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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00eCreYMBaeT BO3MOKHOCTh U3yUEHHUS TUCUUILINH
€CTECTBEHHO-HAYYHOW HaINpaBIE€HHOCTH M MPEJAMETOB T'YMAaHMTAPHOTO IUKJIA.
[lockonbKy  JorMueckoe  MbllUieHue,  (GopMHpyeMoe  MpU  U3YUEHHUH
0Oy4YaromMUMHCS TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUM LIEMOYKH JIOTUYECKUX YTBEPKACHUI MPHU PEIICHUU F€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTb M ONPOBEPrarh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IMKJA, B YaCTHOCTH
du3znueckux 3aaay.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEéHHOM
YpOBHE — pa3BUTHE WHIUWBHIYAIbHBIX CIOCOOHOCTEW OOydYaroumxcs Mpu
U3YYEHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHON obnactu «MaTemaTuka u
uHpopMaTUKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs  Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEelM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIHOTO MPO(heCCHOHATBHOTO
0o0pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKHEHIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJSAIOIIMUX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE NOHATHITHOTO anmnapara 1o pasaeiy
«CrepeomeTpus» yueOHOT0 Kypca T€OMETpPUH;

GopmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMyn M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1aY;

(dopmMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJESIX U B PEaIbHOM
MHUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIEIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTUYECKUX TEOpUl, (POPMUPOBAHME MOHUMAHUS POJIM AKCUOMATHKHU IPHU
MPOBEICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIEHUs CTEPEOMETPUYECKHX 3aJ1a4 U 3a]1a4 C IPAKTUYECKUM COJICPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMaTUICCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PACCYXKICHUH;

pPa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX HM  TBOPYECKUX
CrocOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHUH, KpUTHYHOCTH MBIIUICHUS, HHTEpeca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh TMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YUCHUHU JIPYTUX
y4eOHBIX  TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEANIbHBIX CHUTYyallud, HCCICAOBAHUS TOCTPOCHHBIX MOJENEH,
UHTEPIIPETAIIUN TTOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMHU JIMHUAMH Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBustoTcs:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukny, «Tema BpameHus», «BekTopbl ©W  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HNOHSTUSIMU», PEIEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHUH  pachpefessieTcsi He  TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. CoaepxaHue oopa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiucb  HEOJHOKPATHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCJIEIOBATENBHO U MOCTYIATEIBHO, C
coOI0IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIONIUXCsl, PACIIUPSSL U YTIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJEHHOE
M3YyYCHHE TeOMETPHUH KaK COCTABIISIONIEH yueOHOTo mpeamera «MaTemaTiukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynmymied mpodeccuu, oOecrednBas MPEEeMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 yaca (3 waca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECEKarolIrecs,
napajulesibHble M CKpeluBamomuecs mnpsMble. [Ipu3Haku CKpenuBarounxcs
npsiMbIX. [lapannenbHOCTh NPSMBIX U TUIOCKOCTENW B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NaPaAJUICIIbHOCTD MPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOICTBa MNapayjIeNbHOrO MpoekTUpoBaHus. WM3o0paxeHue
buryp B mapajuiebHON MPOEKIUHU. YTIBI C COHAINPABICHHBIMU CTOPOHAMM, yTroOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJUIENbHbIE WU NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW UM IUIOCKOCTH, TEOpeMa O NpsMOi

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MPOECKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISAPHOCTH  JIBYX
mIockoctenl. Teopema o TpEX NEPIEHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
yTOJl, JINHENHBIA yroJj JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIbHBIM — MHapajulesienunes]; W €ro  CBOMCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJiiepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW NUpaMuiabl. [IpaBuibHBIE MHOTOTPAaHHUKHW: NpaBWIbHAA IMpU3Ma M



