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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBasiercss OgHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
o01mrero oopa3oBaHusi, TaKk Kak 00ECIEYMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH W NPEAMETOB T'YMAHHUTAPHOIO LIMKJIA.
[TockonbKy  JIOrMUeCKO€  MbllUIeHHe,  (GOpMHUpYeMOE  MpU  H3YUYEHUH
O00yYarOIIMMUCS MOHSITUHHBIX OCHOB I'€OMETPUH, MPHU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUN IIPU PEIIEHUH T€OMETPUUYECKHUX
3a71a4, YMEHME BBIIBUIAaTb W ONPOBEpPrarb THIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH
bu3znueckux 3aaay.

Ilens ocBoeHUst mporpaMMbl yaebHoro Kypca «I'eomeTrpusi» Ha yriayOoaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4arommxcs Impu
U3YYEHUH T€OMETPHUH, KaK COCTABISAIONIECH MpeaMeTHON obnactu «MareMatuka u
uHpopMaTHKa»  4yepe3  OOecrnedyeHHe  BO3MOXKHOCTH  NPHOOpETeHHs |
UCTIONIb30BaHUsl Oojiee TayOOKMX TEOMETPUYECKUX 3HAHUW U JICHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEIIHOr0 NpogeCCrOHATBHOTO
o0pa3oBaHusl, CBI3aHHOI'O C UCIIOJIb30BAaHUEM MaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSIONIMMH ¥ YCHIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISFOTCSI:

paclMpeHue NMpeaCcTaBIeHUsI O TEOMETPUM KaK 4acTH MUPOBOM KYJIBTYPBI U
(dbopMUpOBaHUE OCO3HAHUS B3aMMOCBSI3M FT€OMETPUU C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (GUTrypax Kak o
BAKHEHIINX MATEMATHYECKUX MOJEIAX, IMO3BOJSIONIMX OIMCHIBATh U M3Yy4aTh
pa3HbIE SABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE ITOHATUIHOTO armapara mno pasaeny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dopMupoBaHue  yMEHHS ~ BIAJIETh OCHOBHBIMM  IIOHSTHUSMU O
NPOCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHHE MX MNPUMEHSATHb, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHUE YMEHHs PaClO3HABATHh HA YEPTEKAX, MOJIETSAX U B PEATbHOM
MHpPE MHOTOIPAHHMKM M Te€la BpaUICHUs, KOHCTPYMPOBAaTh TIE€OMETPHUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOT'O0 IMOCTPOEHUS
MaTEMaTUYECKUX TeOopuid, (popMuUpOBaHHE TMOHMMAHUS POJIU AKCHOMATHKHU TIPHU
IIPOBEJCHUHN PACCYKIACHUN;

(dopMUpOBaHUE yMEHHUS BIaJE€Th METOAAMHU J10KAa3aTEIbCTB U AJITOPUTMOB
peuieHnss, yMEHUs UX NPUMEHATb, MPOBOAUTH JI0KA3aTEIbHBIE PACCYKIICHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM,



dbopMupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTeIbCTB  IPH
000CHOBaHUHU MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHUKH B MPOBEACHUU
NEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUWE MHTEIUICKTYAJIbHBIX M  TBOPUYECKUX
CocoOHOCTEW 00ydaronIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUSI, HHTEpECa K U3yUYECHHUIO T€OMETPUU;

dbopmupoBanue (HYHKIIMOHATBLHON TPAMOTHOCTH, PEICBAHTHOW TE€OMETPUH:
YMEHHUS PpPAaclo3HaBaTh IMPOSIBIICHUS TEOMETPUUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YUYCHUH JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBIEHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUSI PEANbHBIX CUTyallUuid, HCCIEAOBAHUSI TOCTPOEHHBIX MOJIETEH,
UHTEPIPETAIUU MMOJTYyUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «xmaccax sBusroTcs:  «lIpsiMble W IMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannukn», «Tema BpameHus», «BeKTOppl HW  KOOpPAWHATHI B
POCTPAHCTBEY, «J[BIXKEHUSI B MPOCTPAHCTBE.

CdopmynupoBannoe Bo PI'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH
MOHSTUSAMUY», PEICBAHTHBIMH T'€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEpPKATEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKUMX YMEHHMM  pacmpenensiercs He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rojaMm oO0ydenus. CoaepikaHue oopa3zoBaHus,
COOTBETCTBYIOIIIEE TNPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
IporpaMMbl, pachpeaci€HHbIM MO rojaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIPOCaM O0yUaroIIuecs
oOpalmaguch HEOJHOKpaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHUE
F€OMETPUYECKUMU MOHSATUAMHU U HaBbIKAMH MOCJIEIOBATENILHO U MOCTYIATENBHO, C
COOJTIO/IECHEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CHUCTEMY IeOMETPHUYECKUX MPEACTABICHUN O0YYArONIUXCs, PACIIUPsa U YIIIyOJIsis
e€, 00pa3zys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k U3y4EHUIO TEOMETPUH HA YII1yOJIEHHOM YPOBHE MTO3BOJISET:

co3nath  ycinoBus s auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
UHAUBUIYAIbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeYUTh YriyOJE€HHOE
U3Yy4YCHHE T€OMETPHUH KaK COCTaBISIOIIEH yueOHoro mpeamera «MaTeMatukay;

MOJATOTOBUTHh OOYYAIOIIUXCSA K MPOJOKEHUIO HU3YYEHUS MaTEMaTHKU C
yu€toM BbIOOpa Oynymied mnpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. 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
IIPSIMBIE 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
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

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

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYIPAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, 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,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS 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 IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
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
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX 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. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOan MexAy BekTopamu. CKalnspHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxeHue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOW MPU3MBbI, WIKHAPA, MUpaMHUIbl U KoHyca. OO0BEM mIapa U 1MapoOBOTo
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanme mapa u cdepbl miockoctbio. [loHsATHE MHOroOrpaHHuKa,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue moaoOus, romoretusi. Pemienue 3agay Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOJAIINE Yepe3 BEPIINHY), CEUCHUS IIapa, METObI MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOIO YMHOXeHUA. [IpsMoyronbpHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOurue cBoicTBa JBWKEHUN. Buabl JBWXEHUN: TmapauiebHBIM TEepeHocC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



