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IlosicHUTeILHASA 3aIMUCKA

Lenb ocBoeHus mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HMHIMBUAYAJIbHBIX CIIOCOOHOCTEW OOYydYalOMMXCS TMPH H3YYCHHH TE€OMETPHUH, Kak
COCTaBIIIONICH mMpeaMeTHO ob6mactn «MaremaTnka W WHPOpPMATHKa» dYepe3 obecredeHne
BO3MOKHOCTH NPHUOOPETEHUS] M HWCIOJIB30BaHUS Oosiee TITyOOKMX TeOMETPUYECKHX 3HAHUN U
JEeWCTBUH, CIEUM(PUIHBIX TE€OMETPHH, U HEOOXOAWMBIX JJISl YCIIEHIHOTO MpPO(eCcCCHOHATHLHOTO
00pa30BaHus, CBA3aHHOIO C UCHOJIb30BAHUEM MATEMATHKH.

[IpropuTeTHBIMH 3a/1a4aMH Kypca F€OMEeTpUHN Ha YriyOJa€HHOM ypOBHE, PaCHIMPSIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacuIMpeHue IpEACTABICHUS O TEOMETPUM KAaK YacTH MHUPOBOM KYJIBTYpPBl M
(dhopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIONIMX OMNKCHIBaTh W M3y4aTh pa3Hble  SIBJICHUS
OKPY)KaIOILIEr0 MUpa, 3HaHUE MOHATHHHOTO ammapara no pasaeny «CrepeomeTpus» yueOHOTro
Kypca T€OMETpUH;

(¢hopMHpOBaHHE YMEHHS BJIaJIleTh OCHOBHBIMU MOHITHSIMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMHM CBOMCTBaMHM, 3HAHUE TeopeM, (GOPMYNI U YMEHHE UX MPUMEHSITh, YMEHHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOJUTh HECTAaHAAPTHBIE CIOCOOBI PeIIeHus 3a1a4;

¢bopMupoBaHHE YMEHHs paclo3HaBaTh Ha 4YEPTEKax, MOJEISIX W B pEaTbHOM MHUDE
MHOTOTPaHHUKH U TeJia BPAILEHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE MO/ICIIH;

(dbopmupoBanue MOHUMAaHUS BO3MOKHOCTH AKCHOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX Teopui, (GOpMUPOBAHHE MOHMUMAHUSA POJIM AKCHUOMATHKU IpPU TMPOBEACHUU
pacCyxJIeHUI;

(1)OpMI/IpOBaHI/Ie YMCHUA BJIAACTb MCTOAAMH JOKA34aTCJILCTB U aAJITOPUTMOB PCHICHU,
YMCHHA HUX [PUMCHATb, MNPOBOAUTH JOKA3ATCJIBHBIC PACCYXKACHHUA B XOAC PCHICHUA
CTCPCOMCTPHUYCCKUX 3a/ldd K 3aJa4 C [OPAKTHYCCKUM COIACPKAHHUCM, (bOpMI/IpOBaHI/IC
npeacTaBJICHUA O HCO6XO,I[I/IMOCTI/I J0Ka3aTCJIbCTB IIpU 000OCHOBAaHMH MaTEeMaTHYECKHUX
YTBep)KI[eHI/Iﬁ H POJIM aKCUOMATHUKU B ITPOBCACHUUN NCAYKTHBHBIX paCCY)KHCHHﬁ;

PasBUTUC HU COBCPHICHCTBOBAHHUC HWHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX CIIOCOOHOCTEH
o6yqa10m1/1xc51, IMO3HaBaTeIbHOM AKTUBHOCTH, HCCICIA0BATCIIbCKHUX YMCHHﬁ, KPUTUYHOCTU
MBIIJICHU A, HHTECPECA K U3YUCHUIO TCOMCTPHHU,

¢dopmupoBanue (PYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOM T€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TEOMETPHUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYallMsIX U MPU U3YYEHHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOsBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pPEAIBHBIX CUTYyallUd, HCCIEIO0BAaHUS
IIOCTPOEHHBIX MOJEIEH, UHTEPIPETALIUH ITOTYYEHHBIX PE3YIbTATOB.



