HEJOCTUKEHUS PE3YNIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJbHOCTD:

HNOHHUMATh M MCII0JIb30BaTh NIPEUMYIECTBA KOMAaHHON U MHANBUYaIbHON PabOTHI
OpU peleHUH Y4YeOHBIX 3ajady, NPUHUMATh II€JIb COBMECTHOM JESATEIBHOCTH,
IUIAaHUPOBAaTh OPraHU3alMl0 COBMECTHOM paboOThl, pacHpenensiTb BHIbI paloT,
JIOTOBAapUBAaThCs, OOCYXAaTh Mpolecc U pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TIPYyHNOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHI,
«MO3TOBBI€ IITYPMBbI» U UHBIE), BBIMOIHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOU
NENCTBUS C IPYTMMHU WIEHAMH KOMaH[Ibl, OLIEHUBAaTh KayeCTBO CBOETO BKJIa/aa B OOIIUI
HOPOAYKT IO KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHUS.

HNPEIMETHBIE PE3YJIbTATHI

K xoniy 10 kiacca o0yyaromuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IMOHSTHUSMHU CTEPEOMETPUU TIPU PEIICHUU
3a/1a4 ¥ TPOBEICHUY MaTeMaTHIYECKUX PACCYKICHUM;

® [pPUMEHATh AaKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPH pEIICHUU
TEOMETPUIECKHX 3a7ad;

e KJjaccu(pUUIMPOBAaTH B3aUMHOE PpACIHOJOKEHHE NPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE;

e CcBOOOJHO OMEPHUPOBATH MOHATHSIMH, CBS3aHHBIMH C YIJIaMU B MPOCTPAHCTBE:
MEXy MPSIMBIMU B IIPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMHE, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CcBOOOJIHO pacro3HaBaTh OCHOBHBIEC BUbl MHOTOTPAHHUKOB (TIpU3Ma, MUpaMH/Ia,
MPSIMOYTOJIBHBIN Mapalenenumnes, Kyo);

e KJjaccu(puIMpPOBaTH MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS [Tl KJIACCU(PUKAIIH;

e CcBOOOJIHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEUEHUEM MHOTOTPAaHHUKOB
TUIOCKOCTHIO;

® BHINOJNHATH MapajuIeIbHOE, HEHTPATHHOE W OPTOTOHATBHOE MPOCKTUPOBAHUE
¢GuUryp Ha MI0CKOCTh, BHITIOTHATH H300paxeHus (PUTYp Ha TUIOCKOCTH;

® CTPOWTH CEYEHHS MHOTOTPAaHHMKOB pAa3JIMYHBIMH METOJIaMH, BBIMIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ
cBepXxy, cOOKy, CHH3Y;

® BBHIUMCIATH TUIOIMIAAW MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, MHpaMUaa),
TE€OMETPUYECKHX TeJl C MPUMEHEHHEM (HOpMYIT;



CBOOOIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPHI;

CBOOOJHO OMEpPUPOBATH MOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

BBITIOJIHATH JACHCTBUA HAJl BEKTOPAMMU;

pemarb 3aJa4d  Ha  JIOKA3aTeJIbCTBO MATEMAaTUYECKUX  OTHOLIEHHW U
HaXOXJICHHUE T'€OMETPUYECKUX BEJIMYMH, IMPUMEHSAS WU3BECTHBIE METOABI IpPH
pEICHHMM MAaTEMAaTUYECKUX 3aJad IIOBBIIMIEHHOTO W BBICOKOTO YpPOBHS
CJII0’)KHOCTH;

MPUMEHATh  MPOCTEUIHE  MPOTPAMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLIEHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, TNPEOOpPa3oOBBIBATH W  UHTEPIPETHPOBATH HUHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX;

MPUMEHATHh TNOJIYYEHHbIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATH
peanbHble CUTyallid, MPUMEHATh H3YYEHHBIE MOHATHA B MPOIECCE IOUCKA
pelieHusT MareMaTH4ecku CGHOpPMYITUPOBAHHON MPOOJIEMbI, MOACIUPOBATH
peanbHbIE CUTYallMH Ha S3bIKE TEOMETPUU, UCCIEN0BATh TOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAHHEM T'E€OMETPUYECKUX TMOHATUM W TEOpeM, ammapara aireopsl,
pemarh MPAKTHYECKUE 3aJlaud, CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPUYECKUX
BEJINYUH;

UMEThb TMpEJCTaBleHUs] 00 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTH ¢yHIaMEHTa Pa3BUTHUSI TEXHOJIOTHI.

