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IHHOACHUTEJIBHASA 3ATINCKA

I'eometpus siBiIsIeTCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEJHEr0 0O0ILIero oOpa3oBaHM, TaK
Kak 00ecreunBaeT BO3MOXKHOCTb M3YYCHHS TUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH H
PEeIMETOB TyMaHUTapHOTo UuKiIa. IlOCKONBKY IIOTMYecKOe MBIIUICHHE, (OopMUpYyeMOe IpU
M3yYeHUH OOYYaIOIIMMHUCS TOHSATHUIHBIX OCHOB T'€OMETPUH, IPH JO0Ka3aTeIbCTBE TEOPEM U
IIOCTPOEHUM LENOYKU JIOTMYECKUX YTBEP)KJIEHUI NpPU PELIEHUM NeOMETPUYECKHUX 3ajad, yMEHUE
BBIJIBUTaTh M OIPOBEprarb TUIIOTE3bl HENOCPEACTBEHHO MCIIOJB3YIOTCA IpU pELICHUH 3a4ady
€CTECTBEHHO-HAY4YHOI'O LIUKJIA, B YACTHOCTU (PU3NYECKUX 3a]au.

Lenp ocBoeHUs mporpaMMbl yaeOHOTO Kypca «['eoMmeTrpus» Ha yriryOJEHHOM ypOBHE — pPa3BUTHE
WHIUBUAYAIbHBIX CIIOCOOHOCTEN OOy4aromuxcsi Mpu HU3YyYEHUH T€OMETPUHU, KAaK COCTaBJIAIOLIEH
npeaqMeTHoil oOmactm «Marematnka u  HH(QOpMaTHKa» Yepe3 OO0ecleYeHHe BO3MOKHOCTH
npuoOpEeTeHUsT M HCIOJB30BaHHUS Oojiee TIIyOOKMX T€OMETPUYECKUX 3HAHWH U JIeHCTBHIA,
cenu(UIHBIX TEOMETPHH, U HEOOXOJUMBIX Ui YCIEIIHOTO NMpOo(ecCHOHAIBHOTrO0 00pa30BaHus,
CBSI3aHHOT'O C MCMOJIb30BaHUEM MAaTEMaTUKU.

[IpropuTeTHBIMU 3ajladyaMM Kypca TE€OMETpUU Ha YIiayOJIEHHOM YpPOBHE, PpaCHIMPSIONIUMHU U
YCUJIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIOTCA:

paciivpeHue MpeACTaBIeHUs O TEOMETPUM KaK 4YacTH MHUPOBOM KylIbTypsl U (POpMHUpPOBaHHE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMHpOBaHME TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QuUrypax Kak O BaXKHEHIInX
MaTeMaTHYeCKUX MOJIENSIX, MO3BOJISIOIINUX OMUCHIBATh M M3y4aTh pa3HbIE SIBJICHUSI OKPYXKAIOUIETO
MUpa, 3HaHHE MOHATUHHOTO anmnaparta 1o paszjaeny «CrepeomMeTpus» yueOHOTO Kypca TeOMETpUN;
¢dbopMHpOBaHHE yYMEHHUS BIaJ€Th OCHOBHBIMHM MOHSTUSIMH O IMPOCTPAHCTBEHHBIX (UIYpax M HX
OCHOBHBIMH CBOWCTBaMH, 3HaHUE T€OpeM, (OPMYIl U YMEHUE UX MPUMEHSITb, YMEHUS J10KA3bIBaTh
TEOPEMbI M HaXOJUTh HECTaHAAPTHBIE CIIOCOOBI PELICHUS 33/1a4;

(dbopMHpOBaHHE YMEHHSI pacllO3HAaBATh HA YepTexkax, MOJESIX U B peaIbHOM MHUPE MHOTOTPaHHUKHU
U TeJla BPAIlleHUs, KOHCTPYUPOBATh F€OMETPUUYECKUE MOJIEIIH;

(GopMuUpOBaHHE TOHUMAaHHUA BO3MOXHOCTH AKCMOMAaTHYECKOTO0 IOCTPOEHHUS MaTeMaTH4eCKUX
Teopui, GopMupoBaHNE NOHUMAHUS POJIM AKCUOMATUKH NPH IPOBEACHUHN PACCYKICHUH;
(dbopMupoBaHHE YMEHMs BIa/IeTh METOJAMH JI0KA3aTelIbCTB U AITOPUTMOB PELICHMS, YMEHHS UX
IPUMEHSATh, IPOBOJUTH J0KA3aTEIbHbIE PACCYKICHHS B XOJI€ PEILICHHs CTEPEOMETPUYECKUX 3a1ay
U 3aJa4 C IPAaKTUYECKUM COJAep)KaHHEeM, (OpPMHUpPOBAHUE NPEACTaBICHUS O HEOOXOAUMOCTHU
JI0Ka3aTeNnbCcTB MpPU OOOCHOBAaHMM MAaTEMAaTUYECKUX YTBEPKAECHUH W POJM AKCUOMAaTHKH B
IIPOBEACHUU IeAYKTUBHBIX PACCYKICHUMN;

pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 0oOydaromuxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATENICKUX YMEHHUHM, KPUTUYHOCTH MBILIUIEHUS, UHTEpeca K
U3YyYEHHIO T€OMETPUH;

¢dbopmupoBaHue (PyHKIMOHAIBHONW IPaMOTHOCTH, PEJIEBAHTHOM I'€OMETPUU: YMEHHs paclo3HABATh
IIPOSIBJICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasbHBbIX KHU3HEHHBIX
CUTYyallUsX W TPU H3YYEHUM JPYTrUX Y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEAIbHBIX CUTYallUd, MCCIEJOBAHUS MOCTPOCHHBIX MOJEIEH,
MHTEpIpETalMy NOJTYYEeHHBIX PE3YIbTATOB.

OCHOBHBIMHU COJIEp’KaTeIbHBIMU JMHUAMU YydyeOHoro kypca «['eomerpusi» B 10-11 kaccax
aBisitoTcs: «lIpsiMble M IJIOCKOCTH B IPOCTpaHCTBE», «MHOrorpaHHUKW», «Tesa BpalieHus,
«BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/|BHKEHNUS B IPOCTPAHCTBEY.

CopopmynupoBannoe Bo DPI'OC COO TpeGoBaHME «yMETh ONEPUPOBATH IMOHATUAMUY,
peNeBaHTHBIMM I'€OMETPUM Ha YriayOonéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEp)KATENbHBIM JIMHUSAM Yy4eOHOro Kkypca, a (opMHupoBaHHE JIOTHYECKUX YMEHUH
pacripesiesiieTcsi He TOJIBKO 0 COJep KaTeIbHBIM JIMHUAM, HO U 10 rojam oOydyenus. ConepxaHue
0o0pa3oBaHus, COOTBETCTBYIOLIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHON paboueit
IIPOrpaMMBbl, pacrpeesi€HHBIM 10 rojilaM 00ydeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BONpocaM oOydaromuecs: oOpalaluch HEOJHOKPATHO. DTO
II03BOJISIET OPraHU30BaTh OBJIAJCHUE FEOMETPUUECKUMU MOHATHIMH U HaBBIKAMU IIOCJIEI0BATEIBHO
U TOCTYMaTeNbHO, ¢ COOJIIOJICHUEM IPHHLMIA MPEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B




OOIIyI0 CHUCTEMY TI'€OMETPUYECKHX MpPEICTABICHUNA OOYYaIOUINXCS, pacuIupss u yriyomss e€,
00pasysi MPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexoxa K U3y4EeHHUIO T€OMETPUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3gatb  ycnoBus  uis  AuddepeHnuanuu  0OydeHHUs, TMOCTPOCHUS  HHIUBUIYATbHBIX
00pa30BaTeNbHBIX MPOTPaMM, 00ECIICUUTh YIITyOIEHHOE U3ydeHUE TeOMETPUN KaK COCTABIISIONIEH
y4eOHoTo npenmera «MaTemMaTukay,

MOJATOTOBUTH O0YYAIOUIUXCS K MPOJOJDKEHUIO M3YUYEHHUs] MaTeMaTHKH ¢ y4€ToM BbiOopa Oymymieit
npoeccun, odecreurnBas MPEeMCTBEHHOCTh MEKTY OOIUM | ITPO(ECCHOHATEHBIM 00pa30BaHUEM.
Ha u3ydyenne yuebHnoro kypca «l'eomerpusi» Ha yriayOonéHHoOM ypoBHe oTBoauTcs 204 daca: B 10
kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIIO).