[IpaBUWIbHAs IHMpPAMUJA, IpaBWIbHAsA TPEYrolbHAas INHUpaMUIa U IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHue o NpPaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOACKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPSAMOW MPU3MBI,
IIONIaJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPaMMIIBI,
TeOpeMa O IUIOLIAIN YCEUEHHOM ITUPAMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  NPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS IMPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOIICTBA YMHOXXEHHs BEKTOPA HA YHUCIIO.
IlonsATHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAY KOOpAWHATaMH BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalIsspHOE NPOU3BEACHHE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTus: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
chepuueckasi TOBEPXHOCTb, oOOpasylolue TMoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. B3aumHoe pacmoioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHHus] Ha TUIOCKOCTU. Pa3BépTka munmHapa u koHyca. CumMmeTpusi cepsl u
mrapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO TMapajuienenunega u ciueactsus u3z He€. OObEM mnpsmoil u
HAKJIIOHHOW TPHU3MBI, MIIMHIAPA, TUPpaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BhucaHHas B
LUUJIUHIp, ONHCaHHAs oOKoJio IwmiauHapa. llepeceyenue cdepsl u mapa ¢
mIockocThio. Kacanue miapa u cdepsl MmIoCKoCcThIO. [loHATHE MHOTOTpaHHHKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WIH TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAJEH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerusd. Pemienue 3anay Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS TUIIMH]IPA
(mapamienbHO W MEPHEeHIUKYISPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHMIO U MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS 11apa, METOAbI MOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKyLIEH MIIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omnepauuu Haja BeKTopamu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBOICTBa BEKTOPHOr0 YyMHOXeHHUd. [IpsiMmoyrosibHas
cucTeMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUYECKUX
3a1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEGHHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OO0IecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTWXKEHHUH B JIPYrUX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a]a4, PEIICHUI, PacCyKI€HUM, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aclleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE IHMTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, PETyIsipHas GU3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pasnuuHbiM  cpepamM  NpodEeCCHOHATBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHHUE MPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HaHUE III00aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI8 penieHus 3aaad B 00J1acTH
OKpYKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPaKTHUKU, T[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIBCKYIO JICSATEIBLHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS U CPAaBHEHMSI, KpUTEPUU IIPOBOIMMOTO aHAIU3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOEHUAX U YTBEPXKACHHSIX, MPEAJIaraTh KPUTECPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIlCHMs, BbIOMpaTh  HauOonee  MOAXOJAIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
YCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH TUIOTE3Yy, APIrYMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKoro oObeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBLHO (POpPMYNHpPOBaTH O000OIIEHHUS W BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATH HMH(DOPMALMIO PA3IMYHBIX BHUIOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALUIO, MPEJICTaBIATh €€ B pazIuuHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1€KHOCTh UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

Oo01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KTaeMOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyd€ U CXOJICTBO IMO3UIIUM, B KOPPEKTHOM ¢opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIICIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIlMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[Ci’iCTBPIH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yIbTAaTOB, BIAJECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTU4YeCKOW 3a/1auH;

NpeaBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPU PEIICHUU 3aJavH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUS PE3YNIbTATOB JCSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAWBHIYaTbHOM
paboThl TpU pelleHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NEeSTEeNbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON pPaOOThI, pachpelnemsiTh
BUIBl paboOT, JOroBapuBaTbcsa, OOCYKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNUH 337249 U MTPOBEICHUA MAaTEMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTIOI'PAHHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1accu(puKaluy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOT'OTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE U OpPTOTOHAJIBHOE
NPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OChb M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUHU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE TI'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIC METOBI
IIPYU PEIIEHUMH MAaTeMaTUYECKUX 3a7ad ITOBBIIMIEHHOIO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEeOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeJICTaBICHHYIO Ha
yepTexkax U pUCYHKaXx;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHPOBAHHOMN
npoOJieMbl, MOJEINPOBATh pEalbHbIE CUTyallMd Ha S3bIKE TCOMETPHH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C UCIIOJIB30BAHUEM TI'€OMETPHUECKUX
MOHATUI M TeopeM, amnmapara anareOpbl, pelarb MpaKTUYECKUE 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX 3Talax pPa3BUTHA T€OMETPUHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuics HayduTcsi:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U Cc(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIYy4YEHHS;

OTIEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILCHUS: [IWJIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M T BpalleHUs,
00BEMBI U MIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
1€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOAA IIPU PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MO100US;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpAlECHUS: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 1Iapa;
UCII0JI30BaTh METOJbl IOCTPOCHUSI CEYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
IPUMEHEHHUS 3a]1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATh  [OJIyYCHHbIE  3HAaHUS  HA  IPAKTUKE:  CpPABHHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKku  cpopMynupoBaHHONW  MpOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJbHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBezenue B cTepeoMeTpuio 10 1 edu.skysmart.ru
9 B3anMHOE pacnoioxkeHue npsMbIX B 3 edu.skysmart.ru
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U TIOCKOCTEN B 10 1 edu.skysmart.ru
MIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'ISIpHOCTB HPSMBIX U 18 1 edu.skysmart.ru
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTJBI U pacCTOSTHHS 18 edu.skysmart.ru
MHOTOrpaHHHKH 18 edu.skysmart.ru
7 BekTopbl B MPOCTPaHCTBE 15 edu.skysmart.ru
3 HOBTOPGHI/IC, 00oO11eHne U cucTeMaTH3anus 10 1 edu.skysmart.ru
3HaHUHI
OBHIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7




11 KVIACC

Koun4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJubHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI
1 AHanuTHYECKas TeOMETPHUs 10 1 edu.skysmart.ru
I1 006
2 OBTOPEHHE, 000 memfe 1 14 1 edu.skysmart.ru
cUCTeMaTH3alus 3HaHUH
3 Tena BpamnieHus 37 edu.skysmart.ru
OO0BEM MHOTOTpaHHHKA 11 edu.skysmart.ru
5 [Tmomaam moBepXHOCTH U 0OBEMBI 8 1 edu.skysmart.ru
KpPYTJIBIX TEJ
6 JIBYOKEHUS 8 1 edu.skysmart.ru
II 606
7 OBTOPEHHE, 00O meH%e " 14 1 edu.skysmart.ru
cUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonunyecTBo yacos
Ne n/m Tema ypoka KonrtpoJabubie Jara uzydenus
Bcero
padoThbI
1 OcCHOBHBIE IOHATHS CTEPEOMETPHUH. 1
AKCHOMBI CTEPEOMETPHUH
9 OcCHOBHBIE TIOHATHS CTEPEOMETPHUH. 1
AKCHOMBI CTEpEOMETPUM
3 CrnenctBus U3 aKCUOM CTEPEOMETPUN
CnencrBus U3 aKCUOM CTEPEOMETPUN 1
5 CnencrBus U3 aKCUOM CTEPEOMETPUN
6 [IpocTpanctBennsie Gpurypsl. HauanbHabie 1
IIPEICTaBICHNS O MHOTOTPaHHHUKAX
7 IIpocTpancTBenHsble ¢purypsl. HauanbHble 1
IIPEICTABICHNS O MHOTOTPaHHHUKaX
3 IIpocTpancTBenHble ¢purypsl. HauanbHele 1
IIPEICTABICHNS O MHOTOTPaHHHUKAX
9 IIpocTpancTBenHble ¢purypsl. HauanbHble 1
IIPEJICTABICHNS] O MHOTOTPaHHHUKaX
10 KonTponpHast padota Nel 1 1
1 B3aumHoOe pacnosoxkeHue IByX NpsMbIX B 1
IIPOCTPAHCTBE
12 B3aumHoOe pacnosoxkeHue IByX NpsMbIX B 1
IIPOCTPAHCTBE
13 B3aumHoOe pacnosoxeHue IByX IpsIMbIX B 1




