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HOACHUTEJIBHAA 3AIIMCKA

'eomeTpust sBIsSETCS OMHUM U3 0a30BBIX KYypCOB HAa YPOBHE CPEIHETO
o01ero o0pa3oBaHus, TaK Kak 00ECIIEUYMBACT BO3MOXXHOCTh U3YUCHUS AUCITUIUINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH M TMPEAMETOB TyMAaHHTAPHOTO ITUKIIA.
[TockonmbKy  JIOTHYECKOE  MBIIUICHHWE,  (QopmMupyeMoe TpH  H3yYCHUH
0OyYarOIIMMHKCS TTOHSITHHHBIX OCHOB T'€OMETPHH, TPH JI0KA3aTEIBCTBE TEOPEM U
MIOCTPOCHHH IIEMTOYKH JIOTUYECKUX YTBEPKICHUHN MPHU PEIICHHH T€OMETPUYECKHUX
3ajlady, YMCHHE BBIJIBUTaTb M OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIb3YIOTCS TIPU PEIICHUH 3a/7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTHU
dusznyeckux 3aaad.

Ilens ocBOEHUS MporpaMMBbl YUeOHOTO Kypca «I ecoMeTpusi» Ha yriayOoaéHHOM
YpOBHE — Pa3BUTHEC WHIWBHAYAIbHBIX CIIOCOOHOCTEH OOyYaromuxcs TpH
U3YYEHUH T€OMETPHUH, KaK COCTaBIISIONIEH MpeaMeTHO obnacTu «MareMmaruka u
uHpopMaTHKa»  uyepe3  oOecredyeHHe  BO3MOXKHOCTH  NPHOOpETeHHS U
UCIIONIb30BaHUs Oosnee TiayOOKUX TE€OMETPUYECKUX 3HAHUW U JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, B HEOOXOIUMBIX JIJIS YCIICIITHOTO MPOdeCCHOHATBHOTO
o0Opa3oBaHusl, CBSI3aHHOTO C UCIIOJIb30BaHMEM MAaTEMATHKH.

[IpropuTeTHBIMH 3a/layaMu Kypca T'€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaACHIMPSAIONIMMH M YCUIIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SBIISIOTCS:

paciMpeHue MpeACcTaBiIeHUs] 0 TEOMETPUU KaK 4acTH MUPOBOW KYJbTYphI U
dbopMupoBaHNE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MHUPOM,

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak o
BOXHEUIINX MATEMAaTUYECKUX MOJIETISAX, IMO3BOJSIOMIMX OMUCHIBATh U HU3YyYaTh
pa3HbIe SBIIEHUS OKPY’KAIOIIET0 MUPa, 3HaHWE TIOHATUIHOTO armapara 1o pa3zieiy
«CTtepeoMeTpus» y4eOHOTO Kypca reOMEeTPHUH;

dopMupoBaHME  yMEHHMS ~ BJAJE€Th  OCHOBHBIMH  TMOHSATHUAMH O
NPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMHU CBOWCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMmMeHHE WX TPUMEHSTHh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIWUTH
HECTaHIapTHBIE CIIOCOOBI PEeIIeHUs 3a/aY;

dbopMupoBaHNE YMEHHS PACIO3HABATH HA YEPTEkKaX, MOJACISIX U B PEATHHOM
MHpE MHOTOTPAaHHUKMA ¥ TeJa BpalleHUs, KOHCTPYHPOBATH TE€OMETPUYECCKUE
MOJIEIIH;

dbopMuUpOoBaHNE TOHMMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopwid, (OPMUPOBAHUE TMOHUMAHUS PO AKCUOMATHKH TIPU
MIPOBEICHUU PACCYKICHUM;

dbopMupoBaHNE yMEHHS BJIAJCTh METOJAAaMHU JOKA3aTEeIhCTB W AJITOPUTMOB
pelIeHHs, YMEHHUSI WX TPUMEHSITh, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS B
XOJI€ PEIICHUS CTEPEOMETPUUCCKIX 3a/1ad U 33/1au C IPAKTHICCKUM COJICPKAHUEM,
dbopMupoBaHWE TIPEACTABICHHUS O HEOOXOMAMMOCTH  JIOKA3aTEeIbCTB  TIPH