COILEP KXAHUE OBYUEHUA

10 KJIACC
IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE TMOHATHSL CTepeoMeTpuu. Touka, npsiMas, IUIOCKOCTb, IpocTpaHcTBO. [loHsTHE 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBUSI U3 HUX.
B3auMHOEe pacnosiokeHue IpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIMECs, MapajulelIbHbIE U
cKpeluBamomuecs npsmbele. llpu3Haku ckpemmBaronuxcs HOpsMbIX. [lapannenbHOCT OpSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: NApAJIICNIbHBIE NPSMbIE B MPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSMBIX,
NapajuleIbHOCTh NPAMOI U IulockocTH. [lapanienbHoe U LIEHTpabHOE MPOEKTUPOBAHUE, U300pakeHNe
¢uryp. OCHOBHBIC CBOMCTBA MapaUICILHOTO MPOCKTHpOoBaHUS. M3o00pakeHne (uryp B mapauieIbHOU
MPOEKIMU. YTJbl C COHAIPaBICHHBIMM CTOPOHAMM, YroJl MEXKIy MpsIMbIMM B IPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEN: MapajuiebHbIE IUIOCKOCTH, CBOMCTBA NApaJUICIIbHBIX IJIOCKOCTEM.
[Ipocreiimme npocTpaHCTBEHHbIE (UIYpPbl Ha IIJIOCKOCTU: TETPadip, Napajulesienunes, MNOCTPOCHUE
CEYCHMII.
[TepneHUKyYISIPHOCTD TPSMOM W TUIOCKOCTH: TMEPHEHANKYISAPHBIE TPSIMbIE B MPOCTPAHCTBE, MPSIMbIC
napajulefibHble ¥ MEpHeHIUKYJISpHble K IUIOCKOCTH, MpPHU3HAK MEPHEHAUKYISIPHOCTH MpsIMONH H
IUIOCKOCTH, TeopemMa O MpAMOIl NEepNeHIUKYISpHOW IUIOCKOCTH. OpPTOrOHaJbHOE TNPOEKTHPOBAHHE.
[lepneHuKy/Islp M HAKJIOHHBIEC: PACCTOSTHUE OT TOYKHA JO IUIOCKOCTH, PACCTOSHHE OT MPAMON 10
IUIOCKOCTH, MpOeKiuss (Urypbl Ha IUIOCKOCTb. llepneHAMKYISIpHOCTh IUIOCKOCTEH: IpHU3HAK
MEePIEHANKYIISIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX nmepneHauKyIspax.
VYriael B MPOCTPaHCTBE: Yroja MEXIy MOpsIMOM W IUIOCKOCTBIO, JBYIPaHHBIA YIOJI, JUHEWHBIA YroJI
JBYTpaHHOIO yria. Tp€XrpaHHbII W MHOTOTrpaHHble yribl. CBOKCTBA IUIOCKMX YIJIOB MHOTOTPAaHHOI'O
yriia. CBOMCTBA IUIOCKUX U ABYIPAHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.
MHOrorpaHHUKHU
Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yrosibHast npu3Ma, npsiMasi 1 HAKJIOHHAs
MpU3MBbl, OOKOBAsl U MOJHASI IOBEPXHOCTH MpU3MbL. [lapannenenunen, npsMOYyroJibHbIN Napasuieenune
u ero cBoictBa. Kparvailmme mnyTM Ha TOBEPXHOCTH MHOTOrpaHHHKa. Teopema Oiinepa.
[IpoctpancrBennas teopema Ilucdaropa. [lupamuna: nN-yronbpHas nupamuja, MpaBWIbHAS U yCceUEHHAS
nupamuiel. CBoMcTBa pé06ep M OOKOBBIX T'PaHEH MPaBUIILHOM MupamMusl. [IpaBuabHBIE MHOTOTPAHHUKHY:
MpaBUJIbHAS NpU3Ma W TPABUIIbHAS NUPAMMJAA, NPABWIBHAS TPEYroJbHas MUPAMHIA W IPABUIIBHBIN
TeTpasp, Kyo. [IpencraBnenue o mpaBUILHBIXMHOTOTPAHHUKAX: OKTadIP, TOAEKASAP U UKOCAIP.
Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomans 60K0BON MOBEPXHOCTH U
MIOJIHOM OBEPXHOCTH MPSIMON MPU3MBI, JIOIIA s OCHOBAHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM
npu3Msl. [lnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABMILHOM MUpPaMU/Ibl, TEOpEMa O IUIOMIaIn
YCEYEHHOM MUPAMHUIBIL.
CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPABUIBHBIX MHOTOIPAHHUKOB. CUMMeETpHUs B
MPaBUJILHOM MHOTOTpaHHUKE: CHMMETpHUs Napajielenuneaa, CHUMMETPUS IMPaBUIIbHBIX IPU3M,
CUMMETpHUS TPABUIIbHON TUPAMUIBI.
BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE
[lonaTHsa: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIWHA HEHYJIEBOIO BEKTOpa, BEKTOPbI
KOJUIMHEapHbIe, COHAIPAaBJICHHbIE M IPOTUBOIIOJIOXKHO HAlpaBJICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JIelCcTBUS C BEKTOpAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOMXKEHUE
BeKTOpa Ha uncio. CBoHCTBa ClIOkKEHUST BEKTOpOB. CBOICTBAa YMHOKEHUs BeKTOpa Ha yucio. [lonstue
KOMIUIaHapHbIEe BEKTOpPbI. lIpru3Hak koMIiaHapHOCTH TpEX BeKTOpoB. [lpaBuio mnapamienenunexna.
Teopema 0 pa3noXeHHH BEKTOpa MO TPEM HEKOMIUIaHApHbBIM BekTopaM. [IpsMoyronbpHas cucrema
KoopauHat B npocTtpaHcTBe. Koopaunatel Bektopa. CBsi3b MeXIQy KOOPAWHATAMHM BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJ MeXAy BekTopaMu. CKansipHOE IPOU3BEACHNUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus
[TonsTus: UMAMHIpPUYECKass MOBEPXHOCTb, KOHUYECKas IOBEPXHOCThb, c(epudeckas IOBEPXHOCTH,
oOpasyromue MoBepxHocTe. Tena BpalleHUs: IWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, Iap.




B3aumHoe pacnonokeHue cdepsl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkenue Ten
BpallleH!sl Ha TIOCKOCTH. Pa3BépTka nmummHapa u konyca. Cummetpus cepsl U mapa.

O6BéM. OcHoBHBIE cBOMicTBAa 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOIBHOTO NapayjieNienunea u
cienctBus u3 He€. OOBEM NPsIMO M HAKIIOHHOW MPU3MBI, IIJIMHAPA, TUPAaMHJIBI B KoHyca. OOBEM mapa
U I1apOBOTO CErMEHTA.