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
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'PAKIAHCKONW HIASHTUYHOCTH, YBOXKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMI)KCHUM HAYKH U JEITEIbHOCTBIO YYEHOIO, OCO3HAHHUE
JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOIO OYYIIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHKE:

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 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O 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.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHMMATh,  (OpPMYIUPOBaTh U  NPEOOpPa3OBBHIBATH  CYXKIICHUSA:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JSAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS Y BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEILCKUNA HHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEIILHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOMIOJCHUS, HUCCICOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUTH UHQOpPMAIIUU, JAaHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMyu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBbIpaXkaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IIOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJAbTAThl PEIICHUS 33J1a4M, SKCIIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHIYAJIbHOM
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKUX JTIOMICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KayeCTBO CBOETO BKJaja B OOMIMN MPOMYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TPUMEHSTH AKCHOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATh  MHOTOIPAaHHUKH, BbIOMpas  OCHOBaHMUS  JUIs
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
HAa TUIOCKOCTH;

e CTPOWUTH CEYEHHS MHOIOTPAHHUKOB PA3JIMYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
UpaMuia), FTEOMETPUUECKUX Tell ¢ IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMU;

e pewmaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllUH, MPUMEHATh M3yYEHHbIE NOHITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapara ajareOpbl, pelaTth MPaKTUYECKHUE 3a]auH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJIHO ONEPHUPOBATHh MOHATHIMH, CBS3aHHBIMH C LWJIMHIPUYECKOH,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBI3aHHBIMH C T€JIAaMHU BPAIICHUS: [IWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MTOJIY4YEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMEeTPUYECKUX TeN ¢ IPUMEHeHHeM (popmyi;

CBOOOJIHO OIEPHUPOBATh MOHATUSMU, CBS3AHHBIMH C KOMOWHAIMSIMHU Tell
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXKTY TUIOIIAIMU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb H3ydyaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXY MPSIMBIMH
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATG M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS MHOTOTPAHHUKOB U TEN BPAIICHH: CEYCHUS UIUHAPA
(mapasuienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHHs KOoHyca (TapaijieibHbIe
OCHOBAHUIO U MPOXO/AIIUE Yepe3 BEPILIUHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJbI TIOCTPOEHUS CEUYEHHI: METOJ CIEOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

NPUMEHSTh TeOMETpUYECKHe (PaKThl ISl PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUYECKUX BEIUYNH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJIYYEHHBIE  3HAHUSI HAa  IPAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA PEUICHHS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, pemarh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Koan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

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 JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 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
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIUX OOHEKTOB.
MateMaTH4YeCKUI TUKTAHT




AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
ciencTsus n3 HuX. CriocoOnl 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé6pa. M3o0OpaxeHue nepecevueHus
IIOJIY4EeHHBIX IUIOCKOCTeH. PackpammBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMM LIBETAMU

11

N300pakeHue ceueHuil mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pEbpa. NM3o0pakeHne mepeceucHust
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMM LIBETaMU

12

N3o6pakeHune ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC IPOXOIAT Yepe3 uX
pébpa. M3oOpaxenue nepecevyeHus
MOJIyYEHHBIX TIIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEYEHHI Pa3HbIMU [BETAMHU.
MaremaTuyecKuid TUKTaAHT

13

N300paxenue ceueHuil nupamMuibl, Kyoa u
MIPU3MBI, KOTOPEIE IPOXOAAT YEPE3 UX
pEbpa. M3obpakeHne nepeceyeHus
MOJIy4EeHHBIX MJIOCKOCTEN. PackpammBanue
IMOCTPOCHHBIX ceueHnH Pa3sHbIMH LIBETAMU




14

Merton cnenoB Juisl TIOCTPOCHUST CEUCHMIT

15

Mertoz cie0B I TOCTPOCHHS CEUCHUI.
CBolicTBa nepecedeHnil psIMbIX U
IIJIOCKOCTEN

16

Merton cie 0B A1 TOCTPOCHUS CEYECHHH.
CBoiicTBa nepecedeHuil MpsIMbIX U
miockocteil. Tect

17

ITocTpoenue ceueHuii B nupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTE)KEH U 3aIIUCh I11aroB
ITOCTPOEHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
ITOCTPOEHHUS

19

[TocTpoeHue cevyenuii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
ITOCTPOCHHUS

20

[TocTpoenue cevuenwuii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YepPTEKel U 3aIUCh I11aroB
MOCTpOEHUs. MaTeMaTH4YeCKUI TUKTaHT

21

[ToBTOpenue mianumerpun: Teopema o
MPONOPIMOHATBHBIX oTpe3kax. [lomodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mmanumerpun: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha




BBIHOCHEIX UEPTECIKaXx. I/ICTOpI/ISI Pa3BUTHA
ITAaHUMETPHUHN U CTEPCOMECTPUHU

23

KonTponbhas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMele. [Ipu3Haky cKkpemuBaronmxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopemMa o CylieCTBOBaHUM U
€MHCTBEHHOCTH IIPSIMOM MapasuIeIbHON
JAHHOM IPSIMOM, TPOXOASAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAallleW Ha JaHHON
npsAMoi. Jlemma o nepeceyeHnn
[apaJICNIBHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuleNIbHbIX NpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApPAILICIHLHOTO
npoektupoBanus. 300pakeHNe pa3HBIX
¢buryp B napajienbHON MPOSKIIUU

28

[lentpanbHas mpoekus. YToi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOI
MEXIY IIPSMBIMU

29

3ajaun Ha IOKa3aTeIbCTBO U
HCCIIEOBAHNE, CBA3aHHBIE C
pPacMoJIOKEHUEM IIPSMBIX B TPOCTPAHCTRE.
MaremaTudeckuii TUKTaHT




30

[TonsaTus: napanaeabHOCTh NPAMOUN U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
[1apaJuIeIbHOCTH IPSIMOU U INIOCKOCTH.
CaolicTBa napamIeaIbHOCTH IPAMON U
IJIOCKOCTH

31

I'eomeTpuueckne 3aa4n Ha BEIYUCIICHHAE U
JOKa3aTeJIbCTBO, CBS3aHHBIC C
[1apaJuIeIIbHOCTBIO MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[locTpoenue ceuenus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTekKE U
MapaJyIEIbHOrO IPYrou npsmoi. Pacuér
OTHOILIEHU I