000CHOBaHMHM MaTEMAaTUUYECKUX YTBEPKICHUNA U POJIM aKCHOMATHKHU B MPOBEICHUHT
JETYKTHBHBIX PACCYXICHUH,

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M  TBOPUYECKHX
crocoOHOCTeM 00yJaromMXcsl, MO3HABATEILHON aKTUBHOCTH, HUCCIIEI0BATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIIJICHUS, HHTEpECca K U3YYCHHUIO TCOMETPHH,;

dopMupoBanue (HYHKIIMOHATHLHON TPaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUH:
YMEHHS pPAclO3HABaTh IMPOSIBJICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKM3HEHHBIX CUTYAlMSIX W MPHU U3YYCHUU JIPYTHUX
y4eOHBIX  TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYaIlMid, HCCIICIOBAHHUS IOCTPOSHHBIX MOJIEIIeH,
UHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMH JUHUSIMH Y4eOHOTO Kypca «l'eomMeTpus» B
10-11 «xnaccax sBiswoTcs: «[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWMHATHI B
IPOCTPAHCTBEY, «J[BUKCHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
MOHSTHSMU», PEJIEBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM YpOBHE OOYy4YEeHHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJEpKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHME  JIOTUYECKHX YMEHHMHM  pacmpelnensierca He  TOJbKO IO
coJiepKaTelIbHbIM JIMHUSIM, HO U 10 Tofam oOyuenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaram ocBoeHuss denepanbHol paboueit
IPOrpaMMBbl, pacmpefenéHHbIM IO TojaM OO0yuYeHHs, CTPYKTYPUPOBAHO TaKHUM
0o0pa3zom, 4TOOBI KO BCEM OCHOBHBIM, MIPHHITUIIUAILHBIM BOIIpOcaM 00ydarommecs
oOpamaiuch HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUYECKUMU MOHSATUAMH M HABBIKAMU TOCJIEIOBATEIHHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBbIC 3HAHHSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPECTABICHUN O0YUYaAIOIMUXCs, PACIIUPSA U YIITyOJIsist
e€, oOpa3ys mpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycmoBus i guddepeHnuanuu  OOy4eHHS,  MMOCTPOCHHUS
WHIVUBUIYATbHBIX ~ 00pa30oBaTEbHBIX MpOTrpamMM, OOECTeUnuTh YIIyOJEHHOE
M3y4YeHHUE TEOMETPHUH KaK COCTaBIstoIel yueOHoro mpeamera «MaTemaTuka;

MOATOTOBUTHh OOYYAIOIMIUXCS K TPOAODKCHUIO H3YYEHUS MAaTEMaTUKH C
yaéToM BbIOOpa Oymymed mpodeccuu, oOecrednBas MPEeMCTBEHHOCTh MEXKTY
o01uM 1 mpoeccuoHanbHbIM 00pa30BaHUEM.

Ha wusydenue yudeOHOro kypca «['eomeTpusi» Ha yriayOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kinacce — 102 yaca (3 yaca B Hegeno), B 11 kmacce — 102
gaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMblie U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBO. [loHATHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

BzaumHoe pacnonokeHue NpsAMBIX B IPOCTPAHCTBE. IEPECEKAIOIINECH,
MapAJUICIIbHBIE W CKpELIUBAIOIIMEC TpsAMble. [Ipu3HaKM CKpelmBarOIUXCs
npambIX. [lapanneabHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MapajlieIbHbIE
MPSAMBIE B IIPOCTPAHCTBE, MAPAJUIEIbHOCTh TPEX MPSIMBIX, MAPATIIETbHOCTD IPAMOMN
U 1ockocTd. [lapanmnensHoe W LEHTpAIbHOE MTPOCKTUPOBAHUE, H300paKCHUE
¢uryp. OcCHOBHBIC CBOWCTBa MapajluieIbHOTO NpOeKTUpoBaHuUsA. M3o00pakeHwue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPaBIEHHBIMUA CTOPOHAMHM, YTOJ
MEXAY MPSIMBIMU B TIpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEN: MapasuieibHbIE
IIJIOCKOCTH, CBOICTBa rapasseiibHbIX IJIOCKOCTEH. [Ipocrenimme
POCTPAHCTBEHHbIE (UTYphl Ha IIOCKOCTH: TETpadap, Mapaiieenumnes,
MIOCTPOCHUE CEYCHUH.

