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HOACHUTEJIBHAA 3AIIMCKA

I'eomerpust siBasieTcss OgHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIIPABIIEHHOCTM M IPEAMETOB T'YMAaHHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHUPYEMOE  NpU  H3YUYEHUH
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPHHM, MPHU J0KA3ATENbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a71a4, YMEHME BBIIABUIATb W  ONPOBEpPrarb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
du3znueckux 3aaay.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOr0 NpogheCcCrOHAIBHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PacCIIPSIOIIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOI0 YpOBHS, SIBISIFOTCSL:

paclIMpeHre MPEeACTaBICHUSI 0 TEOMETPUU KaK 4aCTH MUPOBOW KYJbTYpbI U
(dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3M T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (GUrypax Kak o
BOXHEUIIMX MAaTE€MaTHYECKHX MOJENAX, IMO3BOJSIOIIMX OINKCHIBAaTh W M3YydaTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE ITOHATHUMHOTO aIIapara no pasfaeny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMU O
OPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
GopMyn1 MU yMEHHE UX NPUMEHSTb, YMEHHUSA [OKa3blBaThb TEOPEMbl U HAXOIUTH
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUpE MHOTOIDAHHMKM M Tela BpalleHUsA, KOHCTPYMPOBATH TI'€OMETPUYECKHUE
MOJIEIIH;

(dbopMUpOBaHUE MOHMMAaHHUS BO3MOXXHOCTH AaKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEMaTUYECKUX TEOopuid, (popMuUpoBaHHE MOHMMAHUS POJIU AKCHOMATHKHU MPHU
IIPOBEJICHUU PACCYKICHUU;

(opMUpOBaHUE yYMEHHUS BIaJE€Th METOAAMHU JI0KAa3aTEIbCTB U AJITOPUTMOB
peuieHns, yMEHUS MX NPUMEHAThb, MPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM,
dopMupoBaHHE TPEACTaBICHHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  MpH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CocoOHOCTEM 00y4YaroIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEJ0BATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmupoBaHue (QyHKIMOHATIBHOW IPAMOTHOCTH, PEIEBAHTHONM I'€OMETpPUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJEIUPOBAaHUs pealIbHbIX CHUTYyallil, HCCIEIOBaHMUsSI MOCTPOECHHBIX MOJEINEH,
UHTEPIPETALU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOY4YEHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
(opMHUpOBaHME JIOTMYECKMX YMEHHMI  pacnpelnensiercs He TOJNBKO 110
CoJlep KaTeNIbHbIM JIMHUSM, HO U 1O rojgaM o0ydenus. CoaepkaHue oopa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneaeéHHbIM IO TofaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLMITHUAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajuch  HEOJHOKpaTHO. TO MO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN O0YyYarOIIUXCs, pACIIUpss U YIIIyOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YeHHE T€OMETPHUH KaK COCTaBIIAOIIEH yueOHoro nmpeamera «MateMatukay;

HOJArOTOBUTH OOYYAIOMIMXCS K NPOAODKEHHUIO H3Y4YEHHs] MaTeMaTUKU C
yu€toM BbIOOpa Oynymied mnpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeccuoHaIbHBIM 00pa30BAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COAEPKAHUE OBYUYEHUSA
10 KIIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMerpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCTh IPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapaJUIECIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B mapajuieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa napasuieNIbHbIX IIJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHINKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHEHAUKYIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'PaHHBIN
yIoJl, JUHEHHBINA YroJl IBYTPAHHOIO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHasl IpU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparyvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas nupamuaa,
npaBWwiIbHAas W yceu€HHas nupamuibl. CBolicTBa péOep M OOKOBBIX TI'paHei
NpaBUIbHOW mHUpamuzbl. [IpaBuiabHBIE MHOTOIpAHHUKH: IMpaBUJIbHAS TpU3Ma U



NpaBWbHAsT NUpPaMUJia, IPAaBWIbHAsA TPEYrojbHAas NUpaMuJa WU IPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM IPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOMAIH YCEUEHHON MUPAMUJIBI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIeANena, CUMMETPHs IPABWIBHBIX IPU3M, CHUMMETPUS NPABUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CII0KEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsI3b MEXAy KOOpAWHATaMHU BEKTOpa M
KOOpIMHATAMU TOYEK. YTOoa Mexay BekTopamu. CKalspHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[loHATHS: UUIMHAPUYECKAs IMOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, oOOpasyiolue TmnoBepxHocTel. Tema BpalieHus:
IWIMHAP, KOHYC, YCEUEHHBIN KOHYyc, cdepa, map. Bzammnoe pacmnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHus] Ha TUIOCKOCTU. Pa3BépTka nminmuapa U konyca. Cummerpusi cepbl U
mapa.