K konmy 11 kiaacca o0yyaronuiicss HAy4YuTCs:

CBOOOJIHO ONEpUPOBATH TOHSATHSAMH, CBS3aHHBIMH C IWJIMHIPUYECKOH,
KOHUYECKOU U c(hepuiecKoil MOBEPXHOCTIMU, OOBSICHSATH CIIOCOOBI TTOJTYUCHNUS;
OTIePHPOBATh MOHATHSMH, CBSI3aHHBIMH C TEJaMH BpAIECHUS: IIHIUHAPOM,
KOHYCOM, cepoi U 1mapom;

pacno3HaBaTh Tena BpalleHus (LMWIMHAP, KOHYC, cepa U map) U OObACHATH
CHOCOOBI MOJIyYEHUS TeJl BPALCHHUS;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE CPEPhI U TUIOCKOCTH;

BBIUMCIIATH BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalIeHUs, 00BEMBI U
TUTOIIAN TIOBEPXHOCTEH MHOTOTPaHHUKOB M TEJ BPAIICHUS, T€OMETPUICCKUX
TEJ C MpUMEHEHHEM (HOpMYyI;

CBOOOJIHO OIEPHUPOBATH TMOHITHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH TEJ
BpamieHNs] W MHOTOTPAaHHHMKOB: MHOTOTPAaHHUK, BIMCAaHHBIK B cdepy u
ONHCAaHHBIA OKOJIO cdeprl, cdepa, BONHCaHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHYS,

BBIUUCIIATH COOTHOIICHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEH W 0oO0BbEMamMu
IMOTOOHBIX TEI;



n300pakaTh N3ydyaeMble (PUIyphbl, BHIIOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKU U3
PUCYHKOB NPOCTBIX OOBEMHBIX (QUIYp: BUJI CBEpXY, COOKY, CHHM3Y, CTPOMTH
CEYEHHMs TEJI BPALLCHUS;

U3BJIEKaTh, HMHTEPIPETHPOBATh U  MpeoOpa3oBbIBaTh HHGMOpPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexkax
U PUCYHKaX;

cBOOOJIHO OIIEpUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpalluy HaJl BEKTOPaMU;

3aJ1aBaTh IVIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPJUHAT;

pelarb reOMETPUYECKUE 33Jaud Ha BBIYUCIICHHE YIJIOB MEXKIY MHPSAMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPH PELIECHUH;

CBOOOJIHO  ONEpUPOBATH MOHATHSIMM, CBSI3AHHBIMU C  JBHOKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOWCTBA JIBUKEHUM;

BBINIOJIHATh ~ M300paK€HHWS  MHOTOTPAaHHUKOB M TEJl  BpaIlllEHUs  IpHU
NapajuleIbHOM IEPEHOCE, LIEHTPaIbHOM CUMMETPUH, 3€pPKaJbHOM CHUMMETPUH,
IIpU OBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHusl MOA00US;

CTPOUTh CEYEHHs] MHOIOITPAHHHMKOB M TE€J BpAlllEHHsA: CEUEHUs LWIMHApA
(mapanienbHO W TEPHEHIUKYISIPHO OCH), CEUCHMs] KOHYyca (IapasuiesibHbIe
OCHOBAHMIO U MIPOXOSILINE Yepe3 BEPIUIMHY), CEUCHHUs 11apa;

UCIIOJIb30BaTh ~ METOJAbl MOCTPOEHUS CEYEHHMM: MeTOA CJEel0B, METOoJ
BHYTPEHHET0 NPOEKTUPOBAHNUS, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHUS;

OPUMEHSTh TeoMeTpuuYecKue (PaxkThl AJIsl PEIICHUs] CTEPEeOMETPUYECKUX 3ajad,
NPEIoaraloluX HECKOJbKO IIaroB PEIIEHUsl, €CIIM YCIOBUS NPUMEHEHHs
3aJIaHbl B IBHOW M HESIBHOU (hopme;

pemiatb 3aJadyd  Ha  JI0Ka3aTeJbCTBO MaTeMaTHUYECKHMX OTHOUICHUH W
HaX0X/CHHE F€OMETPUUYECKIX BEJINYHH;

OPUMEHATh IPOTrpaMMHBIE CpPEICTBA M  3JIEKTPOHHO-KOMMYHHKALMOHHbIE
CUCTEMBI IIPU PEUICHUHN CTEPEOMETPUUYECKUX 3a/ay;