[lepnieHAUKYISAPHOCTH NPSIMOU M THIOCKOCTH: MEPIECHAUKYJISPHBIE TIPAMBIE B
MIPOCTPAHCTBE, IMPAMBIC MapajuleiIbHbIE W MEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TEPHECHAUKYJISIPHOCTH NPSMOM W IUIOCKOCTH, TE€OpemMa O NpsIMOM

NEPHEHIUKYIIIPHON MJIOCKOCTH. OpTtoronanpHo€ IPOEKTUPOBAHHUE.
[lepneHauKyIIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIus  GUrypl  Ha  TUIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
1ockocreit. TeopeMa 0 TpEX NMepreHAUKYIspax.

Yriael B MPOCTPAHCTBE. YrOJl MEXKIY HPSIMOW M IUIOCKOCTBIO, JABYTPAHHBIN
yIoJl, JINHEMHBIA yTOJl IBYTPAHHOTO yria. TpEXrpaHHbIl U MHOTOIPAHHBIC YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBoHcCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCMHYCOB W CHHYCOB A
TPEXTPAHHOTO YTJIA.

MHororpaHHuK#

Buael MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yromnpHas
npu3Ma, npsiMasi 1 HaKJIOHHAasi MpU3Mbl, OOKOBAasi ¥ MOJHAS MOBEPXHOCThH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIBHBIA — MOapajuleNIENUIE] W €ro  CBOMCTBA.
Kparwaiimime mnyty Ha MOBEPXHOCTM MHOrOrpaHHuka. Teopema Oitnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nupamMuia,
npaBWibHAasT W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHei
MpaBWIbHOM mupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKU: NMpPABWIbHAS MNpU3Ma U



[IpaBUIbHAs INHUpPaMUAA, [PABUIIbHASA TPEYrojabHas NHUpaMUAa U IPABUIIBLHBIN
TeTpa’ap, KyO. IlpeactaBieHue o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
OOAEKadAp U UKOCadAP.

BblunciieHne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JAWaroHalld, YIJibl.
[Inomaaer OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPAMOW IPU3MBI,
IIoNaJb OCHOBaHUU, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABMIBHOW NUPaMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOW TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTBl CUMMETPUM  MPABUIbHBIX
MHOTOrpaHHUKOB. CHUMMeTpus B IPaBWIBHOM MHOIOTPaHHUKE: CHMMETPUS
napajulesienuneaa, CUMMETPUS MPaBWIBHBIX IIPU3M, CUMMETPUS IPABUIBHOU
nupamMubl.

BekTopsl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA. BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApHbIC, COHAIIPABIICHHBIE M  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBeHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHME BEKTOpAa Ha
yuciio. CBOMCTBaA CI0KEHMsI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
IlonsATe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBmiio mapaienenunena. Teopema O PpasloKEHUMM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BeKTopaM. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel BekTopa. CBsI3p MEXAY KOOpAMHATaMHU BEKTOpa M
KOOpJMHATaMU TOYEK. YToJI MexAy BeKkropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[loHATHS: WWIMHAPUYECKAs IOBEPXHOCTh, KOHHYECKAas ITOBEPXHOCTH,
chepruueckass TOBEPXHOCTh, O0Opa3ylommue IMoBepxHOCTel. Tema BpalieHus:
WINHAP, KOHYC, YCEYE€HHBIM KOHYC, cdepa, map. BsammHoe pacmonoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munmHApa u KoHyca. CumMmeTpus cepbl u
miapa.

O6béM. OcHoBHBIE CcBOiicTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSAMOYTOJILHOTO TapajuieNienunena u ciaeacTBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOUM MPU3MBI, IIWIMHIPA, MAPAMHIIBI U KoHyca. O0BEM mapa W mapoBOTro
CerMEHTa.

KomOuHammu Tenm BpamieHUs W MHOrorpaHHHKOB. [Ipu3ma, BIHCaHHAs B
WINHAP, ONHCAHHAs OKojio mwiuHapa. llepeceuenme cdepsl u 1mapa ¢
wiockocThto. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BINMCAHHOW B MHOTOIPAaHHHK WM TEJO
BpaIlCHUSI.