O0beéM. OcHOBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEME
OpsSMOYTOJIBLHOIO Tapaienenunena U ciaeAcTBus u3 He€. OO0bEM mpsMod U
HAKJIOHHOW MPU3MBI, [WINHIpA, TUpaMuJibl U KoHyca. O0BEM I1apa U 11apoBOTO
CErMeHTa.

KoMOuHnanum Ten BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHIAP, OINHUCaHHas OKojJo uuinuHApa. Ilepecedenune cdepbl U mapa c



mwiockocThio. Kacanuwe miapa u cdepbl miockocThio. [loHSTHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpAIICHMUS.

[Inomans MOBEPXHOCTH IUIMHApPA, KOHYCa, MJIOMaab chepbl U e€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOLIEHHWE OO0BEMOB, IUIOUIAACH MOBEPXHOCTEN
nonoOHbIX (uryp. IIpeobpa3zoBanue moaodus, romoreTus. Pemienne 3amad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOrOTpaHHUKOB U TEJl BPaIllEHUs: CEUEHUS [IINHAPA
(mapannenbHO Y TMEPHEHAMKYJSIPHO OCH), CEUEeHHS KOHyca (mapayuieibHbIe
OCHOBAHUIO U MPOXOSILIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI MOCTPOEHUS
CEUYEHUI: METOJ CIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IMEepeHoca
CEeKyLIEH IIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpocTtpanctBe. Ormepanuu Haa BekTopaMu. BekTopHoe
yMHOXEHUE BEKTOpOB. (CBOHCTBA BEKTOPHOIO0 YyMHOXeHUsA. [IpsMoyroibHas
cucTeMa KoopauHaT B mpocTtpancTBe. Koopaunarsl Bektopa. Paznoxkenue BekTopa
no 6Oasucy. KoopaumHAaTHO-BEKTOPHBI METOJ TPU PEIICHUH T'€OMETPUYECKUX
3ajad.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBiwxenus: mpoctpancTBa. OtoOpakeHus. J[BM>KEHUST U paBEHCTBO (puryp.
OOmuue cBoicTBa JBW)KEHUH. Buabl JBWKEHUH: TapauieNbHBIM IEepeHocC,
LIEHTpalbHAs CHUMMETpPHS, 3€pKaJibHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'PAKIAHCKONW HIASHTUYHOCTH, YBOXKCHHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAyKh U JEATEIbHOCTbIO Y4E€HOro, OCO3HAHUE
JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOIO OYYIIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIleKTaM pas3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuueckoe BocIUTAHME:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3ndecKkass akTUBHOCTH), (PU3UYECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03J]0POBUTEIBHON J1€SITENIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymiedt npodeccud W pealu3oBbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTMYeCKOMY  OOpa3oBaHUIO U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MIPAKTUUECKUX 3aJ1a4 MaTEeMaTHYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW TMPaKTUKH, [OHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISIT M XapaKTEPU30BaTh CYILIECTBEHHbIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, IOHATUN, OTHOLIEHMH MEXIQy IMOHATUAMH, (HOpPMYIHpPOBAThH
OIpeNieNIeHUs] MMOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pHUKAIUY,
OCHOBaHUS /7151 0000IICHHS U CPaBHEHHSI, KPUTEPUU TPOBOAMMOIO aHAIIN34;

BOCHPUHMMATh,  (OPMYJIUPOBaTH U  MNPeoOpa3oBBIBATH  CYXKJIECHUSA:
YTBEpAUTEIbHBIE U OTPULIATENBHBIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHHSX, MpeAJiaraTb KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JieJIaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX MU
MHAYKTUBHBIX YMO3AKIIFOUCHHUH, YMO3aKJIFOUECHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBL, 00OCHOBBIBATh COOCTBEHHBIE CY>KICHUSI U BHIBOJIBI;

BBIOWpATh cmoco0 pereHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUaHTOB  peUIeHUs, BbIOMpaTh HaumOoJee MNOAXOIAIMH C  YYETOM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHI KaK HCCIICNOBATEILCKUA WHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