33

[MapannenbHast MPOEKIHS, TIPUMCHEHUE
IUISL IOCTPOCHHS CEUYCHUI KyOa 1
napauienenumnena. CBoicTBa
napasuiesienumnesia u npusmsl. TecT

34

HapaJIJIeJ'ILHBIe IIJTOCKOCTH. HpI/ISHaKI/I
napaiuieJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
CANHCTBCHHOCTH ITIJIOCKOCTH, HpOXOl[SIIIICfI
yepe3 TOUKY, HE IPUHAJIEKAITYIO TaHHOU
IJIOCKOCTH U cieacTBus u3 Heé. Tect

36

CBoiicTBa napauiesIbHbIX IJIOCKOCTEH: O
MapajuieIbHOCTH MPSIMBIX TIEPECCUCHUS
IIPU IEPECEUCHUH JIBYX MMapauIeIbHbIX
IJIOCKOCTEMN TPEThEN

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpE3Kax MapaICIbHBIX ITPAMBIX,




3aKIIIOYEHHBIX MEKAY NapajuleIbHbIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
JBYMsI NTapaJlIeIbHBIMU INIOCKOCTAMHU

38

IToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napasuiesenunea

41

Brruncnenue 1iMH OTpe3KOB B Ky0Oe 1
MPSIMOYTOJIBHOM Tapajuiesenune e

42

[lepneHAUKYISAPHOCTD MIPSAMOM U
miockocty. [IpusHak
NEPIEHINKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH

43

[lepneHAuKyISIPHOCTD MIPSAMOM U
miockocTH. [Ipu3nak
MEePIECHANKYIISIPHOCTH TIPSMON U
IUIOCKOCTH. MaTeMaTHYEeCKUHA TUKTAHT

44

Teopema 0 CylIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSIMOM, TPOXOIALLIEH
Yyepe3 TOUKY IPOCTPAHCTBA U
MEePIECHANKYISIPHOMN K MITOCKOCTH

45

[InockocTH 1 EepIEeHINKYIIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

46

IInockocT U NEpHeHIUKYIIpHbIE UM
IpsIMble B MHOT'OI'paHHHUKaX

47

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue neprneHauKyisapa U3 TOUYKU Ha
MIPSIMYIO

[lepnenauKysip U HaKJIOHHAS.

48 IlocTpoeHne neprneHauKyisapa U3 TOUYKU Ha
IPSAMYIO

49 Teopema o TpEX nepHneHAUKYIsApax
(npsiMas 1 oOpaTHast)

50 Teopema o TpEX NeprneHANKYIIpax
(npsimast u oOpatHas). Tect

51 VYron Mexay CKpelMBaOIUMUCS
MIPSIMBIMH
Ilouck nepneHAUKYISPHBIX MPSIMBIX C

52 MTOMOIIIBIO TIEPTICHANKYJISIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceuenmii kyda, MPU3MBI,

54 IPaBUIBHOM MUPaMUIBI C TOMOILBIO
OPTOrOHAJILHOW MPOEKIUU
[loctpoenue ceueHuii kyda, IpU3MBbl,

95 [IPaBUJIILHOM MUPAMUBI C IOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIocKocTH. [Inockoctn
CUMMETpPUN B MHOTOTpaHHHUKAX

57 IIpu3Hak NepreHAUKYIIPHOCTH IPIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHU

58 [IpaBriibHBIE MHOTOTpaHHUKH. Pacyér

paCCTOFIHI/Iﬁ OT TOYKH JO IINTIOCKOCTHU




59

[IpaBunbpHbIE MHOTOTpaHHUKU. PacuéT
pacCTOSIHUN OT TOYKH JIO TUIOCKOCTH.
MaremaTuyecKuid JTUKTaHT

60

CriocoObl OMYCTUTH MEPICHAUKYIISPHIL:
CUMMETPHUS, CABUT TOYKHU TIO
MapajiIeIbHON MPAMOM

61

CaBur no HenapasieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUMI

62

Konrtponsnas padora "B3anmuoe
pacIoyIoKeHue NPsIMbIX U INIOCKOCTEN B
npocTtpaHcTee”

63

IloBTOpEHME: Yroil MEXIy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTrOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

65

[loBTOpEHME: yroa Mexny
CKpELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMCT];)I/ILICCKI/IC MCTOABI BBIYMCIICHUA
yriia MCXKIy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOIO yria

67

[Tepnienaukynsipubie miockoctu. CBOKCTBA
B3aMMHO NEPIEHANKYIISPHBIX IUIOCKOCTEN

68

IIpu3Hak nepneHIuKyIIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOK
MepeceyeHus ABYX IIOCKOCTEN
MEPIEHIUKYISPHBIX TPETHEN IIIIOCKOCTH.




CamocTtosaTenbHas paborta

69

[IpsimoyronbHBIN Napaiienaenunes; Kyo;
U3MEPEHUS, CBOUCTBA IPSIMOYTOJIbHOTO
napajuiesenunesa

70

TeopeMa 0 JuaroHajiu nmpAaMoyroJibHOIo
napajiejacnuicaa u CICACTBUC U3 Heé

71

CrepeomeTpuuecKre U MPUKIIaIHbIE
3a/1a4y¥, CBSA3aHHBIC CO B3AMMHBIM
PacCHONIOKEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEeHME: CKpeuBarouIecs npsmble,
napajuieNbHbIe TUIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHUKAX

73

Hapa napajjiCJIbHbIX IUIOCKOCTEH Ha
CKpCIIUMBAKOIINXCA IIPAMBIX, PaCCTOSAHUC
MCKAY CKPCIIHNBAOIUMHACA TIPAMBIMUA B
MMPOCTBIX CUTYyallUAX

74

PaccrosiHpe OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT MPSMOM 10 IIIOCKOCTH.
MateMaTH4YeCKUI TUKTAHT

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
MTOMOUIBIO NEPIIEHIUKYIIPHON IIOCKOCTH

76

TpéxrpaHHblil yroy, HEpaBEHCTBA IS
TpexrpaHHbix yrioB. Teopema Iludaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB IJIA
TPEXTPAHHOTO yria