[Tnomans MOBEPXHOCTH LUIMHApPA, KOHYyCa, MIomanas chepsl u e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIOMIAJICH MMOBEPXHOCTEN
nonooHsix ¢Guryp. IlpeobpazoBanue mogoOusi, romoreTus. PemieHue 3agauy Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenue ceyeHUit MHOTOTPAHHUKOB U TEJl BPALIEHUS . CEYEHUs IIMINH]Ipa
(mapannenbHO ¥ TEPHCHIUKYISIPHO OCH), CeueHHsl KOHyca (mapauiebHbIe
OCHOBAHHIO M TIPOXOJISIINE Yepe3 BEPIIMHY), CCUCHHS I1apa, METOJIbI TIOCTPOCHUS
CEYEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ IEpPEHOCa
CEeKyLIEH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHLI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu Haa  BekTopamu. BektopHoe
yMHOXe€HHE BeKTOpoB. CBoicTBa BEKTOpPHOro yMHOXeHUs. IIpsMmoyronbHas
cucTeMa KoopauHat B mpoctpancTBe. KoopanHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ MpPU PEIICHUH T'€OMETPUUYECKHUX
3a/1ad.

JABU:KEeHMS B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO (GUTYP.
OO6mue cBolicTBa JBIWKECHHWH. BuIbl NBWKEHUHN. TMapauieNbHBIA IEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHasi CUMMETpHUS, IOBOPOT BOKPYr MPSIMOM.
[Ipeo6pazoBanus nogodus. [Ipsmas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpaxkaaHCcKOe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIIUH 00yYaOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WICHa  POCCHUHCKOro  0OIecTBa,  NPEJICTaBICHUE O
MaTEMaTHYCCKUX OCHOBaxX (DYHKIIMOHMPOBAHMS Pa3IUYHBIX CTPYKTYp, SBICHUH,
OpoIeyp TIpaXkJaHCKOro ooOiiectBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHE
B3aMIMOJICHICTBOBATh C COIMAJBbHBIMA HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIIUSAMA U Ha3HAYCHUECM;

2) IaTpUOTHYECKOE BOCTIUTAHHE:

c(hOPMHPOBAHHOCTh POCCHUHCKON TpakIaHCKOW HIACHTUYHOCTH, YBKCHHS K
IPOIIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHWKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHUSM POCCUHCKUX MaTEeMaTHUKOB M POCCHMCKOW MaTEMaTUYCCKOM IITKOJIHI,
UCTIOB30BAaHUE OTUX JOCTHIKEHUH B JPYrMX HayKaX, TEXHOJIOTHSX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

OCO3HaHUE JYXOBHBIX IIEHHOCTEW POCCHHCKOTrO Hapozaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMWS, dTHYECKOTO TMOBEJICHUS, CBS3aHHOTO C MPAKTUICCKUM
NPUMEHEHUEM JIOCTHKCHHA HAyKW W JICITeIBbHOCTHIO Y4YEHOro, OCO3HAHHWE
JIMYHOTO BKJIaJ1a B TIOCTPOCHUE YCTOMYNBOTO OYIyIIETO;

4) acTeTHYeCcKOe BOCIIHTAHHE:!

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3ICTETUKY MaTEeMaTHUYECKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a/1ad, PEIICHUN, PACCyKICHUNH, BOCTPUUMYIUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA,

5) pu3uyeckoe BocnuTaHHeE:

cOpMHUPOBAHHOCTh yMEHHUS MPUMEHATh MaTEeMaTUYeCKHE 3HAHUS B
MHTEpPEcax 3I0pPOBOTO U 0E30MacHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3I0pPOBBIO (30pOBOE MHTaHHE, COAJTaHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryisipHas (Gpu3udeckas aKTHBHOCTB), (U3NUYECKOE COBEPIICHCTBOBAHKE
IIPH 3aHATUSX CTIOPTUBHO-03I0POBUTENHHON JIEATETLHOCTHIO;

6) TpyaoBoe BocIMTAHHE:

TOTOBHOCTh K TPYyIy, OCO3HAaHWUE IIEHHOCTH TPYAOTIOOUS, HHTEpEC K
pazmuuHbIM  chepaM  TPOPECCHOHATLHOW  ACSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW © €€ TMPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeld mpodeccurt u pearn30BBIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMo00pPa30BaHUIO Ha MPOTHKCHUH BCEH JKM3HHM, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHICHUN MPAKTHYECKHX 3a/1a4 MaTEMAaTHICCKON HAMTPABICHHOCTH;

7) 3KOJIOrM4YecKoe BOCIIMTAHHE!