IIPOBOJUTH CAMOCTOATENLHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBaHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIOJIEHUs,  MCCIENOBAaHUSA, OLEHUBATh  JTOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IMIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIUTH WH(POpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(OPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU  OOIIEHMS], SICHO, TOYHO, IPAaMOTHO BBIPAKAaTh CBOK TOYKY 3PEHHS B
YCTHBIX U IUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA MO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMod 3a/Jayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOHCK
pELIEHUs, COIOCTABIATh CBOM CYXACHUA C CYXIACHUSAMU JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuMe W CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUS 3a1a4l, DKCIIEPUMEHTA, UCCIEA0BaHNUs,
POEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe AelicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aITOPUTM PELICHUs 3a/1aui, BHIOMPATh CIIOCOO pEIIeHUS C
Y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJaJeTh  HABbIKAMU  IIO3HABaTEeJIbHOM  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJETh
crnoco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca U pPe3ysibTara pPelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

OPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3a]a4H,
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalIeHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LU U YCIOBUSAM, OOBSICHIATH IPUUNHBI
JOCTHKEHUS WA HEOCTHXKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

INOHMMAaTh M HCIIONb30BaTh NPEUMYIIECTBA KOMAaHIHON W WHIWBHIYaJIbHOU
paboThl mNpu pElIeHHH Y4eOHbIX 3a7a4, MPUHUMATh LElIb COBMECTHOMU
JEeSATENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOH paloThl, pacHpenensTh
BUABl paboOT, JOroBapuBaThCs, OOCYXKIaTh MpOLECC M pe3yapTaT paloTshl,
000011aTh MHEHHUS HECKOJIbKUX JIIOIEH;

y4acTBOBATh B IPYyNIOBBIX QopMax paboTsl (00CYkJeHUsS, OOMEH MHEHHA,
«MO3TOBbI€ IUTYpPMbI» W HWHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl H
KOOpJAMHUPOBATh CBOM JACUCTBUSA C JPYrMMHU YJI€HAaMU KOMaHIbI, OLICHUBATH
Ka4yecTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSITHUSIMH CTEPECOMETPUM TIPU
pelIeHnH 3a7a4 U MPOBEACHUHN MAaTEMAaTHUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPHU PELICHUU
Tr€OMETPUUECKHUX 3a]1a4;

e KJaccU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATh TOHITHSMH, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY MNPSIMOM U
MJI0CKOCTHIO;



CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOZIHO pacro3HaBaTh OCHOBHBIE BHJBl MHOT'OIPAHHUKOB (MpU3Ma,
nupaMua, NPSMOYTOJIbHBIN Tapayienenunes, Kyo);

KJIacCU(UIIMPOBATh ~ MHOTOIPDAHHHMKHM,  BbIOMpass  OCHOBaHHUA IS
KJIacCU(pUKAIUK;

CBOOOJIHO  ONEpPUPOBaTh  MOHATHAMH, CBSI3aHHBIMM C  CEUEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

BBINIOJIHATh napajuienbHoe, LHEHTPATbHOE u OpPTOrOHAJIbHOE
MPOEKTUpOBaHUE (UTYp Ha IJIOCKOCTh, BBIMOIHATH M300pakeHus (uryp
Ha IUIOCKOCTH;

CTPOUTh CE€YEHUS MHOTOI'PAHHHMKOB Pa3JU4YHBIMA METOAAMH, BBIIOJIHATH
(BBIHOCHBIC) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  ITUIOMIAJM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
IUpaMua), FTEOMETPUUYECKUX TeJ C MPUMEHEHHEM (popmy;

CBOOOZHO OINEPUPOBATH MOHATHSIMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP,
OCb M IUIOCKOCTh CHMMETPHUM, LIEHTP, OChb M IUIOCKOCTb CHUMMETPUU
burypsr;

CBOOOJHO OINEpPUPOBATH MNOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IMPOCTPAHCTBE;

BBITIOJIHATD JIEUCTBUS HAJl BEKTOPaMU;

pelmarh 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLUIEHUN U
HaXOXJEHUE T€OMETPUUYECKUX BEIWYMH, MPUMEHSISI U3BECTHBIE METO/IbI
IpU PEIIeHUH MAaTeMaTUYECKHUX 3aJ1a4 MOBBIIIEHHOTO0 U BBICOKOI'O YPOBHS
CJIOKHOCTHU;