77

DnemMeHTHI chepuuecKoil reOMeTpun:
reoJie3uyecKue JIMHUYU Ha 3emiie




KontponbHas padota "Y1ibl u

78 \ 1
paccTosTHHS

79 CucremaTtu3zanus 3HaHuil "MHoOrorpaHHuk 1
U €70 3JIEMEHTHI"

80 [Inpamupna. Buael nupamun. [IpaBunbHast 1
mUpaMuIa

81 [Ipusma. IIpsiMast ¥ HaKJIOHHAS IPU3MBIL. 1
[IpaBunbHas mpusma

82 [Ipsimoit mapamienenune, 1
MPSIMOYTOJIbHBIN Mapajuiesenumnen, Kyo

83 Beimykisie MEHOTOrpanHuku. Teopema 1
Olinepa
Brimykiible MHOTOrpaHnHukH. Teopema

84 Diinepa. [IpaBriibHBIE U TTOJYIPABUIBHBIC 1
MHOTOTPaHHUKH

85 Konrtponbnas pabora "MHororpaHHUKH" 1

86 [lonsatue BeKTOpa Ha IUNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [TpaBuio mapamienenurena 1

90 YMHOKEHUE BEKTOpa Ha YHCIIO 1
PasnoxxeHne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISIKALIUX B OJJHOMI 1
wiockoctd. CamocrosiTenbHas padoTa

92 CkansipHOe TTpON3BEICHNE

93 Berauciienue yria Mexmy BEKTOpaMu B




MIPOCTPAHCTBE

94 [pocreiimme 3a1auu ¢ BEKTOpaMu
95 IIpocreiimne 3a1a4u ¢ BEKTOpaMH
96 [Ipocreiimue 3a1a4u ¢ BEKTOpAMH
97 [Ipocretimve 3a1a4u ¢ BEKTOPaMH. 1
CamocrosTenbHas pabora
98 O06o0061IeHre U crucTeMaTu3alus 3HaHUN 1
99 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
100 HroroBas KoHTpoJIbHAs paboTa 1
101 HroroBas koHTpoNbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIMs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero U3y4yeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
VYpaBHEHHE IIJIOCKOCTH, HOPMAJb,
) ypaBHEHUE TUIOCKOCTH B OTPE3Kax. 1
MaremMaTHu4eCKuid TUKTAHT
6 VYpaBHeHHE MIIOCKOCTH, HOPMaJb, 1
YpaBHEHUE TUIOCKOCTH B OTpe3Kax
7 BexropHoe npousseneHue 1
3 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IIPOrPaMMHUPOBAHUE
9 JIuHeitHble HepaBEHCTBA, TMHEITHOE 1
IIPOrpaMMHUpPOBaHUE
10 AHaTUTHYECKHE METOIbI pacyéTa yria 1
MEXy IPSMBIMHM B MHOTOT'PaHHUKAX
11 AHanuTU4YeCKHe METO/bI pacyéTa yria 1

MECXKAY IIIOCKOCTAMU B MHOI'OI'paHHUKAX.




Tect

dopMyIa pacCTOSHAS OT TOYKH 10

12 MJIOCKOCTH B KOOPJUHATAX

13 HaxoxneHue paccTosiHUN OT TOUYKHU 70
IUIOCKOCTH B KyOe

14 HaxosxneHnne paccTosTHUN OT TOYKH 70
MJIOCKOCTH B MPABUJIBHON TUpaMUIe

15 KonrtponbHas padota "AHanutuueckas
reometpus”

16 CedeHnsi MHOTOTPAaHHUKOB: CTaH/IAPTHHIE
MHOTOTpaHHUKH

17 CeudeHHst MHOTOTPAaHHUKOB: METO/ CJIEI0B
CedeHnsi MHOTOTPAaHHUKOB: CTaHIapTHHIE

18 MJIOCKOCTH, TIEPECEeUEHUS MPSMBIX U
IUIOCKOCTEH

19 [TapannenbHble NpsIMbIE U MJIOCKOCTH:
napajuieJIbHbIC CEUCHUS

20 [TapannenpHbIe PSMBIE U TUIOCKOCTH:
pacy€T OTHOLIECHHI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YTJIBI MEXKY CKPEIUBAIOLITIMUCS
npsAMbIMU. MaTeMaTH4YEeCKUI TUKTAHT
[TepnenaukynspHbIe IPSIMBIE U

29 MJIOCKOCTH: CTaHJIapTHBIC MaphI
NEePHEHANKYIAPHBIX IIJIOCKOCTEN U
MPSMBIX, CHMMETPHUH MHOTOIPAaHHUKOB

23 [TepnenaukynspHbIe IPSIMBIE U

IIJIOCKOCTU: TCOPEMA O TPEX




HEePIEeHIUKYIIIpax

24

[lepnenaukynspHsie NpsAMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOT'OI'PaHHUKAX

25

[loBTOpeHnwue: miomam
MHOTOYTOJILHUKOB, (DOPMYJIIBI IJIs
TUTOIIA IeH, COOOpaKeHHUS TTOT00HSI

26

[ToBTOpeHwue: muomaan
MHOTOYTOJIBHUKOB, (POPMYJIBI AJIs
iomasaei, cooopaxxkenus mogodus. Tect

27

[ToBTOpenue: mIomanu
MHOTOYTOJBHUKOB, (POPMYJIBI AJIs
IoIIaiel, cooOpakeHUs MoI00us

28

[Tnomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOPaKEHUsSI OO0

29

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOIIAAM TOBEPXHOCTEN, pa3pe3aHus Ha
YaCTH, COOOPAKECHHS 11O J00HS

30

Kontponsnas padota "[loBropenue:
MHOTOT'pPaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06BEM Tema. O0BEM PAMOYTOIBLHOTO
napaiesienumne/a

32

3anaun 00 ynBoeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpryecKue 3a/1a4u, CBI3aHHbIE C
00BEMOM NPSAMOYTOJIBHOTO




napajuiesnenumena. MatemaTuueckui
TUKTAHT

HpI/IKHaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYHMCIICHHEM 00BEMA MPSIMOYTOJILHOTO
napasuienenumnena

35 O0BEM IpsIMON TIPU3MBI

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

37 [Mpuxnanueie 3a1a4m, CBSI3aHHBIE C
00BEMOM MPSMOUN TTPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 omnpenenaéHHoro uaTerpaiga. OobémM
HaKJIOHHOW mpu3Mbl. Tect
Brruncnenue 06bEMOB Tel ¢ TOMOUIBIO

39 onpeaenéHHoro uarerpana. OosEmM
TTUPAMHU/TBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHUE
00bEeMOB MUPaMHUJI ¢ OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOILIEHUE
00BEMOB MUPaMHJ] C OOLTHM YIIIOM