KomOunamuu Ten BpalieHduss ¥ MHOTOTPaHHUKOB. IIpu3Ma, BOuMcaHHas B IMJIMHIAP, OMHCAHHAs OKOJIO
mwaaapa. [lepeceuenue cdepsl u mapa c mwiockocteto. Kacanue mapa u cdepsl miockoctsio. [lonsarue
MHOTOTPaHHUKA, OIMUCAHHOTO 0KOJIO cephl, chephl, BIUCAHHONW B MHOTOTPAaHHUK WJIU TEJIO BPALLCHHUS.
[Tnomans MOBEPXHOCTH IMIMHAPA, KOHyca, muomanb chepsl n e€ vacreil. [lomobue B mpocTpaHCTBe.
OtHomenne oOBEMOB, TUIOMANCH TOBEpxXHOCTEH TmOM00HBIX ¢uryp. IIpeobOpasoBanue momOOUs,
romoTeTHs. Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.
[locTpoeHue cedeHHiI MHOTOTPAaHHMKOB W TeNl BpPALLEHUS: CEUEHUS UWIMHApaA (MapajulelibHO H
MEPIEHIUKYIIIPHO OCH), CEUYEHUsI KOHYca (MapajiielbHbleé OCHOBAHUIO U MPOXOJSALINE YEpe3 BEPIIUHY),
CeUeHHUs Ilapa, METOJbl MOCTPOEHUS CEUEHMM: METOJ CJEeIO0B, METOJ BHYTPEHHEro IpPOEKTHPOBAHUS,
METO/1 IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepanuu HajJ BeKkTopaMu. BekTopHoe ymHOXeHHE BekTOpoB. CBOMCTBa
BEKTOPHOIo yYMHOKeHus. [IpsimoyronbHasi cucreMa KoopauHaT B mpocTpaHcTBe. KoopauHatsl BekTopa.
Pasnoxxenue Bekropa o 0asucy. KoopimHaTHO-BEKTOPHBIN METOJ PU PELICHUH F€OMETPUUECKUX 3a/1a4.
J{BM:KeHMS B IPOCTPAHCTBE

JBuxenus npocrpancTBa. OtoOpaykeHus. JBrxeHus u paBeHCTBO ¢uryp. OO1ire cBONCTBA ABHKEHUH.
Bunel nBukeHuil: napauienbHbIN IepeHoC, EeHTpalbHasi CUMMETPHS, 3€pKallbHass CUMMETPHUS, TOBOPOT
BOKpyT npsimoii. [IpeoOpazoBanust mogooust. [Ipsmas u cdepa Ditnepa.




IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BociMTaHUeE:
Cc(OPMUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIUUA OOYYArOMIeTrocs KaK aKTHMBHOTO M OTBETCTBEHHOTO YIICHA
pPOCCHIACKOTO OOIIeCTBa, MPEACTABICHUE O MAaTEMATHUYECKUX OCHOBaX (DYHKIIMOHWPOBAHUS Pa3THMYHBIX
CTPYKTYp, SIBIICHWUH, NPOIEAYp TPakIaHCKOTO oOmecTBa (BBIOOPHI, ONMPOCHI W APYroe), yMEHUe
B3aHMOHCﬁCTBOBaTb C COONUAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX q)YHKLII/ISIMI/I 1 Ha3HAYCHUEM,
2) naTpUOTHYECKOE BOCTIUTAHHE:
c(OPMHUPOBAHHOCTh POCCUHCKON T'PAXKIAHCKOW HICHTHYHOCTH, YBOXEHHUS K IMPOIUIOMY M HACTOSIIEMY
pOCCHﬁCKOﬁ MaTEMAaTUuKM, LOEHHOCTHOC OTHOHIICHUEC K MOOCTHXKCHUAIM pOCCI/II\/JICKI/IX MaTeéMaTHuKOB U
POCCUMCKOM MaTE€MaTH4YeCKOM IIKOJIBI, HCIOJIb30BAHME OTUX JOCTH)KEHUMM B JIPYyrUX HayKax,
TEXHOJIOTUSX, c(hepax SIKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:
OCO3HAHHE JTyXOBHBIX LIEHHOCTEW POCCUIMCKOrO Hapoja, c(OpMHPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHUS,
OTUYCCKOI0 MOBCACHUSA, CBA3AHHOIO0O C IIPAKTHYCCKUM JIMPUMCHCHHUEM JIOCTI/I)KCHI/Iﬁ HayKu H
NESITETFHOCTBIO YUEHOTO, 0CO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;
4) 3cTeTHYecKOe BOCIIUTAHME:
OCTETUYCCKOC OTHOICHHUE K MHUPY, BKIIIOYAA 3CTCTUKY MATEMATUUCCKHUX SaKOHOMepHOCTef/'I, 06”[)eKTOB,
3aja4, peIHeHPIﬁ, paccy>1<)1eHI/H71, BOCIIPpUUMYHUBOCTE K MATCMATHUYCCKUM AaCIICKTaM pPa3jIMYHbBIX BUJIO0B
HCKYCCTBA;
5) pusnyeckoe BocnuTaHuE:
CCbOpMI/IpOBaHHOCTB YMCHHA TNPUMCHATb MATCMATHUYCCKUEC 3HAaHWA B HHTEPECAxX 3J0pPOBOTO H
Oe3omacHOTO OOpa3a KW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3I0POBOE THUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXa, PETryJsipHas (U3nyecKkas aKTUBHOCTB), (PU3MUECKOE
COBEPIICHCTBOBAHUE MPH 3aHITUIX CIIOPTUBHO-03J0POBUTENLHON IS TEIBHOCTHIO;

6) TpyaoBoOe BocuTaHME:
TOTOBHOCTb K TPYHdy, OCO3HAHWE LIEHHOCTH TPYIOdIOOWs, HHTEpEC K pa3IuyHbIM cdepam
npodeccruoHabHOM 1eATeIbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPHJIOKEHUSAMHU, YMEHUE COBEPIIATh
OCO3HAHHBIM BBIOOpP Oymymield mnpodeccud | PeaTru30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO M CaMOOOPAa30BaHHMIO HAa MPOTSHKEHUU
BCEl KHM3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTHUYECKUX 337a4 MaTeMaTU4YeCKOM
HaIpPaBJIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh 3KOJOTHYECKON KyJIbTYphl, MOHMMAaHHUE BIHSIHHUS COIHMAIBHO-PKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COLMAIBHON Cpeibl, OCO3HaHHE TJI00aIbHOrO XapakTepa
HKOJIOTHUECKUX MPOOJieM, OpUEHTALMA Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HAHUUM 7S peuieHus 3a1a4 B
o0nacTu OKpyKarlei cpefpl, MIIAaHUPOBAHUE MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX MOCIEACTBUMA AJIs
OKpPY’KaIoIllel Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U
OOIIECTBEHHON MPAKTUKH, TOHMMaHWE MaTeMaTHUYeCKON HayKH Kak cepbl 4eJT0BEUEeCKON NeSTEIbHOCTH,
9TamoB €€ pa3BUTUSA M 3HAYUMOCTU JJISl Pa3BUTUS IUBWIIM3AIMH, OBIAJCHHE S3bIKOM MaTEMaTHKH U
MaTeMaTH4eCKON KYIbTYpOH KakK CPEeICTBOM IMO3HAHHUS MHUPA, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeIbHOCTh MHIUBUAYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue qeMcTBUA:
BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TPU3HAKK MATEMaTHYeCKMX OOBEKTOB, TOHSATHUH,
OTHOIICHUI MEXIy NOHITHIMH, (POPMYIUPOBATH ONPEACTICHHUS OHATHN, yCTaHABINBATH CYIIECTBECHHBIN
MpHU3HAK KIacCU(PUKAIIMU, OCHOBAHUS ISl 000OIIEHHS U CPAaBHEHHSI, KpUTEPUU TIPOBOAUMOTO aHAIIN3A;




BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BBIBATh CY)KICHUSA: YTBEPAMTEIbHbIE M OTPHULATEIIBHBIE,
€IMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIATh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEYHs B (aKTax, TaHHBIX,
HAOJMIONEHUSAX M YTBEPXKACHUSAX, MpelaraTb KPUTEPUH IS BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JIeTIaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JACJYKTUBHBIX W MHIYKTUBHBIX YMO3aKIIOUYCHUH,
YMO3aKJIFOUCHUH 10 aHAJIOTUU;

IIPOBOJUTH CaMOCTOSITEIbHO J0Ka3aTeIbCTBA MATEMaTUYECKUX YTBEP)KJAEHUM (NIpsMble U OT
MPOTHBHOTO), BBICTpAUBATh APTYMEHTAIMIO, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, 00O0CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pemieHust y4eOHOU 3amaun (CpaBHHMBATh HECKOJIBKO BAPHUAHTOB PEIICHUS, BHIOMPATH
HanboJIee MOAXOIAINN C YYETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble nuccienoBare/bCcKue 1eHCTBUA:

HCIO0JIb30BAaTh BOIPOCHI KAaK HCCIENOBATENbCKUM MHCTPYMEHT IO3HAHUSA, (OPMYIMPOBATH BOMPOCHI,
¢bukcupymole NpoTuBOpeyne, nNpolieMy, yCTaHaBIMBaTh UCKOMOE U JJaHHOE€, (pOpMHpOBaTh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJUTH CaMOCTOSITENIbHO ~CIUIAHMPOBAHHBIM SKCIIEPUMEHT, MCCIEJA0BAaHUE [0 YCTAHOBJICHHUIO
O0COOEHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUSA, IMPOIIECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMY;

CaMOCTOSITENIFHO (POPMYIUPOBATh 000OIIEHUS ¥ BBIBOJBI 10 PE3yJIbTaTaM MPOBEAECHHOTO HAOJIOICHUS,
UCCIIEIOBaHUS, OLIEHUBATh I0CTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BRIBOJOB U 00001IEHNI;
MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUTaTh MPEATOJIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Patora ¢ undopmanmeii:

BBISBIIATE JIePUIMTH WHPOPMALINHU, TaHHBIX, HEOOXOJWMBIX Ui OTBETAa HAa BONPOC W JUIS pPEHICHUS
3a/1a4u;

BBIOMpATh MH(OPMALMIO U3 UCTOYHMKOB pPAa3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATU3UpPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIMIO Pa3INYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpPUPOBATh UH(OPMALINIO, TPEJICTABIATH €€ B pa3INUHbIX (hOpMax, HIUTIOCTPUPOBATH I'pauUecKH;
OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHbIe e CTBUSA
Oo0uenne:
BOCIIPUHUMATh U (HOPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U LIETSIMU OOIIEHHUS, SCHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHMsSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh MOJYyYCHHBIN Pe3yibTar;
B XoJe OOCYXIEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIeMbl, pelaeMoi
3a/lauM, BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha IOUCK PEIICHHUs, COIMOCTABJIATH CBOU CYXKJICHUSA C
CYXKJCHUAMH JIPYTHMX YYaCTHUKOB JUaiora, OOHapyXHBaTh pa3IMuue U CXOJACTBO IMO3ULHUH, B
KOppeKTHOH (opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;
MIPEJICTaBIIATh PE3yAbTaThl PELICHUS 3a/1ayM, SKCIIEPUMEHTA, MCCIEAOBaHUA, MPOCKTA, CaMOCTOSITENHLHO
BBIOMpAThH (hOpMaT BBICTYIUJICHHS C YUETOM 3aj[au MPE3EHTAMU U OCOOCHHOCTEH ayIuTOPUU.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:
COCTaBIISATh IJIaH, QJITOPUTM pEIICHUs 3aJayd, BHIOMpATh CIMOCOO penieHHsl ¢ y4€TOM HMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(OpMAITHH.
CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJLIEKT:
BIIJIETh HABBIKAMU TIO3HABATENbHOW peIeKCHH KaK OCO3HAaHUS COBEpIIAeMbIX JEHCTBUH U
MBICIIUTENBHBIX TIPOIECCOB, HMX pPE3yAbTaTOB, BIAJAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpoliecca M pe3ysibTaTa pelieHusl MaTeMaTHIecKon 3a/1auH;




NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH PEUICHUH 3a/laud, BHOCHTH KOPPEKTHBHI B
JEATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa IENd M YCIOBHSIM, OOBSICHATH HPUUYMHBI JOCTIDKEHHS WIH
HEIOCTHKEHHS PE3YJIbTATOB JESTEILHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY IPHOOPETEHHOMY OTIBITY.
CoBMecTHas1 1eSITeIbHOCTD:

MOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHOM M WHAMBHUIYAIbHOM pabOTHI MpU pEIICHUH
y4eOHBIX 3a7a4, MPUHAMATh II€JIb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacupenensTh BUABI paldOT, IOrOBapHBAThCS, OOCYXIATh MPOIECC M PE3YIbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

Y4acTBOBaTh B TPYMIOBBIX (popmax paboTel (0OCyXIeHHs, 0OMEH MHEHH, «MO3TOBBIE IITYPMBD) H
WHBIC), BBHIMOJHATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOM JICWUCTBUS C JPYIrUMH YJICHAMH
KOMaH/Ibl, OIICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOIIWII MPOIYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aHMOICHCTBHSL.

MHNPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca oOydaromuiicss HAQyquTCs:

- CBO6OZ[HO OneprupoOBaTh OCHOBHBIMU IMOHATHUAMU CTCPCOMCTPHUU IPU PCUHICHUU 3aJia4d U IMPOBCACHUU
MAaTEeMAaTHYECKUX PACCYXKICHUN;

- MIPUMCHATH aKCUOMBI CTCPECOMCTPHUHU U CICACTBUA U3 HUX ITPU PCIHICHUHN 'COMETPUICCKUX 3a1a4,

- KJ'IaCCI/ICbI/II_[I/IpOBaTB B3aMHOC€ PAaCIOJOXKECHUC MTPAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEN B IMPOCTPAHCTBE,
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE;

- CBO6OHHO ONCpHUpOBaATh MOHATHUAMHU, CBA3AHHBIMH C yIrjlaMM B IPOCTPAHCTBE: MCXKAY IMPAMBIMU B
IIPOCTPAHCTBE, MEKTy IPSIMOU U IJIOCKOCTBIO;

- cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOT PaHHUKAMMU;

- CcBOOOJHO pAacro3HaBaTh OCHOBHBIC BHbl MHOTOTPAaHHHKOB (TIpU3Ma, MUPaMUAA, MPSIMOYTOJIBbHBIH
napajuiesenumnes, Kyo);

- KJIaccupuIMpoOBaTh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS I KilacCu(pHUKaIuu;

- cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHUEM MHOTOTPAaHHUKOB TIOCKOCTHIO;

- BBINOJIHATH TapajUiebHOE, IEHTPATBHOE W OPTOrOHAIBHOE MPOSKTHpOBaHHE (UTYpP HA IUIOCKOCTD,
BBITIOJTHAT U300pakeHus1 QUTyp Ha IUIOCKOCTH;

- CTPOWTH CCUEHHS MHOTOTPAHHUKOB pa3JIMYHBIMH METOJIAMH, BBITIOJIHITH (BBIHOCHBIC) IUIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y;

- BBIYUCIATH IUIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIPH3Ma, MHpaMHJA), TEOMETPUYECKHX TEN C
pUMEHEHHEM (hOPMYIT;

- CcBOOOJTHO OIEPHUPOBATH MOHATUSAMHU: CHMMETPUST B TIPOCTPAHCTBE, WEHTP, OCh W IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHUU (PHUTYPHI;

- cBOOOJIHO OTIEPHPOBATH MOHATHIMHU, COOTBETCTBYIOIIIMMHU BEKTOPAM U KOOPMHATAM B IIPOCTPAHCTBE;

- BBINOJIHATHICHCTBUSIHAIBEKTOPAMH,

- pemiath 3aJlaud Ha JOKa3aTejIbCTBO MATEMAaTHYCCKMX OTHOIICHUH M HAXOXKICHUE T'€OMETPHUCCKUX
BEJIMYUH, MPUMEHSS W3BECTHBIC METOJbI NPH PEIICHUM MaTEeMaTHYeCKHX 3aad TOBBIIICHHOTO W
BBICOKOTO YPOBHSI CJIOXHOCTH,

- TPHUMEHSITHh MPOCTEHIINEe MPOrpPaMMHBIE CPENICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TPU
PEIICHUH CTEPEOMETPUIECKIX 3a/1a4;

- U3BJIEKAaTh, TpeoOpa3oBbIBaTh W  HHTEPHOPETUPOBATH HWHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

- TPHUMEHSTH IMOJIyY€HHBbIE 3HAHHS HA MPAKTHUKE: CPaBHUBATh U AHAIM3UPOBATH pPEAbHbIE CUTYalUH,
MIPUMEHITh U3YUYEHHBIC TIOHATHUS B TMPOLIECCE MOUCKA PEIIeHUs MaTeMaTudecku cHopMyIUpoBaHHON
mpoOIeMbl, MOAECTUPOBATh peajbHbIe CUTYAIlMH Ha S3bIKE T€OMETPUH, HCCIEA0BATH MOCTPOSHHBIC
MOJIENTU C HCIOJIb30BAHUEM TE€OMETPUYECKHX TMOHITHH W TEeopeM, amnmapara anreOpbl, periarb
MPAKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOXKCHHEM IeOMETPUYECKUX BEIUYUH;

- UMETh MpeACTaBIeHUsI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTABHOM yacTu (yHIaMEHTa
Pa3BUTUS TEXHOJIOTHIA.