C(OPMHPOBAHHOCTh  DKOJIOTHYECKON  KYyJIbTYPHI, IOHUMAHHWE BIUSHHS
COIHATEHO-D)KOHOMHUYECKUX MPOIECCOB HAa COCTOSHHE MPUPOIHON M COIMAIBHOMN
Cpelibl, OCO3HAHUE TJI00ATBLHOTO XapaKTepa SKOJOTHISCKUX MPOOIIEM, OPUCHTAIHSI
Ha TPUMCHEHHE MAaTEMAaTHYECKMX 3HAaHWUN JUIS pEIIeHHs 3amad B 00JacTH
OKpYJKaloIleld Cpezpl, IUIAHKPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJIC/ICTBHIA ISl OKPY’KAIOIIEH CPEIIbI;

8) HeHHOCTH HAYYHOI'0 TIO3HAHUSI

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ¥  OOINECTBEHHOM  MPAKTHKH, IOHUMaHHE
MaTeMaTHYECKOW HAyKH Kak CQepbl YeIOBEYECKON IesATEIbHOCTH, JTAloB €&
pasBUTHS W 3HAYAMOCTH JUIS PasBUTHS LUBUIM3ALNN, OBJAJICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyIbTypol KakK CpEICTBOM ITO3HAHHS MUDA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYI0 W HCCIEIOBATEIBCKYIO IESTEIBHOCTD
WHIMBHyaIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUA

Ba3oBble JJornueckue JeiicTBUA:

BBISIBIIATh U XAPAaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMATHYECKHX
OOBEKTOB, TOHATHH, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiaccuuKaiuu,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHHMSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A,

BOCIIPUHUMATh,  (HOPMYIUpPOBaTH W  NPEeOOpa3OBBIBATH  CYXKJICHUSA:
YTBEPIUTEIbHBIC W OTPHUIIATEIbHBIC, €IUHUYHBIE, YaCTHBIC M OOIINE, YCIOBHEIE,

BBISIBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMEHUAX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3AKIIOUCHHI, yMO3aKIFOUEHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(psiMBIE ¥ OT IPOTUBHOTO), BHICTPAUBATh apTYMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BBIBO/IBI,

BBIOMpaTh CIOCOO pemieHuss ydeOHOW 3ajadu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEIICHMs, BbIOMpaTh Haubojee MOAXONAIUA C  yu€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPUCB).

Bba3oBble nccienoBaresibCcKkue 1eiicTBUS:



MCIIOJIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTHBOpEUYHE,  MpolIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEA0BAHKE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, ABJIEHUs, MpoLecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEKTy 00bEKTaMH, SBICHUSIMH, TPOIIECCAMHU;

CaMOCTOATENHHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yibTaTam
OpOBENEHHOTO  HAOJMIOJEHUs,  MCCIENOBaHUsA, OLEHUBAThb  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJbTaTOB, BHIBOJIOB U 0000IICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMpOIlEcca, a TakXKe BbLABUTAThH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ ungopmanmei:

BBISIBJIATH JAePUIMTH WHPOPMAIINH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BONPOC U JJIs pEIICHUsS 3a]1auH,

BBIOMPATh WH(MOPMAIIHIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AaHAJTHM3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATH HMH(DOPMAIMIO PA3NIUUYHBIX BHUIOB U
dbopm npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, NPEJICTaBIATh €€ B pa3iIudHbIX (popmax,
WJUTFOCTPUPOBATH IpadUuecKH,

OLIEHUBAaTh Ha/1E)KHOCTD uHpopMaLUu o CaMOCTOSITEJIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCaJIbHbIEe YUeOHbIe 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBHSIMHU H
HEIIMHA OOINCHHUsS, SCHO, TOYHO, IPaMOTHO BBIPaKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOJYy PEUICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYYCHHBIN pe3ybTar,