42 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMU HAKJIOHHOM MPU3MBbI

43 CrepeoMeTprYeCKHE 3a]Ia9H, CBSI3aHHBIC C
00BEMaMU THPaMUIBI
[Tpuxnanueie 3agauu o Teme "OObEMBI

44 Ten", cBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOM
npusmbl. CaMocTosATe IbHas paboTta

45 [Tpuxnanueie 3apaun o Teme "OOBEMBI




Ten", CBA3aHHBIC C 00BEMOM TUPAMUIBI

[Ipumenenne o0bEMOB. Borunicienue

40 PaccTOSHUS JI0 IIIOCKOCTH

47 Konrtponsnas padora "O6bém
MHOTOTpaHHuKa"
Humuaapudeckast MOBEPXHOCTb,

48 oOpa3yroIre WIHHIPHIECKON
MOBEPXHOCTHU

49 Hununaap. [psiMoii KpyroBor HHJIMHAP.
[Tnomans NOBEpXHOCTH LIUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yromime
KOHHUYECKOU nmoBepxHocTu. Konyc

51 Ceuenue KoHYyca IIIOCKOCTHIO,
napajuiesIbHOM MJI0CKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M3o00paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
[Tnomans 60KOBOM MOBEPXHOCTH U

o4 IIOJIHOM ITOBEPXHOCTHU KOHYCA.
MaremMaTHuuecKuid TUKTAaHT
CrepeoMeTpHuueckue 3aauu Ha

55 JI0Ka3aTeJILCTBO U BLIYUCIIEHHE,
MMOCTPOEHUEM CEYEHUIN LWIIMH/IPA, KOHYCA
CrepeomeTpuueckue 3a1a4i Ha

56 JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEUYEeHUH IIMINHIPA, KOHYCa

o7 [IpuknanHeie 3a1a4m, CBSI3aHHBIE C




MUJINHAPOM

58

[Ipuknagueie 3a7a4n, CBsI3aHHBIE C
uuiMHapoM. Tect

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepbr
IUTOCKOCTBI0. Bun 1 n300pakenue mapa

62

VYpasaenwne chepsr. [Lnomans chepst u eé
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomMeTpruyeCcKue 3a1a4u Ha
JIOKA3aTeJIbCTBO U BBHIYHCIICHHE,
CBsI3aHHBIE CO C(epol U IMapoM,
MOCTPOCHUEM UX CEYEHUH MITOCKOCTHIO

65

CrepeoMeTprUeCcKre 3a1a4l HA
JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
CBsI3aHHBIE CO C(epOi U IMapoM,
MOCTPOEHUEM UX CEYEHUI MIOCKOCTHIO.
MareMaTHYeCKUM TUKTAHT

66

[puknanHeie 3a7a9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHS B OKPY)KHOCTH, CTaHIaPTHBIC
mogoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpallICHUA U




MHOTOIpaHHUKOB. CaMocTOsITeIbHAS
pabota

69

3anaun no teme "Tena U MOBEpXHOCTH
BpaiueHus"

70

3agauu 1o Teme "Tena u MOBEpXHOCTH
BparnieHus"

71

KonTponbras padora "Temna u
MOBEPXHOCTHU BpauieHus"

72

O06BEM unuHapa. Teopema 06 00BEME
IPSIMOTO ITWJTHHJIPA

73

Brrancienue 00bEMOB TEJI ¢ IIOMOIIBIO
omnpenenaéHHoro uaTerpaiga. OobémM
KOHYycCa

74

[Tnomaau GOKOBOM U IMOIHOMI
MMOBEPXHOCTH KOHYca. MaTeMaTH4eCKHit
JHUKTAHT

75

CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHHEM O00BEMOB IIMIIMH/IPA,
KOHyca

76

[Mpuxnanueie 3aaaun o Teme "OOBEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM mapa 1 IMIapoBOro CEKTOPA.
Teopema 06 o6vEme mapa. [nomans
cheprl. CTepeoMeTpruyecKue 3a/1auu,
CBsI3aHHBIC C BBIUHNCIICHUEM 06’béMOB
nrapa, mapoBOro CETMEHTa U IapoBOToO
CeKTopa

78

[Tpuknagueie 3agauyn mo TeMe "OO0BbEMBI




Ten", CBA3aHHbIE C 00BEMOM I1apa u
miomaaso cepsl. COOTHOMEHUS MEKITY
TUTOIIA/ISIMH TTOBEPXHOCTEN U 00bEMaMu
no1o6HbIX Tenn. CaMmocTosTenbHas paboTa

79

[TonoOHBIE TENIa B MPOCTPAHCTBE.
N3meHenue o0bEMa npu mo00uu.
CrepeoMeTprieCcKUe 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TEJI U IJIOIIAAEH
ITOBEPXHOCTEU

80

KonTtponbHas padota "[lnomann
MOBEPXHOCTH U O0BEMBI KPYTJIIBIX TEN"

81

JBuxxenus npocrpancTsa. OToOpaskeHusl.
JIBroxeHust U paBeHCTBO ¢uryp. O0uume
CBOMCTBA JIBMKEHUI

82

Buael nBukeHuUid: mapaiieabHbIN
MIEPEHOC, IEHTPAJIbHAST CUMMETPUS,
3epKaJIbHAasi CAMMETPUS, IOBOPOT BOKPYT
IPSIMOM

83

[Ipeo6pazoBanus nomoous. [Ipsamas u
cthepa Diinepa

84

FGOMeTpI/I‘-IeCKI/IC 3ala4i Ha ITPUMCHCHUC
JABHXXCHUA

85

KonTtponbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6marommee noroperne 11 moHsTuit u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHH:
"[TapanieabHOCTh NPAMBIX U IJIOCKOCTEH




B IpocTpaHcTBe"

87

O6o6mmaroniee moBTopeHue 11 moHsTHiA 1
METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUIL:
"BekTops! B mpocTpaHcTBe"

88

O6o6maromiee nosropeHue 11 nonstuii u
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTHU3all1sl 3HAHUIA:
"BekTopsl B ipocTpaHcTBE"

89

O6o06matomiee nmoBropeHue 11 nonaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3allNs 3HAHMUII:
"O0beM MHOTOTpaHHUKA".
MareMaTHueCcKuil TUKTaHT