K koniy 11 kinacca oOyyaromuiicss HAyYUTCS:

cBOOOJTHO OINEPHUPOBATH MOHATUSMH, CBA3aHHBIMH C HWIMHIPUYECKOH, KOHMYECKOW M CepruuecKoit
MOBEPXHOCTSAMH, OOBSACHATH CIIOCOOBI MOTYUCHHUS;
OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C TEJIAMH BPAILlCHH: HWIMHAPOM, KOHYCOM, chepoit 1 mapom;
pacro3HaBaTh Teja BpalleHus (IUINHIP, KOHYC, cdepa U 1map) U 0ObACHATH CIIOCOOBI MOTYIEHUS Tell
BpaIllCHNUS;
KJIaccu(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE CEephl U TIIOCKOCTH;
BBIYMCIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB W Te€Jl BpalleHUs, OO0bEMBI U IUIOIIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BPALICHHS, TEOMETPUUECKUX TeJl C MPUMEHEHHEM (HOpMYIT;
CBOOOJTHO ~ ONEpUPOBATH TMOHSTUSAMH, CBSI3aHHBIMH C KOMOMHAUMSAMHU TeN BpALICHUS H
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIOUCAHHBIA B c(depy W ONUCAHHBIA OKoJo cdepsl, cdepa,
BIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPALCHMUS;
BBIYMCIISATH COOTHOLIECHHSI MKy ITUIOIIAIIMU NTOBEPXHOCTEN M 00bEMaMHU 110I00HBIX TET;
n300paxaTh U3ydyaeMble (UIYpbl, BHIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpaILlEHUs;
U3BJIEKaTh, HWHTEPIPETUPOBaThH U  NpeoOpa3oBbIBaTh HMH(OPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJACTaBICHHYIO HAa YEPTEKaX U PUCYHKAX;
CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITNIOJIHATHOTIEPALIUMHA/IBEKTOPAMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM cHCTEME KOOP/MHAT;
pemarb TeOMETPUYECKHe 3aJayd Ha BBIYUCIEHUE YIVIOB MEXIY NPSIMBIMU U IUIOCKOCTSIMH,
BBIYMCIIEHUE PpACCTOSHHUM OT TOYKM JO TUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPU PELICHUHY;
CBOOOJHO ONEPUPOBATh MOHITUSIMH, CBSI3AHHBIMU C JBHKEHHEM B INPOCTPAHCTBE, 3HATh CBOMCTBA
TIBYOKEHHH;
BBIMOJIHATh W300pa)K€HHs MHOTOI'PDAaHHMKOB M Tel BpAIICHUs @pU HapayIeIbHOM MEepeHoce,
LEHTPATBHOW CHMMETPHH, 3€PKATHbHOM CUMMETPHUH, TIPH TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHMs
Mog00us;
CTPOMTb CEYEHUS MHOTOTPAHHMKOB M TeJl BpallCHWs: CEYeHHs LWIMHIpa ([apajuiebHO H
NEPIEHANKYIIIPHO OCH), CEYEHHUs KOHyca (IapajulelbHble OCHOBAaHMIO M MPOXOJAIIME Yepes3
BEpIINHY), CEUCHUS 11apa;
UCIOJb30BaTh METOJbl IIOCTPOCHUSI CEYEHUI: METOJI CJIE/I0B, METOJl BHYTPEHHErO0 INPOEKTHPOBAHUS,
METO/] IEPEHOCA CEeKYLIeH MI0CKOCTH;
JI0Ka3bIBaTbI€OMETPUUECKHEYTBEPKICHHS;
IPUMEHATh T€OMETpUUecKue (aKkThl Ul pELICHUs CTEePeOMETPUUYECKUX 3ajad, Ipearosarariinx
HECKOJIBKO LIaroB peleHus, eClld YCIOBUs IPUMEHEHMs 3a/1aHbl B SIBHOM M HEsIBHOU (opMme;
pelmaTh 3a7ayd Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHUM M HaXOXJIEHHE I'e€OMETPHUYECKUX
BEJIMYUH;
IPUMEHATh MPOrPaMMHBIE CPEACTBAa M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbl IPH PELICHUU
CTEPEOMETPUYECKUX 3a]1ay;

IPUMEHATh IIOJIyYCHHbIE 3HAaHMS Ha IPAKTUKE: CpaBHHMBATh, AHAJIU3UPOBATh U OLIEHUBATb

PCAIBbHBIC CUTYyalluH, IPUMCHATDb U3YUCHHBIC IIOHATHUA, TCOPEMBI, CBOMCTBA B IponIeCCe IMOrCKa pCICHUA
MaTCMaTHYCCKHU C(I)OpMy.]'IPIpOB&HHOﬁ HpO6H€MLI, MOJCIIMPOBATb PpPCAJIbHBIC CUTyallUM Ha A3bIKC
TreOMETpPHUH, UCCICAOBATE TIOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'COMETPHUICCKUX TIOHATUMN U TCOPEM,
arrapara anre6pbl, pemaTth MPAKTUYCCKUC 3aJadd, CBA3AHHLBIC C HAXOXICHUCM TI'COMCTPUYUCCKUX
BCIINYUH,

HUMCETH NIPCACTABIICHUS 00 OCHOBHBIX dTamax pa3BUTHUA TCOMETPHUH KaK COCTaBHOM 4acTHu (I)YH,Z[aMeHTa
Pa3sBUTUA TEXHOJIOTHH.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne

n/
n

HauMeHOBa}mepas
J€J0B "
TEMIIPOIrpaMMBbI

KoaudecTBo4acon

Bce | KoutpoabHbiepa

ro 00ThI

IIpakTH4eckuep
a0doThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/bHbICpe
cypchbl

Bsenenue B
CTEPEOMETPHUIO

23 1

Bzanmnuoe
pacIoJIOKEHNE
HpﬂMI)IX B
MPOCTPAHCTBE

[TapannensHOCTH
IMpsAMBIX U
IUTOCKOCTEN B
MIPOCTPAHCTBE

[IepnenukynspHoc
Thb MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

25

VYTrasl U paccTOsTHUS

16

MHororpaHHuKH

Bexkrtops! B
MIPOCTPAHCTBE

12

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HAHUI

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 6

10




11 KVIACC

Ne KoJunyecTBoyacoB JIeKTPOHHbIE
HanmenoBanuepas
eJIOB U B K n (uudposbie)
/ ieMn orpamMMbl o G ORTPOALELIERA 6pﬂKTI/I'IeCKI/Iep oOpa3zoBaTe/jibHbIEpe
1 porp ro OTBI a00ThI g
1 AHAJIUTHYECKASTEO 15 1
METpHs
[ToBTOpEHME,
2 00001IeHNE 1 15 1
CUCTEMaTH3aIUs
3HAHUM
3 OOBEMMHOTOTpaHH 17 1
HKa
4 TenaBpaienus 24 1
[nomann
5 TOBEPXHOCTH 1 9 1
00BEMBI KPYIJIBIX
Tel
6 JIBoKeHMst 5 1
[ToBTOpEHME,
v 0000mIeHNEe 1 17 5
CUCTEMaTH3aITUs
3HaHUU
OBUIEE KOJIMYECTBO
YACOB I10 102 8 0
[TPOI'PAMME