IPUMEHSTh MOJYYEHHbIE 3HAHMSI Ha MPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATH U
OLICHMBATh peajbHbIE CUTYyallMH, NMPUMEHSATh W3YUYCHHbIC MOHSITHS, TEOPEMBI,
CBOMCTBa B MPOLIECCE IMOKMCKA PEIICHUS MaTeMaTHUeCKd CPOPMYIHUPOBAHHON
npoOyieMbl, MOJIEIMPOBAaTh peajibHble CHUTYyalldd Ha $3bIKE TIE€OMETpUH,
UCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIM C HCMOJIb30BAHUEM TI'€OMETPUYECKUX
NOHATHM M TeopeMm, anmapara aireOpbl, pemiarth MNpakTUYECKUe 3a/]aud,
CBSA3aHHBIE C HAX0XK/JIEHUEM F€OMETPUUECKUX BEIIMYUH;

UMETh TMpEJCTaBICHUS OO0 OCHOBHBIX JTanax pa3BUTHS TEOMETPUM Kak
COCTaBHOMW YacTu pyHIAMEHTA Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TEMIPOrPaMMblI Bcero Kontpoabubiepaborbl = [IpakTnyeckuepadoThbl P
o0pa3oBaTeIbHbIEPECYPChI
1 BBezcHue B cTepeoMeTpHio 23 1 https://resh.edu.ru/
B
2 SAUMHOE PacTIONOIKeHIe 6 1 https://resh.edu.ru/
NPSIMBIX B IIPOCTPAHCTBE
I1
3 APELILIBHOUTS HPIMRDe 1 8 https://resh.edu.ru/
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepHeHMIfyMpHOCTL HPAMBIX 25 https://resh.edu.ru/
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTJIBI U pacCTOSIHUS 16 https://resh.edu.ru/
MHoOTrOorpaHHHKH 7 https://resh.edu.ru/
BekTopbl B TPOCTPaHCTBE 12 https://resh.edu.ru/
8 [ToBTOpenue, 06001IeHUE U 5 5
crucTeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




11 KITACC

No HauMenoBanuepas e 1on u KosmmyecTBouacoB DJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero KonTtpouabnbiepadorsl  I[IpakTnuecknepadoTbl (wippopeie)
o0pa3oBaTe/IbHbIepecypChl
1 AHaTUTHYECKASTCOMETPHSI 15 1 https://resh.edu.ru/
5 [ToBTOpEHHE, O606IHCHI:I€ u 15 1
cucTeMaTHh3alys 3HaHUH
3 OO0BEMMHOTOTpaHHUKA 17 https://resh.edu.ru/
4 TenaBparieHnus 24 https://resh.edu.ru/
5 Hﬂofuam HOBEPRHOCTH | 9 1 https://resh.edu.ru/
00BEMBI KPYTJIBIX TEJl
6 JIBrokeHust 5 1 https://resh.edu.ru/
-, [ToBTOpeHwMe, 0606H16HI:IG U 17 2
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 8 0
[MPOI'PAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

I'eometpus 10 knacc. Yueonuk. Yrinyonenusiit ypoenb. ®I'OC

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

MatemaTuka : anrebpa U Havyajla MaTeMaTHYeCKOro aHajau3a, reomerpus. ['eomerpusi.
Yrny6néunsiit ypoBens : 10 knacc : meroanueckoe nocobue / E. B. bynko, A. T'.
Mepsnsk, B. b. [Tononckuii, M. C. SAxup. — M. : Benrtana-I'pad, 2020. — 83 c. : um.
— (Poccuiickuii yaeOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

Enunoe okHO qocTyma k oOpa3oBaTenbHbIM pecypcam http://window.edu.ru/

Enunast koymiekmus HudpoBeIx o0pazoBaTeIbHbBIX pecypcoB http://school-
collection.edu.ru/

Oo6mepoccutickuii mpoekt "IlIkona nmudposoro Bexa" http://digital.1september.ru/
®denepanbHbIi HEHTP MHOOPMALIMOHHO-00PAa30BaTENIbHbIX

pecypcos http://fcior.edu.ru/

denepanbHbiii moptan "Poccuiickoe oopazoBanue" http://www.edu.ru/

Yuu.py - HHTepaKTHBHAs OHJIalH-TaTdopma - https://uchi.ru/

becrutarnas mudposas mnardopma st 00ydeHUs OCHOBHBIM IIKOJIBHBIM MPeIMETaM
- https://education.yandex.ru/main/
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