90

O6o6mmaromiee nmosropeHue 11 nmonstuii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CHCTEMAaTH3all1s 3HAHWI:
"O0BeM MHOroOrpaHHuka"

91

O6o06matomiee moBropeHue 11 moHATHI 1
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CHCTEMAaTH3allNs 3HAHMUI:
"ITnommanu moBEepXHOCTU U 00BEMBI
KpyIJibIX Ten"

92

O6o06matomiee nmoBropeHue 11 nonaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTeMAaTH3allMs 3HAHUIM:
"ITnomany moBEepXHOCTH U OOBEMBI
KpyIJibIX Ten"

93

Wrorosas koHTposibHas paboTa




94

HTorosast KOHTpoOJIbHAs paboTa

95

[ToBTOpenue, 0600IIEHNE U
CHUCTeMaTH3alrs 3HAHUI

96

I/ICTOpI/ISI Pa3sBUTHA CTCPCOMETPUHN KaK
HAayKHU U eé POJIb B pa3BUTHUHU
COBPCMCHHBIX WHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

97

HcTopus pa3BuTHs cTEpEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BuTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHA.
MaremaTnaeckuii JUKTaHT

99

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

100

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH

101

Hcropust pa3sBuTHs CTEpEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH




HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH

102 1
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT
MPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 0d1ero 0d0pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHMOMBI CTEPEOMETPHH W CIEACTBHUS M3 HUX IPU PELICHUU
' reOMETPUYECKUX 33714
73 OnepupoBaTh TMOHATHAMHU: TAPAJUICTBHOCTh M TEPHEHIUKYISIPHOCTD
' MPSIMBIX U TUIOCKOCTEH
74 KnaccuduuupoBaTb B3auUMHOE DPACIONIOKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh NOHSATHSIMH: IBYIPAaHHBIN YTOJI, TpPaHW JBYTPAHHOTO YIJIA,
7.5 pedpo ABYrpaHHOTO yria, JIMHEHHBIN yroyl ABYTPaHHOTO yIia, TpaaycHas
Mepa JABYTPaHHOTO yria
76 OmnepupoBaTh MNOHATHAMHU: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBITYKJIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TIPaBMIIbHBI MHOTOT PAaHHUK
77 Pacno3naBaTte OCHOBHBIE BHABI MHOTOIPDAaHHHMKOB (IIHpamMuaa, IpH3Ma,
' IpSIMOYTOJIbHBIN Tapaiesenunes, Kyo)
KnaccupunmpoBate ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHSA  JUIS
7.8 KJaccuPuKauu (BBITYKIbIC ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTpaHHHUKH, IPSMbIE U HAKJIIOHHBIE MIPU3MBI, TapajIeIIeITUIe bl)
7.9 OnepupoBaTh NOHATUSAMHU: CEKYILasl INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
210 OOBSICHATH MPHUHIMIEI TOCTPOCHUSI CEYCHNIT MHOTOTPAaHHUKOB, UCIIONB3YS
' METOJI CJIE/IOB
Ctpouth Cce4YeHHS MHOTOTPAaHHHKOB METOJOM CJIEZIOB, BBINOJHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
PemaTp 3amaum Ha HaXOXKAEHHE T€OMETPUYECKHUX BEIMYMH MO oOpas3nam
WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH
7.12 peLIeHUN  CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lad Ha  BBIYUCIICHHE
paccTOSIHUNA MeX1y ABYMSI TOYKaMH, OT TOYKH JO NPSAMOH, OT TOUYKUAO
IUTOCKOCTH, MEXIY CKPEIMBAIOLIIMMUCS MTPSIMBIMU
Pemrate 3amaun Ha HaXOXIACHHE T€OMETPHUYECKHX BEIMYMH MO 0oOpasiam
713 WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH

PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIHMBAOIMIUMHUCA IMPAMBIMU, MCEIKIY HpﬂMOﬁ H IIIIOCKOCTHBIO,




MCXKAY IINIOCKOCTAMU, IBYI'PaHHBIX YI'JIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 NUpaMuia) ¢ TpUMEHEHHEM (HOpMys, BBIYUCIATH COOTHOIICHUS MEXKIY
IUTOMIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOTPaHHHUKOB
715 OnepupoBaTh MNOHATUSMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCbh H
' IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (Urypax, NpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX
[IpumensTe reomerpuueckue (GakTbl IS PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [IpumensaTy mpocTeilline mnporpaMMmHbBIE CpEACTBA U DJIEKTPOHHO-
' KOMMYHHKAI[IOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a4a4
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
' YKU3HH, paClIO3HABaTh POSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAIW3HPOBATH peajibHbIC
CUTYallud U MPUMEHSTh U3yUCHHbIE TIOHATHUS B IPOIECCE NMOUCKA PEIICHUS
MaTeMaTH4ecKu chopMyITMPOBAHHON MPOOIEMBI, MOACIHPOBATH PEeabHBIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHH U TeopeM, ammapara anreopsl,
pemiatb  NpakTUYEeCKUEe  3ajauyd,  CBA3aHHBIE C  HAXOXJICHHUEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHUAMHU: IWIIMHIPUYECKAs] MOBEPXHOCTh, 0Opasyroliue
6.1 UWIMHIPUYECKONH MMOBEPXHOCTH, UWIMHAP, KOHHUYECKash IOBEPXHOCTb,
oOpa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruueckasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccudunupoBaTs B3aiMHOE pacroyioxkeHue chepbl U ITOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHUs,




F€OMETPUUECKHX Tell C MPUMEHEHUEM (opMyIT

6.7

OnepupoBaTh TOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIuuCasATE COOTHOIICHUST MEKY IUIONIAASIMU TTOBEPXHOCTENH U 00BbEMaMH
MOJTOOHBIX TEN

6.9

N300paxkaTh u3y4daemble (QUTYyphl OT PYKH M C NMPUMEHEHHEM IPOCTBIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUA CBEpXY, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tel
BpallleHus

6.11

W3BnexaTb, HWHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[MpumenHsTh reoMeTpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
3a/a4, MpPEANoJIaraloliuX HECKOJIbKO WIaroB pELICHMs, €CIU YCIIOBUS
NpUMEHEHHUs 3aJjaHbl B ABHOH popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIOTHATE  NEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIIO, OOBACHATH, KAaKUMHU CBOWCTBAMHU OHU
o0J1amaroT