11




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Temaypoxa

KoandecrBoyacos

Bcero

KoHnTpoJbHubie
padoThI

Jara
U3yYEeHHUsS

n/n

yp

BBeeHue B cTepeoMeTpUIo

23

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PUCYHKCE IIJIOCKOCTH, MMapaJICIIbHBIX IIPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[lonATHA cTepeoMeTpHUM: TOUKA, IIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBHiIa N300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IPAMBIX
(0Tpe3KOoB), CepeIMHbI OTPE3Ka

Bxoanasi koHTposIbHAsA padoTa

[TonsTHS: IepeceKaronuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCcKoCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pa’keHUe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHUKH, U300pa>keHue MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEpBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEpBHIE
cienctBus U3 HuX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYEHUATIPSMBIX U IFIOCKOCTEH

10

10

N3obpaxenne ceueHunit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux peopa.
N3obpaxenunenepeceueHUAIOyICHHBIXIIOC
KOCTEH.
PackpammBaHuenocTpoeHHbIXCCUSHUHPa3HBI
MHILBETAMU

11

11

N3o00paxkenue ceueHunit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE TTPOXOJIAT Yepe3 ux peopa.
N3o00paxkennenepecedeHUsmoTydeHHbIXILIOC
KOCTel.
PackpammBaHuenocTpoeHHbIXCEUEHUPa3HbI
MUIBETAMU

12

12

N3o0paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.
N3o0paxkeHnenepecedeHUsmoTydeHHBIXILIOC
KOCTeH.
PackpamBaHuenocTpoeHHbIXCEUEHUHPa3HbI
MUIBETAMU

13

13

N300pakenue ceueHuil nmupaMu/ipl, Kyoa u

12




MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux peopa.
N300parkeHnenepecedeHUSOTyIeHHBIXIIIOC
KOCTeH.
PackpamnBaHuEnoCTpOECHHBIXCEYEHUPA3HbI
MHUIIBETAMU

14

14

Merton cne0B Ul HOCTPOEHUS CEUEHUI

15

15

Mertoa cieoB Uit HOCTPOCHHS CEUCHUH.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

16

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTER

17

17

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MTOCTPOCHUS

18

18

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

19

19

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

20

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIKCh I1aroB
MTOCTPOCHHUS

21

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KaX.
[TogoGueTpeyroabHUKOB

22

23

22

23

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. Pacyersl B ceueHUsX Ha BHIHOCHBIX
yeprexax. McTopuspa3BUTHAIUIAHUMETPUN U
CTepeOMETPUU

KonTtpoJsbHnas padora Nel " Akcuomsl
crepeomerpun. Ceuenus'

B3aumHoe pacnosiokeHue NpsiMbIX U
IJIOCKOCTEH

24

Bzaumnuoe PacCIIOJIOKCHUC IIPSAMBIX B
IIpOCTPaHCTBC. CKpCH_II/IBaIOHII/ICCH IIpsAMBIC.
HpI/IBHaKI/I CKpCUIUBAOIIUXCA ITPAMBIX.
HapaHHeHLHLIerHMLIC B IIPOCTPAHCTBC

25

Teopema o cylecTBOBaHUU U
€MHCTBEHHOCTH IIPSAMOM NapajuleIbHON
JAHHOM IPSAMOMU, MPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEW Ha JaHHON
npssMon. Jlemma o
[epeCeYCHUUIIAPAIIIEbHBIXITPAMBIXIIOCKOC
3

26

[TapaninenbHOCTB TpeX NpsIMBIX. Teopema o

13



TPEX MapajuIeIbHbIX NPsMBIX. Teopema o
CKPELIUBAIOIIMXCATIPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MMApAJJIEIILHOTO POEKTUPOBAHUSI.
N3o6paxennepasHeIXpUryp B
NapaJuIeIbHONIIPOEKIIUU

28

enTpanbHas mpoekuus. Yroic
COHAIPaBJIEHHBIMU CTOPOHAMH.
YToJIMEKIyIIPIMBIMU

29

3agauu Ha JOKa3aTeabCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSIMBIX B
IIPOCTPAHCTBE

IMapanieabHOCTH NPSAMBIX U IJIOCKOCTEN B
NPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPSAMON U
IJIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBanapayieabHOCTUIIPAMON U
IJIOCKOCTH

31

I'eomeTrpuueckue 3a1auu Ha BEIYMCICHHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO HA YepTexe U
MapajlyIeILHOIO APYTrOM IpsIMOH.
PacuéroTHOImIEHN I

33

[MapannenbHas MPOEKIHs, TIPUMEHEHUE JUTSI
MTOCTPOCHHUS CEUCHUN KyOa H
napasuiesienurea.
CaoiicTBanapasuienenuneia u npu3mMbl

34

[Tapannensuble wockocTy. [Ipu3Haku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

35

TeopeMa O MMapaJuICJIbHOCTH U
CANHCTBEHHOCTH ITIJIOCKOCTH, HpOXO,I[HH.IGfI
4epe3 TOUKY, HC ITPUHAMJICIKALTYIO HaHHOﬁ
MJIOCKOCTH U CIIEACTBUS U3 HEé

36

CpoiicTBa napauieabHbIX MIOCKOCTEMH: O
MapajuiebHOCTH MPSAMBIX EpECeUeHus Mpu
MepeceYeHH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThei

37

CBoiicTBa mapajiesbHbIX MIJI0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOI C
JBYMsI MAPAJIIENbHBIMU TUIOCKOCTSIMU

IlepneHAUKYIAPHOCTL NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

25

38

[ToBTOpenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

IToBTOpeHue:

14




TPUTOHOMETPUAIIPSAMOYTOJIBHOTOTPEYT OJIbHU
Ka

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuleJenune1a

41

Boruncnenue 1iauH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM I1apajuIeIeuIe e

42

[IepneHMKYISIPHOCTD NPSMOM U TUIOCKOCTH.
[Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH

43

[lepneHMKYIIPHOCTD NMPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM, MMPOXOAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
NEPIEHIUKYISIPHON K TUIOCKOCTH

45

[InmockocTy M NEpHeHIUKYISPHBIE UM
MIPsIMBIE B MHOTOI'PAHHHMKAX

46

[InockocTy M NepneHNKYIIPHBIE UM
MIPsIMbIE B MHOTOI'PAHHHMKAX

47

10

[Tepnennukynsp n HakinoHHas. [locTpoenue
MEPIEHIUKYIISIPA U3 TOUYKHU Ha MPSAMYIO

48

11

[lepnennukynsap u HaknoHHas. [locTpoenue
MEePIEHIUKYIISIPA U3 TOUYKHU Ha MPAMYIO

49

12

Teopema o TpEX mepreHANKYISApax (Mpsmast
u oOpaTtHas)

50

13

Teopema o Tpéx nmepreHANKYIsIpax (mpsMast
1 oOpaTtHas)

51

14

YT0oJIMEX TyCKpEIUBAIOITUMUCSTIPSIMBIMHA

52

15

[Touck neprneHauKyISIPHBIX MPSIMBIX C
MTOMOIIBIO NIEPIICHIUKYISIPHBIX MIIOCKOCTEH

53

16

OpToroHanbHOEMPOESKTUPOBAHNE

| P =

54

17

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

18

[TocTpoenue ceuenwuii Kyoa, MpU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

19

CI/IMMeTpI/IH B IMPOCTPAHCTBE OTHOCUTCIILHO
IIJIOCKOCTH. HHOCKOCTI/ICI/IMMeTpI/Iﬁ B
MHOT'Or'paHHUKAX

57

20

[Ipu3HaK nepneHauKyISpHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58

21

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 IUIOCKOCTH

59

22

[IpaBuiibHBIE MHOTOIpAaHHUKU. Pacyér
PacCTOSIHUN OT TOYKHU J0 INIOCKOCTH

60

23

CriocoObl ONyCTUTh NEPIEHANKYISAPHI:
CUMMETpHUs, CABUT TOYKH I10 NapaJlIeIbHOU
psIMOM