OCHOBHBIMU COJIEpKATEIBHBIMH JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
kjaccax sBisitoTCs: «IIpsiMble M IUIOCKOCTM B HIpOCTpaHCTBE», «MHoOrorpaHHukm», «Tena
BpalleHUsD, «BEeKTOpbI U1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BH)KEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHue «yMETh OIEPHPOBATH TOHATHSIMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayOnéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOTrOo Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacrnpesnensercss HE TOJbKO [0 COJEp)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE IMPEIMETHBIM  pe3yiIbTaTaM  OCBOCHHS
®enepanbHON pabouell mporpamMmbl, pacripeneaEHHbIM [0 ToAaM O00y4YeHUs], CTPYKTYPUPOBAHO
TakuM o00Opa3oM, 4yTOObl KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOCaM OOy4arouuecs
oOpalagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEOBATEIbHO UM TOCTYNATEIbHO, C COOJIOACHHMEM MpPHUHIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HaHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN O0YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[lepexoxa k U3y4eHUIO T€OMETPUU Ha YIIIyOJEHHOM YPOBHE IO3BOJISET:

co3maTh yciaoBus il auddepeHnuanuu  oOy4eHHs, TOCTPOCHUS WHANBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOeclneduTh YrIIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTiukay;

MOJATOTOBHUTH OOYYAIOMIMXCSI K MPOJOJDKCHHIO U3YyYCHUsT MaTeMaTHKH C Y4E€TOM BBIOOpa
Oynymei mpodeccun, obecriednBasi MPEEMCTBEHHOCTh MEXKIy OOmUM M TpodeccuoHaTbHBIM
o0pazoBaHHEM.

Ha usydenne ydeOHOro kypca «l'eomerpusi» Ha yriiyOJI€HHOM ypoBHe oTBojutTcs 204
gaca: B 10 xiacce — 102 yaca (3 yaca B Henmeno), B 11 kimacce — 102 gaca (3 yaca B Heneno).
COJEP/KAHUE OBYYEHUA

10 KVIACC
IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHATHS CTCPCOMCETPUH. Tqua, ImpsAMas, II0CKOCTb, IIPOCTPAHCTBO. ITonstue
00 aKCHOMaTHYECKOM MMOCTPOCHHUH CTCPCOMCTPHUN: AKCUOMBI CTCPECOMETPUHU U CIICACTBUA U3 HUX.

BzaumHoe PacCIIOJIOKCHHUE MPAMBIX B IIPOCTPAHCTBE: MEPCCCKAOIUCCA, TMapaUICIIbHBIC U
CKpCUIUBAIOIIHUECS MTPAMBIC. HpI/I3HaKI/I CKpCHINBAOMIUXCA IIPAMBIX. HapaJ'IJIeJ'ILHOCTB MMpAMBIX U
IUIOCKOCTEN B MMPOCTPAHCTBC: MAPAJUICIILHBIC IMPAMBIC B IIPOCTPAHCTBE, MAPAJICIIbHOCTD TpéX
MpsAMBIX, napajijieJIbHOCTb HpHMOﬁ )51 IIJIOCKOCTH. HapaJ'IJ'ICJ'ILHOG u HCHTPAJIBHOC
MMPOCKTUPOBAHUEC, I/I306pa)KeHI/Ie (1)I/Il"yp OcHOBHBIE CBOICTBa napajijieJIbHOTO MITPOCKTUPOBAHUA.
I/I306pa)KCHI/Ie CI)I/Ipr B napanneanOITI IMPOCKIUH. Vrusl ¢ COHaAITpaBJICHHBIMU CTOpPOHAMH, YI'OJI
MCXKAY HNpsAMBIMHU B TIPOCTPAHCTBC. HapaHHCJ'IBHOCTL IJIOCKOCTEH: napajiCJIbHbIC TIJIOCKOCTH,
CBOMCTBaA napaJijiCJIbHBIX IUIOCKOCTEHA. HpOCTCI\/’II_HI/Ie IPOCTPAaHCTBCHHLIC (I)I/Il“ypbl Ha IIJIOCKOCTH:
TCTpasap, MapajiiCJICruIiCa, IOCTPOCHUEC CEUYCHMH.



[lepneHIUKYIApPHOCTE HPSAMOM M IJIOCKOCTH:  IEPIEHAMKYISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IMpsIMbIE [ApPAJUICJIbHBIE U IEPIECHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTA IIPSAMOM M INIOCKOCTH, TeOpeMa O MpsAMOW IEpPHEHIAUKYJIAPHOU
mockoctyu. OpTOroHaNbHOE NPOEKTUpOBaHME. llepneHauKysp U HAKIOHHBIE: PAaCCTOSHUE OT
TOYKH /IO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHUs (PUTYPHI HA TUIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema
0 TPEX MEPHEHAUKYIISIPAX.