B XOJIe¢ 00CYKIECHHsI 3aaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJieMBl, peIracMoil 3aJayd, BBICKA3bIBATh HJEH, HAIlCJCHHBIC Ha TIOMCK
peIlIeHHs, COIMOCTABIATh CBOU CYXACHUSA C CYXICHUSIMHU JAPYTUX YYaCTHUKOB
auaiora, oOHapy>KMBaTh Pa3IM4YUe M CXOJICTBO TO3UIIUKM, B KOPPEKTHOH (opme
(dbopMyIHpPOBATh pa3HOTIACHs, CBOM BO3PaKCHHUS,

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIEPUMEHTA, UCCIEIOBaHMUS,
MPOEKTa, CAaMOCTOATEIBHO BBHIOMpATh (opmMaT BHICTYIUICHHS C YYETOM 3ajad
MPE3CHTAIUU U 0COOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIe YHUBEPCcAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTAaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO pPEIICHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, YMOIMOHAJIBHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH  TIO3HABAaTEIBHOW  pedIeKCHMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB, BIAJCTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpOIecca W Pe3ysibTara PEIICHUs
MaTeMaTUICCKOH 3a1a4H;

NPEIBHUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUM 3aJa4H,
BHOCHUTH KOPPEKTHBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BHISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBUAM, OOBSCHITH PUYHHBI
JTOCTHIKEHUST WM HEJOCTH)KCHHS PE3yJbTaTOB JCATEILHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJILHOCTD!

NOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON W WHIWBHUIYaTIbHOM
paboThl mpu pemieHuu y4eOHBIX 3ajad, MpPUHUMATh IeJib COBMECTHOU
NS TeNbHOCTH, TUIAHUPOBATH OPraHMU3aIMi0 COBMECTHOM pPabOThI, pachpenemsiTh
BUJIbI pabOT, JOroBapuBaThbCs, OOCYXAaTh MPOLECC U pe3yiabTar pPadoTHI,
000011aTh MHEHHUS HECKOJIBKUX JIFOIEH

y4acTBOBAaTh B IPYIIOBBIX (popmax paborsl (00CyXkaeHUs, 0OMEH MHCHHI,
«MO3TOBBIE IITYpPMBI» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMU UIE€HAMH KOMAaHbl, OIICHUBATh
KayeCTBO CBOETO BKJIaaa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaroniuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pENICHUH 33729 U MPOBEACHUH MaTEMAaTHIYECKUX PACCYKIICHUH;

e TPUMEHSATH AKCHOMBI CTEPEOMETPHUH W CIEIACTBUS W3 HHUX IPH PEIICHUU
T€OMETPUYECKUX 3a7aY;

e KJacCU(UIMPOBATH B3aMMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U INTIOCKOCTEH B IPOCTPAHCTRE,

e CBOOOMHO OMEpPUPOBATH TOHITUSMH, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOU U
MIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacCHO3HABaTh OCHOBHBIC BHUIBl MHOTOTPAaHHHKOB (TpU3Ma,
nUpaMuIa, IPSMOYTOJIBHBIN NapajuieNienunes, Kyo);

e KjaccU(UIMPOBATL  MHOTOTPAaHHUKH,  BbIOMpass  OCHOBaHHS IS
Kiaccudukamy,

e CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3aHHBIMM C  CEUYEHHEM
MHOTOTPaHHUKOB MJIOCKOCTBIO;

e BBINOJHATH napajijiesIbHOE, LEHTPAJIbHOE u OPTOrOHAJIBHOE
NpOEKTUpOBaHUE (UTYp HA IJIOCKOCTb, BBINOJHATH M300pakeHUs! puryp
Ha TUIOCKOCTH,

e CTPOUTH CEUCHMS] MHOTOTPAHHHUKOB PA3JIMYHBIMU METOJaMU, BBIMOJIHATH
(BBIHOCHBIC) TIOCKHME YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHH3Y,

e BBIUMCIIATH IUIOMQAH  IOBEPXHOCTEH  MHOTIOrpaHHUKOB  (IpH3Ma,
MUpaMK/Ia), FTCOMETPUUCCKUX TN C IPUMEHEHUEM (POPMYII;