15




61

24

CaBur no HenapaienbHON IPSIMOH,
HM3MEHEHUE PACCTOSHUN

62

25

KonTtpoabHnas padora Ne2 '""B3zaumnoe
pacnosoKeHne NpsIMbIX U IVI0OCKOCTel B
npocrpancrse"

Yribl u PaCCTOSIHUSA

16

63

[ToBTOpEHME: yroy MeX 1y NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMHA B
IIPOCTPAHCTBE

65

FCOMCTpI/ILIeCKI/IC MCTOABI BEIYUCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JTMHEWHBIX
YTJII0B ABYTPAaHHOIO yria

67

[lepnennukynsapHsie miaockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYISPHBIX MIIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyIIpHOCTH TUIOCKOCTEN;
Teopema O MPsAMOM MepeceueHus IByX
IIJIOCKOCTEN MEPIIEHIUKYISAPHBIX TPEThEN
IIJIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
MU3MEPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuleJIenunena

70

Teopema o auaroHa M MPSIMOYTOJIBLHOTO
TapajuieJienuIea U CICICTBHE U3 Hee

71

CrepeoMeTrpHuueckre U MPUKIAIHbIC 3aa4H,
CBSI3aHHbBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

72

10

HOBTOpeHI/IeZ CKpCIIUBAOIIUECCA IIPAMBIC,
mapaljICJIbHBIC IMJIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHUKAX

73

11

[Tapa mapaynenbHbIX MJIOCKOCTEHN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

74

12

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PACCTOSAHUC OT HpHMOﬁ J0 IINTIOCKOCTHU

75

13

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIMBAOIHUMUCS ITPAMBIMU C IIOMOIIBIO
HepHeHﬂHKyHHpHOﬁ IJIOCKOCTH

76

14

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAaHHOTO YIJIa

77

15

DneMeHTHI chepUuecKoil reOMEeTpHH:
reo/Ie3NYeCKre JMHUU Ha 3eMiie

78

16

KonTtpoabHnas padora Ne3" Yribl n
paccrosinus'
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MHrororpanHuKu 7

79 1 CHCTeMaTmaL}'H;I 3HaHUN "MHOTOIpaHHUK U 1
€ro 3JeMEHTHI

80 2 IInpamua. Bunael nupamun. [IpaBunpHas 1
nupaMuaa

81 3 [Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI. 1
[IpaBriibHasIIpU3Ma

82 4 [IpssMoii mapajutenenunes, NpsMoyroabHbId 1
napajuiesienumnes, Kyo

83 5 Brimyknsiemuororpanauky. Teopemadiinepa 1

6 Beinykieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 7 KonTponpHasipaboTa "MHoOTrOrpanHuKN" 1
BexTopsl B mpocTpaHcTBe 12

86 1 [TonsiTne BeKTOpa Ha MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 2 CyMMaBeKTOpOB 1

88 3 Pa3HOCTEBEKTOPOB 1

89 4 [TpaBunonapamienenumneia 1

90 5 YMHOKEHUEBEKTOPAHAYHUCIIO 1

01 6 Paznoxenne BekTopa 1o 6a3nc3v/ TPEX 1
BEKTOPOB, HE JIXKAIIHUX B OJTHOM MJIOCKOCTH

92 7 CkansipHOETIpOU3BECHHE 1

93 8 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 9 [IpocTreitmmesanaun ¢ BEKTOpaMu 1

95 10 | TlIpocreiimme3agadu ¢ BEKTOpaMu 1

96 11 | TlIpocreiimme3agadu ¢ BEKTOpaMu 1

97 12 | Tlpocreiimme3agadu ¢ BEKTOpaMu 1
IloBTOpEHUE 5

98 1 O060011eHre U cucTeMaTU3alusI3HAaHUH 1

99 2 O00011eHrEe U cUcTeEMaTU3alUI3HAHNI 1

100 | 3 HrtoroBaskoHTpoJIbHasspaboTa 1

101 4 HrtoroBaskoHTpoJIbHasspaboTa 1

102 | 5 O0001IeHrEe U cUucTeEMaTU3alUsI3HAHNUI 1

OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

17




11 KVIACC

Ne KoaunyecrBoyacos
Temaypoka K Hara
OHTPOJILHbIE
Bceero P U3yYEeHUS
o/m| YP padoThbI
AHaJIMTHYeCKasi reOMeTpHs 15
1 1 [ToBTOopenue tems! "Koopaunars! BekTopa 1
Ha IJIOCKOCTH ¥ B IPOCTpaHCTBE"
2 2 [ToBTOopenue Tems! "CkansgpHoe 1
IIPOU3BEACHNUE BEKTOPOB"
3 3 BxoaHasi KOHTpoJIbHAsA padoTa 1 1
4 4 [ToBTOpenue Tems! "YpaBHEeHHE MPSAMOI, 1
poXoiuieil uepes Be TOuku"
5 5 VYpaBHEHUE JIOCKOCTH, HOPMAJb, 1
ypaBHEHHE TJIOCKOCTH B OTPE3Kax
6 6 YpaBHEHHE IIJIOCKOCTH, HOPMAJTb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3KaxX
€KTOPHOEIPOU3BEICHUE
7 7 B 1
8 8 JIuHelHbIEHEPaBEHCTBA, 1
JINHEHOEMPOTPAMMHUPOBAHUE
9 9 JluneliHbICHEPABEHCTBA, 1
JIMHEWHOEITPOTrpaMMHUPOBaHUE
10 10 | AHajnWTHYECKHE METOJIBI pacuéra yriia 1
MEXAY NPSIMBIMU B MHOTOI'PAaHHUKAX
11 11 | AnanuTHYeCKHEe METOJbI pacyéTa yria 1
MEXAY MIOCKOCTSIMU B MHOTOI'PaHHUKAX
19 12 | ®opmymna pacCTOSHUS OT TOYKH JI0 1
IJIOCKOCTU B KOOPAMHATAX
13 13 | HaxoxaeHue pacCTOSHUNA OT TOUKH JI0 1
IJIOCKOCTH B KyOe
14 14 | HaxoxxaeHue pacCTOSHUN OT TOUKH JI0 1
IJIOCKOCTH B MPAaBUIILHON MUPAMHU/IE
15 15 | KourpoasHaspadoraNel 1 1
"AHanuTn4yeckasireomerpus’’
IToBTOpEHUE, 00001IEHUE T 15
cUCTeMaTH3anus 3HAHUK
16 1 Ce4yeHHSIMHOTOTPAaHHUKOB: 1
CTaHJIaPTHBIEMHOTOT PAHHUKHU
17 2 CedeHUsIMHOTOTPaHHUKOB: METOICTICIOB 1
3 CeyeHnsi MHOTOTPAHHUKOB: CTaHAApTHBIE
18 MJIOCKOCTH, TIEPECEUEHUS MPAMBIX U 1
IIJIOCKOCTEMN
19 4 [TapannensHblie MPSMBIEC U TUIOCKOCTH: 1
napajieNbHbIe CEYCHHS
20 5 [TapannensHblie MPSMBIEC U TUIOCKOCTH: 1
pacy€T OTHOLIEHUI
21 6 [TapannenbHble MPSMbIE U TIOCKOCTH: YTIIBI 1
MEXIY CKPEUTUBAIOIIUMUCS TPSIMBIMU
22 7 [lepnieHTuKyNApHBIC IPSIMBIC U TUIOCKOCTH: 1

18




CTaHJAapTHBIE NIApbl IEPIEHIUKYIIAPHBIX
IIJIOCKOCTEHN U IPSIMBIX, CAMMETPUHU
MHOT'OTPaHHUKOB

23

[lepneHuKyIISIpHBIE IPSAMBIE U IUNIOCKOCTH:
TeopeMa O TpeX NMEePIEHIUKYIApax

24

[lepneHuKyJISIpHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOIOTPaHHUKAX

25

10

HOBTOpeHI/IGZ I1omaan MHOFOYFOHBHHKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHUs
oa00ust

26

11

HOBTOpeHI/IGZ I1omaan MHOFOyFOJIBHHKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHus
moaoous