OPUMEHATh NPOCTEHIIME MPOrPaMMHBIE CpPEICTBA U JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30OBBIBATH W HMHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh MOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: CpaBHUBAaTh U
aHAJIU3UPOBATH PEAIbHBIE CUTyallMH, NMPUMEHATh U3YYECHHBIE MOHATUSA B
npolecce IOMCKa PEeUIeHHs MaTeMaTH4ecKu  Cc(hopMynupoBaHHOU
npo0JIeMbl, MOJEIUPOBATH pEATbHBIE CUTyallMM HA A3BIKE T€OMETPHH,
UCCJIEI0BAaTh MOCTPOEHHBIE MOJENH C UCHOJb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEopeM, ammapara ajareOpbl, pelmarh MPaKTUYECKUe 3a]add,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUECKUX BEINYHH;

UMETh TNpEACTaBlieHUsT 00 OCHOBHBIX dSTamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTu (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



K konmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOZHO ONEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IMJIUHIPUYECKOMH,
KOHUYECKOH U Cc(hEepUYecKOl TOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJTyYECHMUS;

OMEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIAMU BpalleHUs: UIUHIPOM,
KOHYCOM, c(epoil u mapom;

pacmo3HaBaTh Tena BpamieHus (IWIMHAP, KOHYC, cdepa u map) u
OOBSCHATDH CIIOCOOBI MOJTYYEHHUS TEJ BPAICHHUS;

KJIacCU(UIIUPOBATHh B3AaUMHOE PACTIOJIONKEHUE CPephl U MITOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHUS,
O0BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOIPDAHHUKOB W TEJNl BPAIICHUSA,
reOMETPUYECKHUX TeJl C TPUMEHEHUEM (HOpMYT;

CBOOOZHO ONEPUPOBATH MOHATHUAMH, CBS3AHHBIMU C KOMOWHAIMSIMH TEI
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOIPAaHHHK, BIIMCAHHBIN B cdepy U
ONMMCAaHHBINA OKOJMIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpaIllCHUS;

BBIYHCIIATh COOTHOIIICHUS MEXY IJIOMIAIIMUA TTOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTh u3y4daeMble (UTYpbI, BBINOJIHITH (BBIHOCHBIE) TUIOCKHUE
YEepTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUSI TEJ BpaIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBhIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH ONIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;
peliaTh reOMETPUYECKHUE 3a/1a4i Ha BBIUKCIIECHUE YIJIOB MEXAY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
L[EJI0M, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHUKOB W TEJ BpAIICHUS TIpH
MapajyieIbHOM  IEPEHOCE, UEHTPAIBbHOM CHMMETPHM, 3€pKabHOMN
CUMMETPHHU, IPU TOBOPOTE BOKPYT NPSAMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEJl BPAILICHUS: CEUCHUS LUIUHAPA
(mapaienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapayiienbHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;



WCIIOJIb30BaTh METOJbl MOCTPOCHUSA CEUEHUN: METOH CIIEeJIOB, METO]
BHYTPEHHETO MTPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeoOMeTpUuYecKre (DaKThl JUIsl PEHICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOIArarlMX HECKOJIBKO IIAroB PELICHUs, €CIU YCIOBUSA
MIPUMEHEHMS 3a/1aHbl B IBHOW 1 HEIBHOU (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXO0XJECHUE TEOMETPUUECKUX BEIUYNH;

MIPUMEHATH MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  IOJYYEHHbIE  3HAHUS HA  IPAKTUKE:  CPABHUBATS,
aHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYAIIMH, IPUMEHSITh U3YUCHHBIE
MOHSATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA  PELICHUS
MaTeMaTH4ecku  C(POPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peajbHbIE CHUTYAallMM Ha SI3bIKE T'€OMETPUHU, UCCIEIOBATH MOCTPOECHHBIE
MOJEIN C HCIOJb30BAHUEM T€OMETPUUYECKUX TMOHSATHM U TEOPEM,
ammapaTta anreOpbl, pemnaTh MPAKTHYECKHE 3aJlauyd, CBS3aHHBIE C
HaXO0XJICHUEM F€OMETPUUECKUX BEINYMH,;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX ATamax pPa3BUTHUSI TE€OMETPUM KaK
COCTAaBHOM 4acTH (yHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Koan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrpobire | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypent

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
No n/n HanmenoBaHue pa3iesioB 1 TeM Komrponusre  Mpaxrmseckie (undposbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypesr
1 AHanuTuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwme, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U 00BEMBI 9 1
KPYIJIBIX TeJ
6 JIBrokeHUs 5 1
2 [ToBTOpeHue, 06061ueH1:1e u 17 5
CUCTEeMaTH3alMs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapalIebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[ToHsITHS cCTEepeOMEeTpHH: TOYKA, TIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHNUS HAa PUCYHKE
TUIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeHbI OTpPEe3Ka
[ToHsTHS: TTIepeCceKaONUecs TIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ MI0CKOCTh;
MOJTYIIPOCTPAHCTBO

[TonsaTus: nepecexaronuecs mIoOCKOCTH,
nepeceKaronifecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHuKH, U300paKeHIe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U MEPBbIE
cienctBus u3 HuX. CrocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

10

N300paxkeHne ceueHuil nmupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepeceueHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4EeHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pé6pa. M3obOpaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N3o6pakeHune ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
péopa. M3o0Opaxenue nepecevdeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpaiuuBanue
MIOCTPOCHHBIX CEUEHHUH pa3sHBIMH LIBETAMU

14

Merton cnenoB 1Sl TOCTPOCHUST CEUCHHI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHMUIA.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevyeHwmii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YE€PTEKEH U 3aIUCh I1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTex(eﬁ " 3aI1MCh HI1aroB
MIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOpenue mianuMerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4yepTexax. McTopus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUH




23

Kontponbhas padota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3auMHOe pacnosiokeHue NpsMbIX B
npoctpancTse. CKpeluBaonecs
npsmsble. [Ipuznaku ckpenmBaromuxcs
npsaMbIx. [lapamiensHblie npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
napaieNbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsAMBIX. Teopema o
TpEX mapajuieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajiebHON NPOEKIUU

28

[enTpanbHas mpoekus. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEX1y NPSIMbIMHU

29

3aauu Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBA3aHHBIE C
PpacCIIOI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[TonsaTus: mapannenbHOCTh MPSMON U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
napajuIeTbHOCTH TPSIMOM U TNIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

reOMeTpI/I‘IeCKI/IC 3aJa4yy Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
napajuIeIbHOCTBIO IPSIMBIX M IIOCKOCTEH
B TIPOCTPAHCTBE

32

[locTpoenne ceuenus, IPOXOSILEro Yepes
JAHHYIO TIPSIMYIO Ha YepTEKE U
napajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOILCHUN

33

[TapannenpHast npoeKUUs, IPUMEHEHUE
TUTSI TIOCTPOCHUS CEUSHUI KyOa u
napaenenunena. CBoiicTsa
napaieNienune1a u NpU3Mbl

34

[TapannensHele iockocty. [IpusHaku
HapajuleNbHOCTHU IBYX INIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIIICKAILYIO TAaHHOM
IJIOCKOCTH M CJIEJICTBHUS U3 HEE

36

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
[apajuIeIbHOCTH IPSMBIX IIEPECCUCHUS
IIPY NIEPECEUYCHNN ABYX MapalIeIbHbBIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpE3Kax MapajleabHbIX NPIMEIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH MIPSIMOIL ¢
ABYM: MTapaJlJICIbHBIMU IINIOCKOCTAMHA




38

[ToBTopenue: Teopema Iudaropa va
MJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienunesa

41

Brruncnenue IMH OTpE3KOB B KyOe U
MIPSMOYTOJIBHOM MapasuiesIeuIe1e

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockocTu. [Ipusnax
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

43

[TeprieHAMKYASPHOCTD NPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45

[1nockoCTH U NEpIIEHIUKYIISPHBIE UM
IIPSIMbIE B MHOTOTpPaHHHUKAX

46

[InockocTH ¥ NEPHEHAUKYIAPHBIE UM
MMpsAMBIC B MHOT'OT'paHHUKax

47

IlepneHaAUKyIISp U HAKJIIOHHASA.
IlocTpoeHue nepneHuKyIspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue neprneHauKyisapa U3 TOUYKU Ha
MIPSIMYIO

Teopema o TpEX mepnEeHAUKYIAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema 0 TpEX nepHEeHAUKYIIAPAX
(npsiMast 1 oOpaTHast)

51 Yron Mexay CKpenMBatOIIUMHUCS
IPSIMBIMU
ITonck nepneHAUKyYISAPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE IPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyda, MPU3MBI,

55 IIPABWJIBHOM NMUPaMU/IBbI C IIOMOILBIO
OPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpUI B MHOIOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIapHOCTH MPSIMOUN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunbpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOUKH 10 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSAHMN OT TOYKH JO IIIOCKOCTH

60 CriocoObI OIyCTHThH EPIEHIUKYIISPHIL:




CUMMETpPHUS, CIABUI TOYKHU I10
MapajuIeIbHON TIPSIMOM

61

CaBur no HenapasuienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KontposnbHas padota "B3anmuoe
PacrosoKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[loBTOpEHME: Yroa MEXAy MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyros MexXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC METOABI BEIYHUCIICHUSA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

67

[lepnienqukynspHeie miockocTu. CBoiicTBa
B3aUMHO IEPIIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOoi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH MII0OCKOCTH

69

[IpsiMoyTONBbHBIN Napasuienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA MPSIMOYTOJIbHOTO
napaJuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




napajuieiacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKre U MPUKIIATHbIC
3a7la4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IeZ CKpPCIIHUBAOIIHECCA ITPAMBIC,
napaiJICIbHBIC ITJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJlICJIbHBIX IUIOCKOCTEH Ha
CKPCHIMBAOIIHNUXCA IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIUBAOIUMUACA IIPAMBIMU B
IMPOCTBIX CUTyallUAX

74

PaccrostHue OT TOUKH A0 IIIIOCKOCTH,
pacCTOsAHUEC OT HpHMOfI J0 IINTOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
MOMOIIIBIO MEPICHAUKYISIPHOMN MIOCKOCTH

76

TpéxrpaHHbIil yroy, HEPaBEHCTBA IS
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €70 3JIEMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npuszma

82 [Ipsimoii mapasuienenunen, 1
IPSAMOYTOJIBHBIN Napasienenunes, Kyo

83 Beimykisie MHOrOrpaHHuku. Teopema 1
Diinepa
Beinykisie MHOTOrpaHHuku. Teopema

84 Olinepa. [IpaBunbpHbIE ¥ TOTYIIPaBUIIbHBIE 1
MHOTOT PaHHUKH

85 Kontponbnas pabota "MHuororpanHuku" 1

86 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BeKTOPOB 1

89 [IpaBuiio mapaenenurena 1

90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE 1

03 Brruncienune yriza Mexxay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimne 3aa4u ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4n ¢ BEKTOPAMH 1

97 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

98 O06o01enne U cucTeMaTu3anus 3HaHUK 1




99 O00011IeHrEe U cCUCTEMAaTU3ALM 3HAHUI 1
100 HToroBast KOHTpOJIBHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [loBTOpenue tems! "CkaisspHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TIOCKOCTH B OTpE3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
IJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [TpuknanHbIe 3a/1a4M, CBSI3aHHBIC C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Bbrancnenne 00bEMOB T ¢ TIOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHuecKHe 3a/1a4H, CBSI3aHHbIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 UKIIQJHBIC 33]]a41 10 TeMe BEMBI
IT "O06
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBo HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3apauu o Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio cepbl. COOTHOIICHUS MEXKAY
IUIOIIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCJICHHEM 00BEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TEI"

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO uryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aa41 Ha IPUMCHCHHUEC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o06matomiee nmoBropeHue 11 noHaTHii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMUI:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTeMaTH3allMs 3HAHHIA:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B ipocTpaHCcTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHIA:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnommany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Hrorosas kKoHTpOJbHASA paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHme, 0600IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BuTUs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

MaremaTuka: anredpa 1 Hayajla MATEMaTUYECKOr0 aHaJIu3a, FEOMETPHL.
I'eometpus, 10-11 knaccewl/ Atanacss JI.C., byry3oB B.®., Kagomiies C.b. u

npyrue, AxkimonepHoe odmectBo «M3natenbeTBo «lIpocBemenne»

METOJINYECKHUE MATEPHAJIBI J1JISA YYUTEJIS
- Meronuueckue pekoMenanuu Kk yaueouuky Aranacsa JI.C. 10-11 kiaccsr;

- [Toypounoe mnanupoBanue k yueOHuKy Atanacsia JI.C. 10-11 knaccer

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/
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