VYIuBl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yroJl, TUHEHHBII
yroa JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHHble yribl. CBOICTBa IUIOCKHUX YIJIOB
MHOTOTrpaHHoOro yrja. CBOWCTBA MJIOCKUX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHMKH

Bunel MHOrorpaHHMKOB, pa3BEépTKa MHOTorpaHHuka. [Ipusma: nN-yronbHas mpu3sMa,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M TOJIHAs MOBEPXHOCThH Mpu3Mbl. [lapamnenenumnern,
MPSIMOYTOJIbHBIM Tapajulesienune] W ero cpoWcrBa. Kparwailiime nyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yrojbHas MupaMuja, paBwibHas U yced€HHas nupamuibl. CoiicTBa pédbep U OOKOBBIX I'paHel
MpaBWIbHON mnupaMujbl. [IpaBuiabHBIE MHOTOTPAaHHHKH: IpaBWIbHAS NpU3Ma M MpaBUIIbHAs
UpaMuza, NpaBUIbHAs TPEYroJibHas MUpaMyUia U IMpaBUIbHBIN TeTpasap, Kyo. IlpencraBnenue
0 NPaBUJIBHBIX MHOTOI'PAaHHUKAX: OKTA3AP, JOAEKAdAP U UKOCAIP.

Brruncienue aeMeHTOB MHOTOTPAaHHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 60xkoBOi
MOBEPXHOCTH M TIOJIHOM MOBEPXHOCTH MPSMOW MPU3MBI, ILJIONIAJb OCHOBAaHUI, Teopema o
OOKOBOM TIMOBEPXHOCTH MPsAMOM mNpu3Mbl. Ilnomaas OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
MPaBUJILHON MUPaMUIbl, TEOPEMA O IUIOLAAN YCeUEHHOM MUPaMUIbI.

CumMMeTpusi B MPOCTPAHCTBE. DIIEMEHThl CUMMETPUU TPABUJIIbHBIX MHOTOIPAHHUKOB.
CumMMerpusi B MNpPaBUILHOM MHOTOTPAHHUKE: CHMMETpHUsS Mapajljiesienuneaa, CUMMETPHS
MIPaBUWJIbHBIX MTPU3M, CHMMETPUS MPABUILHOM MUPAMHU/IBL.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

IlonsaTus: BCKTOP B IIPOCTPAHCTBE, HYHGBOﬁ BCKTOp, JJIMHA HCHYJIEBOT'O BCKTOPA, BEKTOPLIL
KOJUIMHCAPHBIC, COHAIIPABJICHHBIC MW IIPOTHUBOIIOJIOKHO HAIIPAaBJICHHBIC BCKTOPLI. PaBencTBo
BCKTOPOB. HeﬁCTBHﬂ C BCKTOpaMH: CJIIOJ)KCHHC U BbBIYUTAHUC BCKTOPOB, CyMMa HECKOJIbKHUX
BCKTOPOB, YMHOXCHHUC BCKTOpa Ha YHCIIO. CBoiicTBa CIIOXKCHUS BCKTOPOB. CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. IlonsTue KOMINIIaHAPHBIC BECKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
TpéX BCKTOPOB. HpaBI/IJ'IO napajjiejenumIicaa. TeopeMa O Pa3JIOKCHUHU BCEKTOpa II0 TpeM
HCKOMIUIAHAPHBIM  BCKTOPaM. HpHMOYTOJ'IBHaH CUCTEMa KOOpJAWHAT B IPOCTPAHCTBC.
KOOp,Z[I/IHaTBI BCKTOpA. CBs13b MCKAY KOOpAWHATAMH BCEKTOpAa M KOOpAWMHATAMU TOUYCK. Yron
MCKAY BEKTOpaMHU. CKaJ'IHpHOC IMPOU3BCIACHUEC BEKTOPOB.

11 KUIIACC

Tesna Bpamenus



[TonsTHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTh, ChepuuecKas
MOBEPXHOCTh, OOpasymomme noBepxHocTei. Tena BpamieHHs: UWIMHAP, KOHYC, YCEUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonoxenue chepsl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha IIocKocTH. Pa3BépTka mumuapa u konyca. CummeTpust
cdepsl U mapa.

O0BéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJBHOTO
napajenenunena u ciaeactsus u3 He€. OObEM NPSAMON M HAKIOHHOM TPHU3MBI, IHIUHAPA,
nupamuibl 1 kKonyca. O0bEM 11apa U apoBOro CErMEHTA.