e CBOOOJHO OMEPUPOBATH MOHATHIMU: CUMMETPUS B MPOCTPAHCTBE, ICHTP,
OCb W TUIOCKOCTh CHUMMETPHUHM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpAM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJauyd Ha JO0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLICHUH H
HAXOXJICHUE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS WU3BECTHBIE METOJIbI
IPU PEUICHUH MAaTEMaTUYECKHUX 3a/1a4d MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAIIHOHHbIE CUCTEMBI MIPU PEUICHUH CTEPEOMETPUUECKHUX 3a]1ay;

e W3BJICKaTh, MNPEOOPA30BHIBATH U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

e TMPUMEHATH TOJYYEHHbIE 3HAHHMS HAa MPAKTUKE. CpPaBHUBATH W
aHAJIM3UPOBATH PEAIbHbIE CUTyallld, NMPUMEHSATh U3YYEHHBbIE MOHSTUS B
nporecce  MOWCKAa  PENICHHWs  MaTeMaTH4YeCKH  ChOpMYITUPOBAHHOM
npoOJIeMBbl, MOJEITUPOBATh PEATbHBIC CUTyaIlMd HA S3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJAENIH C MCHOJb30BAHUEM I€OMETPHUUECKUX
MOHSATUN W TEOopeM, ammapara aiareOpbl, pellath MPaKTHUYECKUE 3a/1ayu,
CBSI3aHHBIE C HAX0KJICHHEM T€OMETPUUYECKUX BEJIUYNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU KakK
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss Hay4uTCs:



CBOOOJIHO OMEPUPOBATH MOHATHSIMH, CBA3AHHBIMH C LWJIUHAPHUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTy4eHUS,

OTIepUPOBATh MOHSATHUIMH, CBSI3aHHBIMH C TEJIaMH BPAICHUS . ITUIHHIPOM,
KOHYCOM, c(hepoit U mapow,

pacrio3HaBaTh Teja BpamieHus (IMIMHAP, KOHYC, cdepa W Imiap) H
OOBSICHATH CIIOCOOBI TMOYYCHHUS TEN BPAICHHS;

KJIacCU(UIIMPOBATH B3aUMHOE PacroiokeHue c(hepbl U MIIOCKOCTH;
BBIYHCIISATh BEIIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallICHHS,
00BEMBI M TUIOIIAIM MOBEPXHOCTEH MHOTOTPAaHHUKOB WM TeNl BpAIICHUS,
TE€OMETPHUYECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OINEpPHPOBATh MOHATHSAMH, CBS3AaHHBIMH C KOMOWHAITUSIMHU Tell
BpalllCHUsI ¥ MHOTOIPAaHHUKOB. MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cdepbl, cdepa, BIUCaHHAS B MHOTOTPAHHHUK WIIH TEJO
BpaIleHUS,

BBIYUCIIATh COOTHOIICHUS MEXTy TUIOIAASIMU MOBEPXHOCTEH U 00bEMaMHU
MOTOOHBIX TEN,

n300paxkaTh H3y4aeMble (UTYphl, BBIMOJHATH (BBIHOCHBIEC) IUIOCKHUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BPAIICHHUS,

U3BIIEKaTh, HMHTEPIPETUPOBATh W MPeoOpa3oBbIBATh HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MPeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIONHSATH OTIEPAllMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
peniaTh reOMETPUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YTIIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHMCIIEHHWE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
1IeJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a MPH PEIICHUH;
CBOOOJHO OMEpHPOBATH TOHATHSAMH, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABUKEHHU;

BBITIONHATh M300paXCHUS MHOTOTPAHHWKOB W TEJ BpAlICHHUS TIPH
NapajuleIbHOM  NEPEHOCE, UEHTPAIBHOM CHMMETPHUH, 3€pPKaIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, MPeoOpa30BaHus MO100US;
CTPOUThH CEUCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS. CEUCHUS IIIMHIPA
(mapayiutenTsHO M NEPIICHANKYJIIPHO OCH), CCUeHUS KOHyca (MapayuiesbHbIe
OCHOBAHUIO U TMPOXO/IAIINE Yepe3 BEpIINHY), CCUSHHS 1apa,
MCIIOJb30BaTh METOJABI TOCTPOCHHUS CEUYEHUH: METOA CIEAO0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO/ TIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMEeTpUYeCKre (AKThI JUIsl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MOPEANONArarolliMX HECKOJBKO IIATOB PELICHUs, €CIU YCIOBUSA
IPUMEHEHHUsI 3aJI1aHbl B SIBHOW U HESABHOU dopme;

pemare 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOLIEHWH U
HaXO0XJICHUE TEOMETPUUYECKUX BEIINYNH;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHUX 3a/1a4;

MPUMEHATh  TOJYYCHHbIE  3HAHUS  HA  [PAKTUKE.  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYAllMH, IPUMEHSITh U3YUECHHBIE
MOHSATHUS, TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA  PELICHUSA
MaTeMaTH4ecKu  cPOpMyIUpOBAaHHONW  MPOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTyallMM Ha S3bIKE T'€OMETPHUM, HMCCIENOBATH MOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA M TEOPEM,
ammaparta anreOphl, pemarh MPAKTHYECKUE 3a/Jadd, CBS3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH,;

UMETh TPEACTABICHUs] 00 OCHOBHBIX ATalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOMU YacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB 1 TeM (mugpoBbIe)
n/n NPOrpaMMblI Bcero Kontponbubie | Ilpaxririeckie o0pa3oBaTe/bHbIe
padoTsbl padoThI pecypes!
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX H IDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHL[I/IIiyJ'ISIpHOCTB IPSMBIX U o5
IUTOCKOCTEH B IPOCTPAHCTBE
VYTIBl 1 pacCTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 0000IIIeHHE U CHCTEMaTH3aIHs 5 5
3HAHHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosmyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (mndposrbie)
Ne n/m Konrpoabublie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 AHanuTn4eckas reoMeTpus 15 1
9 [ToBTOpeHue, 0606meH1:Ie u 15 1
CHCTEeMaTH3aINs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24 1
5 [1nomaay NoBEpXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEJ
6 JIBuxeHust 5) 1
7 [ToBTOpEHwUE, O606H1€HI:I€ u 17 5
cucTeMaTH3alys 3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

* MaTeMaruka: anredpa u Havyajla MaTeMaTUYECKOTO aHaIn3a, TeOMETPHSI.
I'eomerpust, 10-11 knaceel/ byty3os B.®., [Ipaconos B.B. nmox penakuueii
Canosauuero B.A., AknnonepHoe o6mectBo «M3narensctBo «IIpocBemenne»
* Matemaruka. ['eomerpus, 11 kinacc/ Mep3nsk A.T'., Homuposckuii [1.A.,
[TomsikoB B.M.; mon penakuueit [lononsckoro B.E., OGmiecTBo ¢ orpaHMueHHON
oTBeTcTBeHHOCThIO M3naTenbckuil nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Maremaruka. ['eomerpus. YriyonaeHusiii ypoenb: 10 kimacc: yueonuk / AT
Mepsnsak,1.A. Homuposckuii, B.M. [TonskoB. — M.: Benrana-I'pad, 2020
Maremaruka. ['eomerpust. YriyoneHHbIi ypoBeHb: 11 kimace: yueOnuk / A.T.

Mep3smnsk, /. A. Homuposckuii, B.M. ITonsikoB. — M.: Benrana-I'pad, 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://window.edu.ru/ Dnekrponnas On0JIMOTEKa YICOHUKOB U METOTUICCKIX
MaTeprajIoB

* http://www.math.ru Marepuassl mo MmatemaTuke B EquHo# KoJIeKuu

uupoBbIX 00pa30BaTEIBLHBIX PECYPCOB



* http://www.bymath.ne t 'azeTa «Maremaruka» M3garensckoro goma «IlepBoe
CEHTSOps»

* http://www.uztest.ru 3agauu o reomeTpun: HHGHOPMAIIMOHHO-TIOUCKOBASI
cucTeMa

* http://www.problems.ru KommbiorepHas MaTeMaTHKa B IIKOJIC

* http://school.msu.ru Maremaruka. lllkona. Byaymee. Cailt yunresns
marematuku A.B. IlleBkuna

* http://www.etudes.ru Marematnueckoe 00pa3oBaHHUE: POIILIOE U HACTOSIICE.
NHTepHeTONOIMOTEeKA IO METOIUKE MPETOIaBaHUs MATEMATHKN

* http://www.exponenta.ru ITopranx Allmath.ru — Bcs maTemaTrka B 0HOM

MCCTC