27

12

HOBTOpCHI/IeI miom@aan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOIIAJIEH, COOOpaXKEHUS
noxoous

28

13

[Inomany cedeHU MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHHUSI 110 J00MsI

29

14

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TUTOIIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHHUSI 1101001t

30

15

KonTtpoabHnas padora Ne2 "IloBTropenne:
MHOTOIPAHHUKH, CeYeHHU s
MHOTOTPAHHUKOB''

O0bEéM MHOTPAHHHKOB

17

31

O6bEM Tema. OOBeM TPSAMOYTOJIBHOTO
napauiesienumnea

32

3amaun 00 yaBoeHUU Kyba, 0 KBapaType
Ky0a; 0 TPHCEKIIUH yria

33

CrepeoMeTpHuecKue 3a/1auu, CBA3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napajuiesienunea

34

HpI/IKJ'IaI[HHe 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMa MMpsAMOYT'OJIbHOT'O
ImapajiyICJICIIuIICAa

35

OOBEMITPAMOUTTPU3MBI

36

CrepeoMeTpHuecKUe 3a/1a4i, CBSI3aHHbIE C
BBIYHCIICHUEM 00bEMOB IPSIMON TIPU3MBI

37

[Ipuknaanele 3aauu, CBsI3aHHbIE C
00BEMOM NPSIMOM IPU3MBI

38

Beraucnenue 06bEMOB TeIl ¢ TOMOLIBIO
OTIpeNIeNIEHHOTO HHTErpaa.
OO0BEMHAKIIOHHONTIPU3MBI

39

Brrunciaenue 006EMOB TE ¢ IOMOIIBIO
OIIPENENEHHOTO UHTETpAJIa.
OO6BEMIIUpPaMUIBI

40

10

®dopmyna 00béma nupamuabl. OTHOIICHHE
00BEMOB MHUPaMUJ ¢ OOITUM YTIIOM

41

11

®dopmyna 06béMa nupamuipl. OTHOIIEHHUE

19




00BEMOB MHPAMHJ] C OOLIHM YIIIOM

42 12 | Crepeomerpuueckue 3a/1a4u, CBI3aHHBIE C 1
00BEMaMU HAKIIOHHOM MTPU3MBI
43 13 | Crepeomerpuueckue 3a/1a4u, CBSI3aHHBIE C 1
00BEMaMU HPaAMUIBI
14 | Tlpuknamneie 3agauu 1o Teme "OObEMBI
44 Tel", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM 1
TIPU3MBI
45 15 | Ilpuknagasie 3agauu 1o teme "OO0BEMBI 1
Ten", CBA3aHHBIC ¢ 00BEMOM MUPAMUJIBI
16 16 | Ilpumenenue 00bEMOB. Brruncienune 1
paccTosIHUS 70 TUIOCKOCTH
17 | KoutpoabnaspaboraNe3
47 " e " 1
O0BEMMHOTOrpaHHNKA
Tesa Bpamenus 24
1 [unuaapudeckas MOBEPXHOCTD,
48 00pa3yroIne MUIHHIPUICCKON 1
MTOBEPXHOCTH
49 2 Hunmuaap. [psmoi KpyroBoi HUIUHAP. 1
[nomaae MOBEPXHOCTH IWIMHAPA
50 3 Konunueckas noBepxHOCTh, 00pa3yroIiue 1
KOHUYECKOU MOoBEPXHOCTH. KoHyC
51 4 Ceuenne K0H¥ca MIOCKOCTEIO, 1
napajuiesIbHOM MIOCKOCTH OCHOBAHUS
59 5 VceqéIiHHﬁ KoHyc. M300paskeHne KOHyCOB 1
U yCeYEHHBIX KOHYCOB
53 6 [Tmomaae 60KOBOY MOBEPXHOCTH M MOJTHOM 1
MMOBEPXHOCTH KOHYCa
54 7 [Tnomaabs 60KOBOY MOBEPXHOCTH M MOJTHOM 1
MIOBEPXHOCTU KOHYCa
8 CrepeoMeTrpuueckue 3aJ1auu Ha
55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, 1
IIOCTPOCHUEM CEYCHHH LIUJIMHIPA, KOHYyca
9 CrepeoMeTrpHuueckue 3aJ1auu Ha
56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE, 1
MIOCTPOCHUEM CEYCHMM UIMH]IPA, KOHYyCa
57 10 | TIlpuknaaHble 3aa4u, CBSI3aHHBIE C 1
LHWIHHIPOM
58 11 | TlpuknaaHble 3aa4u, CBSI3aHHBIE C 1
HMIHHIPOM
59 12 | Cdepa u map 1
13 | Tlepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
60 Kacanwue mapa u cgepsl miaockocTsio. Bug 1
1 n300pakeHuenapa
14 | Tlepeceuenue cdepsl U m1apa ¢ IIOCKOCTHIO.
61 Kacanwue mapa u cgepsl miaockocTsio. Bun 1
1 n300pakeHuenapa
62 15 | Vpasuenue coepsl. [Inomans chepsr u eé 1

qacTten

20




63

16

Cummerpusicdepsl u mapa

64

17

CrepeomeTpuieckue 3aj1au Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHUI TIOCKOCTHIO

65

18

CrepeomeTpuieckue 3aj1au Ha
J0Ka3aTejIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM X
CE€YEHUI TIIOCKOCTBIO

66

19

[Mpuknanaeie 3axa4u, cBsI3aHHBIC CO chepoit
U I1apoM

67

20

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
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YUYEBHO-METOANYECKOE OBECIIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA
Artanacsun JI.C. I'eomerpus. 10-11 ki: 6a30Bbli U yriayojeHHbIi ypoBHH. — M.:
IIpocsemenne,2020
METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Atanacsn JI.C. I'eometpus. 10-11 ki: 6a30Bblii 1 yriayojeHHbIH ypoBHH. — M.:
IIpocsemenne,2020
IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChI CETHU
UHTEPHET
bu6moreka [IOK
https://resh.edu.ru/
http://window.edu.ru/ DnekrponHas 6M0IMOTEKa YUEOHMKOB U METOJMUECKUX MaTepUaIoB
* http://www.math.ru Marepuansl mo maremaruke B EquHON KoJuIeKuu
M(pOoBBIX 00pa30BaTEIBHBIX PECYPCOB
* http://www.bymath.ne t ['azeTa «Marematuka» M3ngarensckoro goma «IlepBoe ceHTAOps»
* http://www.uztest.ru 3agaun mo reoMeTpun: HHPOPMAITMOHHO-TIOUCKOBASI CHCTEMA
* http://www.problems.ru KomnbiorepHas MareMaTika B IIKOJIE
* http://school.msu.ru Matemaruka. Illxona. bynymee. Caiit yuurens
marematuku A.B. [lleBkuHa
* http://www.etudes.ru MaTtemaTrnueckoe oOpa3oBaHUE: MPOIILIOE U HACTOSIIEE.
NuTepHer 6MOIMOTEKA [0 METOAMKE MPENOIaBaHUsI MaTeMaTUKU
* http://www.exponenta.ru
[Toptan Allmath.ru — Bcst Matemarnka B 0JTHOM MecTe
* http://www.allmath.ru [IpuknagHas MmaTeMaTrka: CIpaBOYHUK MaTEMATHUIECKUX (OPMYIT,
MIPUMEPHI U 33J1a4U C PEIICHUSIMU
* http://math.rusolymp.ru 3agayHuk 1151 TOATOTOBKHU K OJTMMITHAAAM TIO
MaTeMaTHKe
* http://tasks.ceemat.ru 3anumarenbHas MmateMatuka — OIUMIHNA/IBL, UTPHI,KOHKYPCHI IO
MaTeMaTHKe JJIsl IKOJIbHUKOB
* http://www.math-on-line.com Maremarnueckue OJIMMITHAIBI )1 TKOJIbHUKOB
* http://www.olimpiada.ru MaTtemaTnueckue OJTUMIHUAIBI U OJIUMITHATHBIC 3a/1a41
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