KomMOuHnauu Ten BpalleHHs W MHOTOrpaHHUKOB. [Ipu3ma, BHucaHHass B LWJIMHID,
omnucaHHas okoJio muiuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHOU B
MHOTOTPAaHHUK WJIH TEJIO BpalllEHUS.

[Inomans MOBEPXHOCTH LMIMHIPA, KOHYyca, Iuomans chepsl u e€ uvacreid. Ilonobue B
npoctpanctBe. OTHomieHHe O00BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOJOOHBIX  (UTYP.
IIpeoOpa3oBanue momoOus, romMoTeTus. PemieHue 3amad Ha IUIOCKOCTH C MCIHOJB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie ceueHuu MHOI'OTpaHHUKOB W TCJI  BpallCHHA: CCUCHUA TUIIHNHIPA
(mapasmienpbHO W TEPICHAUKYISIPHO OCH), CEUYCHHsS KOHyca (MapaulelibHble OCHOBAHHUIO M
MPOXOSIINE Yepe3 BEPIINHY), CCUCHHS IIapa, METOJbl MIOCTPOCHHUSI CCUCHHA: METOJ CJIEIOB,
METO]] BHYTPEHHET0 IPOCKTHPOBAHHUS, METO]T TIEPEHOCA CEKYILEH IITOCKOCTH.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektops! B npoctpancTBe. Onepauuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHUdA. [IpsMoyronbHas cucTemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pElIeHUH T€OMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBYIKCHHWA. BHIbBI MBWKEHUH: NapaieIbHBIA MEPEHOC, IEHTpalbHAs CUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogoous. [Ipsmast u cdepa
Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBIM YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI
1) rpa:knaHckoe BOCIUTAHUE:

C(l)OpMI/IpOBaHHOCTB Fpa)KHaHCKOﬁ MO3UIIMHU o6yqalomerocsi KaKk aKTHBHOITO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_[CCTB8., MMPpEACTABJIICHUEC O MATCMATHUYCCKUX OCHOBAX



(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, MOpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI U JPYroe), yMEHHWE B3aUMOJCHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKLIUSMHU U Ha3HAYCHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTh POCCUHCKON TPAXKAAHCKON MACHTHYHOCTH, YBAKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHUIMCKONW MAaTEMaTHUKH, EHHOCTHOE OTHOIIEHUE K JIOCTHKEHHSIM POCCUUCKUX
MAaTEMAaTUKOB M POCCUMCKONW MAaTEMaTUYECKOMN IIKOJbI, WCMIOJb30BAHUE ITHUX JIOCTH)KEHUU B
JIPYTUX HAYKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBCHHOC BOCIIUTAHHUE:

OCO3HAHME  JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, CHOPMUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO NOBCACHUA, CBA3AHHOIO C MPAKTHYCCKUM IMPUMCHCHUEM
JOCTHKEHUM HAayKu U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO;

4) acTeTHYeCcKO€e BOCIIMTaHME:

3CTETHYECKOEC OTHOIICHUEC K MHpYy, BKJIO4Yas OCTETUKY MATEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEpEcax 37J0POBOrO
u Oe3omacHOro oOpasa >KHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOMN AEITEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 3a7a4 MaTeMaTHUeCKON HapaBIEeHHOCTH;

7) PKOJIOrNYecKoe BOCIIUTAHHNE:

C(I)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYpbI, IIOHUMAHHUC BJIMIHUSA COLHUAIBHO-
OKOHOMHYCCKUX IMPOLECCOB Ha COCTOAHUC HpHpO,[[HOfI U COLMAIbHOU Cpeabl, OCO3HAHUC
r100aJIbHOTO XapakTepa 9KOJOTHYCCKHUX npo6neM, OpUCHTAlHA Ha MMPUMCHCHUC
MaTeMaTUYECKUX 3HAHUN I peuiCHud 3a1a4 B obiactu Oprxcanmeﬁ Cpcabl, IMJIAHUPOBAHUC
MOCTYIIKOB U OLICHKHU UX BO3MOXKHBIX MOCIEACTBUI JJIs Oprxca}omeﬁ CpCabl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



Cc(OPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH NMPAaKTHUKH, MOHUMAHHE MAaTEMaTHYeCKOW HAyKH Kak c(epsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYILECTBIIATh IMPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh UHANBHIYAJIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC yHHBepPcalbHbIE YyueOHbIe JeliCTBUSA
ba3oBrble 1ornyeckue 1eHCTBHSA:

BBISIBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHMH MeXAy TOHATUSAMHU, (QOPMYIUpPOBATH ONpEAENeHUsS IOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKAlMU, OCHOBAaHUSA JUIsl 0000LIeHus u
CPaBHEHUs, KPUTEPUHU IIPOBOIUMOTO aHAJIM3A;

BOCIIPUHUMATh, (POPMYIHPOBaTh U MPEOOPa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHBOpEeUHs B (akTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEPUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHO JI0Ka3aTelbCTBA MAaTeMaTHUECKUX YTBEpKAEHUHN (MpsiMble U
OT TPOTUBHOTO), BBICTpAaUBATh ApPryMEHTAlUIO, MPUBOJAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBIBO/JIBI;

BBIOMpaTh cnoco0 pemieHus y4deOHOW 3amaun  (CpaBHUBATh HECKOJILKO BapUaHTOB
pelieHus, BbIOMpAaTh HaWOOJee MOIXOAANIMH ¢ Y4ETOM CaMOCTOSITEIIBHO BBIJCICHHBIX
KPUTEPHUEB).

Bba3oBble ncciaenoBarebLCKHE TeHCTBUA:

HCIOJIb30BaTh BOIPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (GOPMYIUPOBAThH
BONPOCHI, (PUKCHUpYIOIIME NPOTHBOpEYHE, MpoOIeMy, yCTaHAaBJIMBaTh HCKOMOE U JAaHHOE,
(bopMupOBaTh TMIIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHE;

nNpoBOAUTE  CaMOCTOATCIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, HCCJICIOBAHUC IIO
YCTaAHOBJICHHUIO 0COOCHHOCTEH MAaTEeMAaTHYECKOTO O6”beKTa, SABJICHHUS, MPOLECCa, BBISBICHHUIO
3aBHCHUMOCTEN MCKAY 06’bCKTaMI/I, SABJICHUSAMHU, IIPOLCCCAMU;

CaMOCTOSTENILHO (hOpMyIHpOBaTh 00OOIICHUS M BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIFO/ICHUS, UCCIIEIOBAHUS, OLICHUBATD JIOCTOBEPHOCTD MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEHHI;



MMPOTHO3UPOBATHL BO3SMOXKXHOC PA3BUTHUC ITPOLICCCA, a@ TAKIKC BbIABUTATh IMPCAIIOJIOKCHUA O
€ro pa3BUTHUHU B HOBLIX YCIIOBUAX.

Padora c undopmanueii:

BBISIBIISATE JIeUIIUTHI HHPOPMAIUH, JTAHHBIX, HEOOXOUMBIX JIJIsi OTBETAa Ha BOMIPOC H IS
pELICHUS 3a1a4H;

BbIOMpaTh MHGOpPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, aAHAJIM3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U  (HopMm
MIPEACTABIICHUS;

CTPYKTYpUpOBaTh  MH(pOpMalMIO, MPEACTaBlIsATh €€ B  pa3MuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OLICHMBAaTh HAJAE&KHOCTh HMHPOPMAIMM 1O CaMOCTOATEIBHO  CPOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTUBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXJIECHHUS B COOTBETCTBHM C YCIOBHUSIMU U IIENISAMU
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M HMUCHMEHHBIX
TEeKCTax, JaBaTh TOSACHEHUS IO XOAY peUIeHHus] 3aJayd, KOMMEHTHUPOBATh MOJYYECHHBIN
pe3ynbTarT;

B XoJie OOCYXKIeHHs 3aJaBaTh BOIMPOCHI MO CYLIECTBY OOCYXJaeMON TeMbl, IMPOOIEMBI,
pelaeMoil 3a7auu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIC HA MOWCK PEUICHHS], COMOCTAaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH OPYTUX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jHuue U CXOJICTBO
MO3ULIUH, B KOPPEKTHOU (hopMe HopMyIHpOBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

OpCACTABIATE PE3YIBTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HMCCICAOBAHUA, ITPOCKTA,

CaMOCTOATCIBHO BBI6I/IpaTB Q)OpMaT BBICTYIUICHUS C y‘IéTOM 3alad IMIpC3CHTAllUU U
0COOEHHOCTEH ayJUTOpPHH.

PeryisiTuBHbIE YHHBepPCaJIbHbIEe YUeOHbIe AeiicTBUS

Camoopranm3anus:

COCTaBIIATh IUIAH, AITOPUTM pEUICHUS 3aJadyd, BBIOMPATh CIOCOO pEelIeHHs C Y4ETOM
HUMEIOIIUXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH

BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIUu.

CﬁMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJLJIEKT .



BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICIMTENBHBIX MpPOIECCOB, HMX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTAaTa PEIIECHUS MATEMATUYECKOM 3a1a4H;

NpEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpH PEIICHUM 3a]a4M, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJlbTaTa MEIH ¢ YCIOBHSIM, OOBSICHATH NPUYMHBI
TOCTIDKEHUSI WM HEAOCTIDKEHHSI PE3YyNIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIMIMOKY, /JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pEeIICHNN y‘IC6HI:vIX 3aaa4, IMOpPHUHUMATbL MCJIb COBMECTHOU ACATCIIBHOCTHU, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpenessiTh BUABI padOT, JTOrOoBapHBAaThCS, 00CYXKIATh
MIPOIIECC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B IpyNNOBBIX (opMax paboThl (0OCyXIeHus, 0OMEH MHEHUH, «MO3TOBbBIE
IITYPMb» U HHBIE), BBIIOJHATH CBOI 4acTh pabOThl U KOOPJAWHHUPOBATH CBOM JAEUCTBUS C
IPYrUMHM 4IEHAaMH KOMAaH/bl, OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMM MpPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aMMOJIEHCTBUS.

MHNPEIMETHBIE PE3YJIBTATbBI
K xoniy 10 kiaacca oOydaromuiicss HAyIuTCs:

e CcBOOOJHO ONEPUPOBATh OCHOBHBIMM MOHATHAMU CTEPEOMETPHUH NPH PEIICHUH 33734 U
IIPOBECHUU MaTEMaTUYECKUX PaCCYKICHUM;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEICTBUS W3 HHUX [P PELICHUU
reOMEeTPUYECKUX 3aj1ay;

e KJjaccu(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, MIIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATh NOHATUSAMM, CBSI3aHHBIMU C YIJaMHM B IPOCTPAHCTBE: MEXAY
IPSIMBIMH B IIPOCTPAHCTBE, MEXKAY MPSIMON U MJIOCKOCTHIO;

e CcBOOOJIHO ONEPUPOBATH MOHATUAMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIC BMJIbl MHOI'OIPAaHHHMKOB (TIpuU3Ma, NHUpaMuia,
NPSIMOYTOJIbHBIN Mapajuiesenumnen, Kyo);

e KJjaccu(pUIMPOBATh MHOTOTPAHHUKH, BEIOMPAs OCHOBAHHUS IS KIIaCCHU(PUKALIUU;

e CBOOOJHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

®  BBINOJIHAThH NapajieNIbHOE, IIEHTPAIbHOE U OPTOrOHAJIHOE NMPOEKTUPOBaHKUE (PUryp Ha
IUIOCKOCTD, BBITIOJHATH N300paXkeHus pUIyp Ha IIIOCKOCTH;

® CTPOMTH CEYEHUS MHOTOIPAHHUKOB PAa3TUYHBIMU METOJAMHM, BBINOJHATH (BBIHOCHBIC)
IUIOCKUE YepTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;



BBIYMCIIATh IUIOIIAAM IMOBEPXHOCTEW MHOIOIPAHHUKOB (TIpu3Ma, NHUpaMuja),
TeOMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,;

cBOOOJTHO ONEpUPOBATh MOHATUAMU: CHMMETPHS B HPOCTPAHCTBE, IIEHTP, OChb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPHI;

cBOOOTHO OTIEPUPOBATH MOHATUSMH, COOTBETCTBYIOITUMH BEKTOPAaM M KOOpPAMHATaM B
IIPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HAJl BEKTOPaMH;

pemiaTe 3aJadd Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHMM M HaXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, IIPUMEHsISI UW3BECTHBIE METOABI IIPU  PELICHHUH
MAaTEeMaTHYECKHUX 3a/1a4 MTOBBIIIEHHOTO W BBICOKOT'O YPOBHSI CJIIOKHOCTH;

MIPUMEHATH NPOCTENIINE MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PEUIEHUHU CTEPEOMETPUIECKUX 3aa4;

W3BJIEKATH, peoOpa3oBhIBATh 51 MHTEPIPETUPOBATH nH(pOopMaLHIo 0
MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (UTrypax, MPEACTaBIECHHYIO Ha uepTexkax u
PUCYHKaX;