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEKy BEKTOPAaMH, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB, KOJLIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M INpOM3BEJEHUE BEKTOpa Ha YMCIO, YIroj
MEXAY BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/aBaTh IIOCKOCTh YpaBHEHHEM B JIEKapTOBOIl CCTEME KOOpIAUHAT

6.19

Pemrate HpOCTCﬁIHPIG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKHUX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM HIIX aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METObI npu pPEICHUHA CTaHJAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTCI‘;IHJI/Ie nporpaMMHbBIC CPEACTBA U  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/Ja1

6.22

[IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYallud U MPUMEHSITh U3yUCHHbIC TIOHATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cOpMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIe
CUTyallMM Ha S3bIKE TE€OMETPUHU, HUCCIIEIOBATH IMOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATUN W TEOpeM, amrmapara aireOpsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUUECKUX BEIIMUNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEPeOMETpUH. Touka, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJIICACTBUA U3 HUX

7.2

B3auMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, ITapaJUICIbHbIC
U CKpelmBaromuecs npsMble. [lapamienbHOCTP MHPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: MapaJlICNIbHBIE TIPSAMbBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
OPSMBIX, MAapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBICHHBIMU
CTOpPOHAaMH, Yrojl MEXIy IpPsMBIMU B IIpocTpaHCcTBE. [lapamiesbHOCTH IUIOCKOCTEN:
[apajule]bHbIe IUIOCKOCTH, CBOMCTBA IapajIeNbHBIX IUIOCKOCTeH. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasienenunen,
MOCTPOEHUE CECUCHU I

7.3

[leprieHAUKYIAPHOCTh MNPSMOM U IUIOCKOCTU: TMEPHNEHAUKYJISpHbIE MpsMblE B
IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU MPSAMOM U IUNIOCKOCTH, TEOPEMA O NPSAMOMN NMEPHEHIANUKYISIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroi MEXAY MPSIMON U IUIOCKOCTBIO, IBYIpPaHHBIN
yroJi, TMHEHHBIA Yroil ABYrpaHHOro yria. Ilepnenaukynsp ¥ HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUNIOCKOCTH, MPOEKIUs (PUrypbl Ha
IUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPHU3HAK NEPIEHIUKYIIPHOCTH JIBYX
mockocTeil. Teopema o TpEX neprneHuKyIsIpax

7.4

[loHATHE MHOIOIpaHHHKA, OCHOBHBIC DJEMEHTBI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKIOHHAs NPU3MBI, OOKOBas
II0JIHAsl TIOBEPXHOCTH Npu3Mel. [lapamienenunen, npsMoyroibHbli apauieaenune] 1
ero csoicrBa. Ilupammpa: N-yronpHas nupaMuja, 'paHd U OCHOBAaHUE IMPAMUIBI,
OOKOBasi U TOJHAas IOBEPXHOCTb NMHUPAMMJIbl, MpPaBWIbHAs M yceu€HHas NUpaMua.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHKHU: TIOHSTHE
[IPaBWJIBHOTO MHOI'OIPaHHMKA, IIpaBWIbHAs @pU3Ma M MpaBWIbHAs NHpaMHJIA,
npaBUiIbHAs TPEyroyibHas MUpaMKa U MpaBWIbHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’ap, MAOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSAMOM, IIOCKOCTH.
OneMeHTsl  CUMMETpPUM B NHpaMUAAX, [apajuleNeNunesax,  MpaBUIbHBIX
MHOI'OI'PaHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, nuaroHanu, yribl. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM NMPU3MBI, IJIOIAAb OCHOBAHMH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMOM Mpu3Mbl. [11o11aas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBWIbHON MUpaMHbI, TeOpeMa O IUIOMIAJIU YCEUEHHOW MUpPaMUJIBL.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

[TonoOubie Tena B mpocTpaHcTBe. COOTHOUICHHUS] MEXKAY IUIOMIAAIMU MOBEPXHOCTEH,
00BéMaMHU IMONOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

I'eomeTrpus

6.1

[TuinHapryeckasi MOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXHOCTH. L[umuHAp: ocHOBaHHMS W OOKOBas MOBEPXHOCTH,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolre KOHUYECKOW MOBEPXHOCTH, OCh U BEpIlHA
KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, O0Opa3yromias U OcCh,
10N OOKOBOW M TOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yrolue u
BbICOTA, OCHOBAaHUA U GOKOBaSI IMOBCPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, AuaMeTp, Iouaap NoBepxHoctu cdepsl. Bzanmuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa OUINHApPA 1 KOHYCa

6.5

KomOuHamu tes BpaleHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
chepsl, cdepa, BircaHHasi B MHOTOTPAHHUK, WJIA TEJIO BpaIEHUS

6.6

[Tonstue 00 00BEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaieNienuresia u ciaencTus u3 He€. O0bEéM MIITMHAPA, KOHYCA.
O0BEM 1mapa u momaasb chepbl

6.7

[TomoGHBIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEXKTY TUIOIIAASIMU TTOBEPXHOCTEH,
00bEMamMu TOJIOOHBIX Tl

6.8

CeueHus HUINHApAa (napannenLHo U TNCPICHAUKYIISAPHO OCI/I), CCUCHHA KOHYCa
(napaﬂﬂenLHoe OCHOBAHHIO U IMMPOXOAAIICC YCPE3 BepI_HI/IHy'), CCUCHHA 1Iapa

6.9

Bekrop Ha miockoctd M B mnpocTpaHcTBe. (CIIOKEHHME M BBIYMTAHHE BEKTODPOB.
YMHOXEHNE BEKTOpa Ha 4ducio. PasnokeHne BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno napamnenenunena. Pemenue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsmoyronbHas cuctemMa KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[IpocTeiiimne 3amaun B KOOpAMHATaX. YToda Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhIUuCICHUE YrIOB MEXAY MNPSIMBIMH M TUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/I TP PELIEHUN T€OMETPUUECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
NMPoBEPSIeMOr0 | OCHOBHOWH 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro o01ero
TpeOOBaHMS o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOMICTBO, MNpPHU3HAK, JOKa3aTENbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJIMTH JI0Ka3aTeNIbHbIE PACCYKICHUS MPH PELLIEHUH 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJCHHUH; YyMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpali HaJ MHOKECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIbHBIX MPOLIECCOB U SIBJICHUN U NPU PELIECHUM 334ad, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHHne onepupoBaTh MOHATHUSAMHU: HATYpAJIbHOE YHCIO, LEJI0E YHUCIO,
CTEINEHb C LIEJIBIM [0KAa3aTeIeM, KOPEHb HaTypalbHOW CTENEHH, CTENEHD C
paloHaIbHBIM OKAa3aTeNIeM, CTENEeHb C JEHCTBUTEIbHBIM IOKAa3aTeNIEM,
jgorapudM dUYHCIA, CHUHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIA,
OCTaTOK 10 MOAYJIO0, PALMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATYPAJIbHBIX, IENBIX, PAIMOHAIBHBIX, JACHCTBUTEIBHBIX
2 YHCeNT, YMEHHE HCIIOJIb30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIINH 00Nt
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
peluIeHuu 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMH CHUCTEMAaMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIPQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH mporpeccus, rcoMETpuUICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOIYJAb H apryMeHT
KOMIUIEKCHOTO  uHcia, (GopMa  3aluCHd  KOMIUIEKCHBIX  YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSAMM:  MaTpuma 2xX2  wu  3x3, onpeaenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHMEe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C TapaMeTpoOM; TPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HENpepbIBHAsT (DYHKIIMS, aCUMIITOTHI TpaduKa
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIS HWCCIEAOBAHUS (DYHKIMHA,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C WCIOJIB30BAHUEM ammapara MaTeMaTHYECKOTO
aHaJIM3a; TPUMEHATH TPOM3BOAHYIO [UISI HAXOXACHUS HAWITYYIIeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHne onepupoBath NOHATUAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKUMHA, JUHeWHas (QYHKUOUS, KBaapaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHust  TpagukoB  (YHKUHUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W rpaduku QyHKIMHA 1 pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA pCH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, J0JIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

HHTCPIIPETUPOBATDH HOJ'Iy‘ICHHBIfI pe3yiibTaTt

YMeHHe OnepupoBaTh MOHATUSAMH: CpeHee apuPMEeTHIecKoe, MeIuaHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOLIYI0 CBOWCTBA PEalbHBIX MPOLECCOB M SBJICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOHNOB U SJICKTPOHHBIX CPCACTB, Fpa(I)I/I‘-IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HAOJIOCHNUS C IOMOUIBIO TUarpaMM PACCEUBaHUs M TMHEHHOM perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TIpadUUecKUX METOJO0B; MNPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OIICHWBATh BEPOSITHOCTH pEATbHBIX COOBITHI; yMEHHE OIECPHPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIy9alilHOW  BEJNIMYMHBL, (YHKIUU  paCTpeAelieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENCICHHNA sl pEIICHUS 3a/1ay;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUI; yYMEHHE TPUBOJUTH TNPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HbpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOWMHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHUS 33Ja4; OLlCHUBATDH
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YIoJI, TPEXTPAHHBIN YIoJl, CKPELIIMBAIOIIKECS MPAMbBIEC, TAapaICIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, Yrod MEXIAYy IUIOCKOCTSIMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IUIOCKOCTSMHU; YMEHHUE HCIIOIb30BaTh IIPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYEeCKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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YMeHue onepupoBaTh MOHATHAMU: IUIOLIanb (QUIYpPbI, 00BEM (UTYDHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH THPAMUbI, MPHU3MBI, KOHYyca, LWIWHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO TMapajulefienuIeaa, MUpaMHUIbl, MPU3MBI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouiascsa c¢epbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOI'OI'paHHHMKa, M300pa’kaTb MHOTOIPAaHHHMKH, (UIYpbl U IOBEPXHOCTH
BpAILICHUS, UX CEYCHHs, B TOM YHCJIE C IIOMOILBIO MIEKTPOHHBIX CPENICTB;
yYMEHHE MPHUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOSATEIBHO
(bopMynHupoBaTh ONpEAEIeHHs U3ydaeMbIX (UIyp, BBIIIBUIATh TUIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh IHOHATHSAMM: JIBJKEHME B  INPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh FT€OMETPUYCCKIE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NpPSIMOYTOJIBHOTO  MapajUIeNieNuIiela, MHPAMUIbI, TPU3MBIL, LIMHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSIMU: MPSMOYrOJibHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METO[

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; YMEHME pACIIO3HAaBaTh IPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHl MATEMAaTHUECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Panyonanenple  uyncna. OOBIKHOBEHHbIE M JI€CSATUYHbIE JIpOOM, TPOLIEHTHI,
' OeCKOHEeUHbIe IEPUOUUECKUE IpOOH

13 ApupmeTnueckuil KOpeHb HaTypanbHOW cTeneHu. JleicTBus ¢ apudmMeTHuecKumu
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MbI

JeiictButenpHble  uucia. ApupMeTHYecKHe Omepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIC BBIYUCICHHS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI QyHKUMH. HauGomnbiiee W HauMeHblee 3HaYCHHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 AKCTpeMyMBl. HaxoxeHue HanOOJBIIET0 W HAWUMEHBIETO 3HAYCHHUS (YHKIUH Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




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

MaremaTuka: anredpa 1 Hayajla MaTeMaTHIECKOTr0 aHaInu3a, TEOMETPHSL.
I'eomerpus. 10-11 kmaccel: yue0. 111 o01eodpa3oBat. opraHu3aluii: 6a30BbIN U
yray6i. ypoau /[JI.C. AnaracsH u Ap.].-7 usn., nepepad. u gomn.-M.:

IIpocemnienune, 2019.-287 c. : mi. - (MI'Y - mikose).

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

denepanbHas TOCyIapcTBeHHAs HH(DOpMaMOHHas cucteMa «Mos IIIKoJIa
https://myschool.edu.ru/

NHpopmanmoHHO-KOMMYHUKaIIMOHHAs maTdopma «Chepym»
https://sferum.ru/?p=start

bubnnoreka mudpoBoro oopazoBarenbHOro koutenrta https://urok.apkpro.ru/
[{udporoii obpazoBaTenbHbIid KOHTEHT https://educont.ru/

Poccwiickas snektponHas mkoia https://resh.edu.ru/

Enunebiit ypok https://www.enunbIitypok.pd/

Yuu.py https://uchi.ru/teachers/lk/main

Sunexc Yueonuk https://education.yandex.ru/main