IIPOCTPAHCTBE

14 [TapamienpHOCTE IPSAMOM U INIOCKOCTH 1

15 [TapanienbHOCTb NPSAMOI U IJIOCKOCTH 1

16 [MapannenbHOCTD TPSIMOH U TUIOCKOCTH 1

17 [TapamienpHOCTE IPSAMOM U INTIOCKOCTH 1

18 [MapamiensHOCTh MIOCKOCTEH 1

19 [MapamiensHOCTh MIOCKOCTEH 1

20 [MapamiensHOCTh MIOCKOCTEH 1

21 [MapamiensHOCTh MIOCKOCTEH 1

22 [MapamiensHOCTh MIOCKOCTEH 1

23 KoHuTpoasHas padora Ne2 1

24 VYT0oJ1 MEeXIy PSAMBIMHU B IPOCTPAHCTBE 1

25 VYT0J1 MeXy IPSIMBIMU B IPOCTPAHCTBE 1

26 VYTr0J1 MeXK Iy IPSMBIMU B IPOCTPAHCTBE 1

97 [TeprieHAMKYISAPHOCTD MPSIMOU U 1
IJI0CKOCTH

28 [TeprieHAMKYISAPHOCTD MPSIMOU U 1
MJI0CKOCTH

29 [lepnieHTUKyIAPHOCTD MPSMOM U 1
MJI0CKOCTH

30 [lepnieH TUKyNAPHOCTD MPSMOM U 1
IJIOCKOCTH

31 IlepnieHIUKYIAPHOCTD NPAMOU U 1
IJIOCKOCTH

32 [lepneniuKyIsip 1 HAKJIIOHHAS

33 [lepneniuKysip 1 HAKJIIOHHAS 1




34 [lepneniuKynsip 1 HAKJIIOHHAS 1
35 [IepnenuKyIIsp ¥ HAKJIIOHHAS 1
36 [NeprieHAuKysIp ¥ HAKIOHHAS 1
37 Teopema o Tpex mepreHIUKYIIpax 1
38 Teopema o Tpex mepreHANKYISIpax 1
39 Teopema o Tpex mepreHIUKYIIpax 1
40 Teopema o Tpex mepreHIUKYIIpax 1
41 KonTtponbHas padora Ne3 1
42 VYroa Mexay IpsMON U TIIOCKOCThIO 1
43 VYros Mexay NpsMOH U TUIOCKOCTBEO 1
44 Yroa mexay npsaMoi U MI0CKOCThIO 1
45 VYros MeX Iy IpsSIMOM U TUIOCKOCTBIO 1
46 JIByrpaHHbI{ yroJ. YToJI MeXIy 1
IUIOCKOCTSAMU
47 JIByrpaHHbIi yroJ. YToJ1 MexXay 1
IUIOCKOCTSAMU
48 JIByrpaHHbIi yroJ. YToJI MexXay 1
IUIOCKOCTSAMU
49 JIByrpaHHbli yroj. Yros Mexmuy 1
IUIOCKOCTSAMU
50 JIByrpaHHbli yroj. YTroj Mexmay 1
IUIOCKOCTSAMU
51 [lepneniuKyIsspHBIE MIIIOCKOCTH 1
52 [lepneniuKyIsspHBIE MIIIOCKOCTU 1
53 [lepnenuKkynsspHbIE IIIOCKOCTU 1
54 [lepneniuKynsspHBIE MIIIOCKOCTU 1




55 [lepneHuKynsipHbIE MIII0CKOCTU 1
56 [l1omane OpTOroHALHON MPOEKIUU 1
MHOTOYT'OJIbHAKA
57 [lnomaae OpTOroHANLHOW MPOEKIUU 1
MHOTOYT'OJIbHAKA
58 [nomaae OpTOroHALHOW MPOEKIUU 1
MHOTOYT'OJIbHAKA
59 KonTpoasHas padora Ne4 1
60 [Tpuzma 1
61 [Tpuzma 1
62 [Tpuzma 1
63 [Tpuzma 1
64 [Tpuzma 1
65 [Tapannenenunen 1
66 [Tapannenenunen 1
67 [Tapannenenurnen 1
68 [Tapannenenunen 1
69 [Mupamuna 1
70 [Mupamua 1
71 [Mupamuna 1
72 [Mupamua 1
73 [Mupamuaa 1
74 [Mupamuaa 1
75 VYceuenHnas nupamuaa 1
76 VYceuennas nupamuaa 1
77 KonTtponsHas pabota Ne5 1




I[eKapTOBBI KOOPpAUHATBI TOYKH B

78 1
MIPOCTPAHCTBE

79 JlekapTOBBI KOOPIMHATHI TOYKHU B 1
MIPOCTPAHCTBE

80 BekTopsl B mpocTpaHCcTBE 1

81 BekTopsl B mpocTpaHcTBE 1

82 CrnoxeHne 1 BBIYUTaHHE BEKTOPOB 1

83 CrnoxeHne 1 BBIYUTaHHE BEKTOPOB 1

84 YMHOKEHUE BEKTOpa Ha YUCJIO. 1
I'omoTeTus

85 YMHOKEHUE BEKTOpa Ha YUCJIO. 1
l'omorerns

86 YMHOKEHHE BEKTOpa Ha YUCJIO. 1
I'omorerns

87 CkansipHO€ MPOU3BEICHUE BEKTOPOB 1

88 CkaisipHO€ NMPOU3BEICHUE BEKTOPOB 1

89 CkaysipHO€ NMPOU3BEICHUE BEKTOPOB 1

90 YpaBHEHHE ILIOCKOCTH 1

91 YpaBHEHHE ITIOCKOCTH 1

92 Kontponbnas pabora Ne6 1

93 [ToBTOpEeHUE, 0000IICHNE 1 1
cUCTeMaTH3aIlus 3HAaHUH

94 [ToBTOpEHue, 06001mIEeHNE U 1
cUCTeMaTH3aIlus 3HAaHUH

95 [IpomexyrouHas aTTecTanus 1

96 [ToBTOpenue, o6o0IIeHNE U 1

CHCTeMaTHu3alus 3HaHuH




97 [ToBTOpEHue, 0600IIECHNE U 1
CHCTEMAaTH3aINs 3HAHUH

98 [ToBTOpEHUe, 0600MIICHNE U 1
CHCTEeMAaTH3aIN 3HAHUHI

99 [ToBTOpEeHue, 0600IICHNE 1 1
CUCTEMAaTH3aINs 3HAHUH

100 [ToBTOpEHwUe, O606HI€HI:IC u 1
cHUCTeMaTH3allHsl 3HAHUI

101 [ToBTOpEHwUe, 0606H16HI:IC 51 1
cHUCTeMaTH3aIlHsl 3HAHUI

102 [ToBTOpEHwUE, 0606H16HI:IC 51 1
cHUCTeMaTH3allHsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102




11 KVIACC

KoanyecTBo yacoB

Ne n/m Tema ypoka KonrtpoJabubie Jara uzydenusi
Bcero
padoThbI
1 [ToBTOpenue JlekapToBbl KOOPAMHATHI 1
TOYKH B MMPOCTPAHCTBE
2 [ToBTOpeHue BeKkTopel B IpOCTpaHCTBE 1
3 [ToBTOopenue CrnoxeHne U BIYUTAaHUE 1
BEKTOPOB
4 [ToBTOpEHNE YMHOKEHME BEKTOPA HA 1
yucno. ['omoreTus
5 [ToBTOpeHne YMHOXKEHNE BEKTOpa Ha 1
yucno. ['omoreTus
6 [ToBTOopenue CkansgpHOe NPOU3BEICHUE 1
BEKTOPOB
7 [ToBTOopenue CkanspHoe NPOU3BEICHUE 1
BEKTOPOB
[ToBTOpeHne YpaBHEHUE MIIOCKOCTH
[ToBTOpeHue YpaBHEHUE MIIOCKOCTU
10 KonTpomnsnas padora Nel 1
1 [ToBTOpenue «IlapamienbHOCTh NPSAMBIX U 1
IJIOCKOCTEN B IPOCTPAHCTBE
12 [ToBTOpenue «IlapamienbHOCTh NPSAMBIX U 1
IJIOCKOCTEN B IPOCTPAHCTBE
13 [ToBTOpenue «IlapamienbHOCTh MPSAMBIX U 1

IJIOCKOCTEH B MMPOCTPAHCTBE»




IToBTOpenue «IlapamienbHOCTb NIPSAMBIX U

14 . 1
IJIOCKOCTEH B TIPOCTPAHCTBE
15 IToBTOpEeHUE «HepHermeJmpHOCTL 1
MPSIMBIX ¥ IJIOCKOCTEH B TIPOCTPAHCTBEY
16 IToBTOpEeHUE «HepHermeJmpHOCTL 1
MPSIMBIX ¥ IJIOCKOCTEH B TIPOCTPAHCTBEY
17 [ToBTopenue «IlepreHUKYIIPHOCTH 1
MPSIMBIX ¥ IJIOCKOCTEH B TIPOCTPAHCTBEY
18 [TosTopenue «IleprneHTUKYIIPHOCTD 1
MPSIMBIX | IJIOCKOCTEH B TIPOCTPAHCTBEY
19 [ToBTOpEeHME «YTIIBI U PACCTOSHUS 1
20 [ToBTOpeHUE «YTIBI U PACCTOSTHUS 1
21 [ToBTOpeHUE «YTIIBI U PACCTOSIHHS 1
22 [ToBTOpeHUE «YTIIBI U PACCTOSIHHS 1
23 [ToBTOpeHUE «YTIIBI U PACCTOSIHHS 1
24 KonTtponsHas padorta Ne2 1
25 Humuasap 1
26 Humuasap 1
27 Hunmuasap 1
28 KomOuHanmu muimHIpa ¥ MpU3MbI 1
29 KomOuHanmu nuivHIpa v mpu3Mbl 1
30 KoMOuHarmu nuianHapa u mpu3Msl 1
31 Konyc 1
32 Konyc 1
33 Konyc 1
34 Y ceuéHHBIN KOHYC 1




35 Y cedéHHBIN KOHYC 1

36 KomOunanmm koHyca 1 THpaMuIbl 1

37 KomOunanm koHyca 1 TupaMuIbl 1

38 KomOunanmm koHyca 1 THpaMuIbl 1

39 KomOuHamm koHyca U THpaMuIbI 1

40 KoHnTponsHas padora Ne3 1

41 Cdepa u map. YpaBaenue chepsl 1

42 Cdepa u map. YpaBaenue chepsl 1

43 Cdepa u map. YpaBaenue chepsl 1

44 B3anmuoe pacnonoxxenue cepsl 1 1
TUIOCKOCTH

45 B3anmMHoe pacrionioskeHne chepsl u 1
TUIOCKOCTH

46 B3anmMHoe pacrionioskeHue chepsl u 1
TUIOCKOCTH

47 B3aumMHoe pacrosioskeHue chepsl u 1
TUIOCKOCTH

48 MHororpaHHuKH, BIIMCaHHbBIC B chepy 1

49 MHororpaHHHUKH, BIMCAHHbIE B chepy 1

50 MHororpaHHUKH, BIMCAHHbIE B chepy 1

51 MHororpaHHHUKH, BIMCAHHbIE B chepy 1

59 MHororpaHHHMKH, OITMCaHHbIE OKOJIO 1
cepsl

53 MHoOrorpaHHHMKH, OITMCaHHbIE OKOJIO 1
cepsl

54 MHororpaHHHKH, OITMCaHHbIE OKOJIO 1

cepsl




MHoOrorpaHHuKH, OIIMCAaHHBIE OKOJIO

> cepsr

56 KoMOunarmu nmumuHapa u chepsl, KoHyca
u cepsl

57 KomMOunarmu nmumuHapa u chepsl, KoHyca
u cepsl

58 KombOunamuu mpmunpa u cgepsl, KoHyca
u cepsl

59 KombOunammm mummazpa u cdepsl, KOHyca
u cdepbl

60 KombOunarmum mumuazpa u cepsl, KoHyca
u cdepbl

61 KonTtponsHas padorta Ned

62 O06bEM Tema. Dopmyra ISl BEIYUCICHUS
00beMa MpU3MbI

63 O06bEM Tema. @opmyina i1 BEIYUCICHUS
o0beMa Mpu3Mbl

64 O06bEM Tema. Dopmyina IS BEIYUCICHHS
o0beMa Mpu3Mbl

65 O6béM Tena. Dopmyrna JIst BBIYUCIICHUS
o0beMa Mpu3Mbl

66 DopmyIbl i BBI‘.I‘I/ICJICVHI/I}I 00BeMOB
MUPaMUIbI U YCEYEHHOM MUPaMHU/IBI

67 @opMyIIbl Ui BBIYUCIECHUS 00HEMOB
MUPaMUIbI U YCEYEHHOM MUPaMHU/IBI

68 Dopmysl i BLI‘fI/ICJ'IeHI/IH 00BbEMOB
MUPaMUIbI U YCEYEHHOM MUPAMHU/IBI

69 @DopMyIbl U1l BBIYUCIEHUS 00BEMOB




MIAPaMU/Ibl U YCEUEHHOU MUPAMUIBI

®opMmyibl Ui BHIYUCIEHUS 00BEMOB

70 MAPAMHUJIBI U YCEUEHHOM MTUPAMHU/IBI L

7 DopMyIIBI IS BEIYUCICHUS 00HEMOB 1
MAPAMUJIBI U YCEUEHHOUW TUPaAMHUJIBI

72 KontponsHas padora Ne5 1

73 OOBeMBI Tel BpaleHus 1

74 OO6beMbl Ten BpalleHus 1

75 OObeMBbI TE BpaIeHus 1

76 OOBeMBI Tel BpaleHus 1

77 OO6beMbl Ten BpalleHus 1

78 [Tnomane chepnr 1

79 [Tnomane chepor 1

80 KonTtponsHas padorta Ne6 1

81 [IpeoOpazoBanue Gpuryp B mIpoCTpaHCTBE. 1
[TapannensHoe MPOEKTHPOBAHUE

82 [IpeoGpaszoBanue puryp B mpoCTpaHCTBE. 1
[TapaniensHoe MPOEKTUPOBAHUE

83 [IpeoGpazoBanue puryp B mpoCTpaHCTBE. 1
[TapannensHOE MPOSKTHPOBAHUE

84 N300pakeHus mIOCKuX U 1
MPOCTPAHCTBEHHBIX (DUTYD

85 N300pakeHus IOCKUX U 1
MPOCTPAHCTBEHHBIX (DUTYD

86 N300pakeHus TIOCKUX U 1
MIPOCTPAHCTBEHHBIX (DUTYD

87 N300pakeHus TIIOCKUX U 1




MPOCTPAHCTBEHHBIX (PUTYD

88 KonTtponsHas padora Ne7
89 [ToBTOpEHUE, 0000MIICHNE U
CHCTEMAaTH3aINs 3HAHUH
90 [ToBTOpEHue, 0600IICHNE U
CUCTEMAaTH3aIis 3HAHUH
o1 [ToBTOpEeHue, 0600IIeHNE 1
CUCTEMAaTH3aINs 3HAHUH
92 [IpomexyTouHas aTTecTanus
93 [ToBTOpEeHuE, 0600IICHNE 1
CUCTEMATH3aINA 3HAHUH
94 [ToBTOpEeHuE, 0600IICHNE 1
cUCcTeMAaTU3alys 3HaHUH
95 [ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTU3aIys 3HaHUH
96 [ToBTOpEeHUE, 0600IICHNE 1
cHUCTEMaTH3allHsl 3HAHUI
97 [ToBTOpEeHUE, 0600IICHNE 1
cHUCTEMaTH3allHsl 3HAHUI
08 [ToBTOpEHME, 0000IIEHNE 1
cHUCTEMaTH3allHsl 3HAHUI
99 [ToBTOpeHue, o6o0LIIeHNE U
CUCTEMAaTH3aIUsl 3HAHUH
100 [ToBTOpEHue, 0600IEeHNE U
CHUCTEMAaTH3aIUsl 3HAHUH
101 [ToBTOpEHue, 0600IIEeHNE U

CHCTeMaTHu3alus 3HaHuH




102

[ToBTOpEHue, 0600IICHNE U
CHUCTEeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpus, 10 knacc/ Mepzmsik A.I'., Homuposckuii J[.A.,
[TonsikoB B.M.; mox penakuueit [lononsckoro B.E., O6miecTBo ¢ orpaHnueHHON
oTrBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PA®»; AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBenienne»

* Maremaruka. ['eometpus, 11 kinacc/ Mep3nsk A.T'., Homuposckuii JI.A.,
[TomsikoB B.M.; mox penakuumeit [lononsckoro B.E., OGmiecTBo ¢ orpaHMueHHON
oTBeTcTBeHHOCThIO M3naTenbckuil nentp «BEHTAHA-TI'PA®y; AkiimonepHoe

O6H1€CTBO «I/I3I[aTGJILCTBO ((HpOCBCH_IGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
Marematuka : anrebpa U Hayajla MaTeMaTUYECKOTO aHAIK3a, T'€0-
metpust. ['eometpust. YrinyOon€éunsiii ypoBeHs : 10 kiace : MeTonu-
gyeckoe rocooue / E. B. bytiko, A. I'. Mepsnsk, B. b. Tlononckuid,

M. C. Sxup. — M. : Benrana-I'pad, 2020. — 83 c. : min. — (Poccwii-

CKUI y9eOHUK).

Marematuka : anredpa v Hadalla MaTeMaTUYECKOr0 aHaIu3a, reo-
Metpus. ['eomerpust. YrinyOnéuunsiit yposens : 11 kiacc : metonunue-

ckoe nocodue / E. B. bytiko, A. I'. Mep3nsik, B. b. Ilomonckuid,



M. C. Skup. — M. : Benrtana-I"pad, 2020. — 80 c. : un. — (Poccwnii-

CKUI Yy4E€OHUK).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

edu.skysmart.ru