IIPUMEHATHh T[OJY4YCHHBIE 3HAHUS Ha IPAaKTUKE: CpPAaBHMBATh M aHAJIU3MPOBATH
peanbHbBle CUTyallud, NPUMEHSATh W3YYEHHBIE MOHATHS B MPOLECCE MOMCKA PEIICHMS
MaTeMaTH4ecKu cHOPMYIUPOBAHHON MPOOJIEMbI, MOJETUPOBATh PEAIbHBIE CUTYAIlUU
Ha S3bIKE TE€OMETpPUM, HCCIEAOBaTh ITOCTPOECHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATHI W TeopeM, ammapara aireOpbl, permarb HIpaKTHYeCKHe
3a/1a4¥, CBA3aHHBIC C HAXOXKIEHUEM I€OMETPUYECKUX BEIIUYMH;

UMETh TpEACTaBIE€HUS 00 OCHOBHBIX JTalax pa3BUTUS I'€OMETPUM KAaK COCTABHOM
4acTU (yHAaMEHTa Pa3BUTHSI TEXHOJIOTUH.

K xoniy 11 kiacca oOydaromuiicss HAyIUTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMIIMHIPHYECKON, KOHUYECKOU U
cepudecKoil MOBEPXHOCTIIMH, OOBICHAThH CIIOCOOBI ITOJTyYCHHUS,

OIIEPUPOBATH TIOHSATHSIMHU, CBSI3aHHBIMH C TEJaMH BpAICHUS: IWIHHIPOM, KOHYCOM,
ctepoil u mapowm;

pacrno3HaBaTh Teja BpamleHus (IUIHHAP, KOHYC, cdepa U map) U 0OBSICHATh CIIOCOOBI
MOJTyYCHUS TEJl BPALICHUS;

KJIaccu(UIMPOBATh B3AMMHOE PACIIONIOKEHHE CEPhI U TNIOCKOCTH;

BBIUMCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M T BpaileHHs, 00bEMBI U
IUTOIIAM MMOBEPXHOCTE MHOTOIPAHHMKOB M TEJ BPAICHHS, T€OMETPHUCCKUX TEIl C
npUMEHEHHEM (hOPMYIT;

CBOOOJTHO OTICPUPOBATH MOHSTUSMU, CBSI3aHHBIMH C KOMOWHAIMSIMUA TEJI BPAILICHUS H
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy UM OMUCAHHBIA OKOJIO cepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIIEHHS MEXIY IIOMAIIMHU MTOBEPXHOCTEH U 00bEMaMU TIOJOOHBIX
Te,

n300paxaTh H3y4aeMble (PUTYpBI, BBIMOTHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY, CHU3Y, CTPOUTHh CEUCHHUS
TEJ BpaIllCHHUS;

W3BJICKATD, UHTEPIPETUPOBAT U npeoOpa3oBbBaTh  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYypaX, MPEACTAaBICHHYIO Ha YepTexax u
PUCYHKAX;



CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHCHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;

pelmiatbh TEOMETPUYECKUE 3a/adll Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMA H
IUIOCKOCTSIMU, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO A IPH PEIICHIH;

CBOOOJHO OIEPUPOBATH IMOHSATHSIMH, CBSI3aHHBIMH C JBHKCHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JBMKCHUI,

BBITIOJTHATh W300paKCHHUSI MHOTOTPAHHUKOB W TEJl BpAIICHUS MPH TMapauieIbHOM
MepeHoce, NEeHTPATbHONH CUMMETPHH, 3epKaTbHOW CUMMETPHH, IPU TIOBOPOTE BOKPYT
MPSIMO, TTPe0Opa30BaHUS 110100,

CTPOUTh CEYCHUS MHOTOTPDAaHHWUKOB W T BpANICHUS: CEYCHUS [UIUHApA
(mapanienbHO U MEPIEHANKYISIPHO OCH), CEYSHHs KOHyca (MapajuieIbHble OCHOBAHHUIO
Y TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS I1apa;

WCII0JIb30BaTh METOJBI TOCTPOCHUS CEUYCHUN: METOJ[ CIIEJ0B, METOJI BHYTPCHHETO
MIPOCKTHPOBAHMS, METOJI IEPEHOCA CEKYIIEeH IIIOCKOCTH;

JOKa3bIBaTh FTEOMETPUICCKHIE YTBEPIKICHHUS,

MPUMEHATh TeoMeTpuueckne (akThl JUISI PEIICHUsS CTEPEOMETPUYECKHX —3ajad,
MIPEJIITOJIATAIONTNX HECKOJIBKO IIAaroB PEIICHUS, €CIIA YCIOBUS MPUMEHEHHS 3a/1aHbI B
SIBHOW U HESIBHOU (opme;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOUICHHH M HaxOXICHHE
reOMETPUYECKUX BEJINYMH;

MIPUMEHSTH MPOTPAMMHBIE CPE/ICTBA U 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH
PELICHUH CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHSITh TOJY4YeHHbIE 3HAaHUS Ha IMPaKTHUKE: CpaBHUBATh, AaHAIUM3UPOBATh WU
OIICHUBATh peajbHbIE CUTYallUU, IPUMEHATh U3YUYCHHbIE MTOHSITHS, TEOPEMbI, CBONCTBA
B Ipollecce IOMCKAa pEIIeHHUs MaTeMaTH4eCKu CQHOPMYIHUPOBAHHON MPOOIEMBI,
MOJENTUPOBATH peajbHble CUTYAIlMH HA A3bIKE F€OMETPHUH, UCCIIEI0OBATh MOCTPOCHHbBIE
MOJIENIU C HCIIOJIb30BAHWEM INeOMETPHYECKHUX MOHITHM M TeopeM, ammapaTa aireOpsl,
pelaTh NpaKTHYEeCKHUE 3a/1a4H, CBI3aHHbIE C HAXOKCHHEM M€OMETPHUUECKUX BEJIUYUH;

® UMETh NpPEJCTaBICHHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPHUH KaK COCTAaBHOM wYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJOTUIL.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
Ne | HaumenoBanme
n/ pa3/ieioB U TEM Bcer Kontpouabnsl | IIpakTnueckn (unppornic)
o0pa3oBaTe/ibH
n NPOrpaMMmel 0 e padoTbl e padoTbl BIE pecypeb
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
1 Beenenue B 23 1 pecypce
CTEPEOMETPHUIO «JlomamHue
3amanus. CpenHee
oOuiee




oOpaszoBaHue.
I'eomerpust», 10—
11 knacc, AO
«3narenbcTBO
"[Ipocsemnienue»
B3anmuoe
2 pacroJioxKeHue 6 1
MPSIMBIX B
MIPOCTPAHCTBE
[TapannensHOCTH
3 TPAMBIX H 8
TIJIOCKOCTEH B
MIPOCTPAHCTBE
Tpenaxep
[lepnenukynspHoc «O6mnako
4 Th TIPSIMBIX H o5 3HAHUI.
IJTOCKOCTEN B Maremartuka. 10
MIPOCTPAHCTBE kiacce, OO0
«DusukoH Jladb»
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHoOTOTrpaHHUKH 7 1
DJIEKTPOHHBIN
00pazoBaTeIbHBI
1 pecypc
«Jlomaraue
Bexkrtops! B SAIAHMA.
7 12 Cpennee ob1ee
MIPOCTPAHCTBE
oOpazoBaHue.
['eomerpusi», 10—
11 knacc, AO
«3marenscTBO
"[IpocBenienue»
[ToBTOpEHME,
8 00001IeHNE 1 5 2
CUCTeMaTH3aIHs
3HAHUM
OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOTPAMME
11 KJIACC
KosmnuecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBaHue
Ne (uudgposbIe)
/i Pa3ae/ioB U TEM Beero Konrtpousnbie | IIpakTnueckue 06pazoBaTebHbIe
NporpaMmmasl padoTsI padoThI pecype
1 Ananutnyeckas 1 ONEKTPOHHBIN
T€OMETPHUSI 00pa3oBaTeNbHbIN




pecypc «/lomarinue
3ananus. CpenHee
oOmiee
oOpazoBaHue.
['eomerpus», 10-11
knacc, AO
«31aTeabCcTBO
"[Ipocsemienue»

Tpenaxep «Ob6mako

IToBTOpEHNME, %
000011ICHIE 1 3HAHHUIY.
cHUCTeMaTH3aIlNs 15 Marematuka. 11
3HAaHUU knacc, OOO
«DusukoH JIady»
DNIeKTPOHHBIHN
00pa3zoBaTeNbHBIN
pecypc «/lomarraue
3aganus. Cpennee
O0BéM 17 obmee
MHOTOTpaHHUKA o6pasoBaHHe.
I'eomerpus», 10-11
knacc, AO
«31aTeabpCcTBO
"ITpocBemienue'»
Tena BpameHus 24
IInomanu
TTOBEPXHOCTH U 9
00BEMBI
KPYTJIBIX TEJ
JIBroKeHUs 5
[ToBTOpEHME,
000011IeHHE U 17
cHUCTeMaTH3aIlns
3HAHHHI
OBIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOTPAMME




