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INOACHUTEJIbBHASA 3AIINCKA

leomerpus siBiseTcss ogHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHEro OOmiero oOpa3oBaHMs, TaK Kak
obecrieuMBaeT BO3MOXKHOCTh H3Y4YEHHWS JAWCIMIUIMH E€CTECTBEHHO-HAYYHOW HAIpPaBJICHHOCTH M  TIPEIMETOB
TYMaHUTapHOro ILuKia. [IOCKONBKY JIOrMYeckoe MBIIIIeHHe, (OopMHpyeMoe IIpH H3Y4E€HHH O0y4aronuMHUCS
TIOHSTUIHBIX OCHOB I'€OMETPHUH, NPH JI0KA3aTeIbCTBE TEOPEM M IOCTPOSHHUH LIETIOYKH JIOTHUECKHX YTBEPXKICHUI
NPU  pEIICHHH TEeOMETPUYECKUX 3a/]ad, YMEHHE BBIIBUTATh M ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
HCIIONIB3YIOTCS IPU PELICHUH 3a]]a4 eCTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3NYECKHX 3a/1ad.

Hens ocBoenust mporpamMMmbl ydeOHOro Kypca «l'eomerpus»» Ha yriayON€HHOM YpOBHE — pas3BHTHE
WHIIMBHIYaJIbHBIX CIIOCOOHOCTEH O00ydYaromuxcsi MpH HM3YYeHHH TeOMETPUH, KaK COCTaBIISIOIIEH NpeaIMeTHOH
obnactu «MarteMaTrka 1 HHPOPMATHKa» Yepe3 o0ecredeHne BO3MOKHOCTH IPHOOPETEHHS M UCTIONB30BaHMs OoJiee
TIIyOOKHX TEOMETPUYECKUX 3HAHWH W JAEHCTBHH, CHENU(QUYHBIX T€OMETPUH, W HEOOXOAMMBIX JUIS YCIIEIIHOTO
podecCHOHAIBHOI0 00pa30BaHUs, CBSI3aHHOTO C UCIIOIb30BAaHUEM MAaTEMATHKU.

[IpuopuTeTHBIME 33Ja4yaMy Kypca F€OMETPUH Ha YIIIyOJIEHHOM YPOBHE, PACIIMPSIIOIMMHU U YCHIHBAIOIINMH
Kypc 06a30BOr0 YpOBHS, ABJIAIOTCS:

pacuiMpeHue MpeicTaBIeHUs] O TeOMETPUM KaK 4YacTH MHUPOBOW KYJAbTYpHl M (OPMHUPOBAHHE OCO3HAHMS
B3aMMOCBSI3H TEOMETPHHU C OKPYKAIOIIUM MHUPOM;

(opMupOBaHWE TMpPECTABICHHS O MPOCTPAHCTBEHHBIX (Urypax KaK O BaKHEWIIMX MaTeMaTHYECKUX
MOZECIIAX, IO3BOJIAIOININX OIMCBIBATH W M3Yy4YaThb Pa3HbIC SABJICHUA OKPYXKAlOMIEro Mupa, 3HAHUEC MTOHSITUMHOIO
anmapara 1o pazneny «CrepeoMeTpus» yaeOHOro Kypca reOMeTpHuu;

(bOpMI/IpOBaHI/IC YMEHHA BJIaJ€Th OCHOBHBIMU NOHATUAMH O IMPOCTPAHCTBEHHBIX (])Hrypax U UX OCHOBHBIMH
CBOﬁCTBaMH, 3HAaHUC TCEOpPEM, (I)OpMyJ'[ H YMCEHHE HX INPUMEHATH, YMCHHSA MAOKa3bIBATb TCOPEMBI U HAXOAUTH
HeCTaHJAapTHbIE CIIOCOOBI PEIICHUS 3a1a4;

(hopMUpOBaHUE yMEHHUS paclio3HABaTh Ha YepTekKaX, MOJCISIX M B peaJbHOM MHUpPE MHOTOTPAHHHMKH W Teja
BpalleH!s, KOHCTPYUPOBATh T€OMETPUIECKUE MOJICITH;

(opMHUpOBaHHE TMOHUMAHHUS BO3SMOXKHOCTH aKCHOMATHYECKOrO IIOCTPOSHHMS MaTeMaTHYECKHX TEOpHH,
(bopMHUpOBaHHE TOHMMaHUS POJIM aKCHOMATHUKH IIPH IIPOBEACHUH PACCYKICHUI;

(opMHUpOBaHHEe YMEHHS BIAAETh METOAaMH JAOKA3aTENbCTB U AITOPUTMOB PEIICHUS, YMEHHUS UX IPUMEHSTH,
MIPOBO/UTD J10KA3aTENIbHBIE PACCYKICHUSI B XOJ€ PEIICHUs CTEPEOMETPUYECKUX 3aJad M 337ad C MPAKTHUECKUM
comepkaHueM, (OPMHpPOBaHHE IIPEACTABICHUS O HEOOXOOMMOCTH JOKA3aTeldbCTB INpPU  OOOCHOBaHUH
MaTEMaTUYECKUX YTBEPXKACHUN U POJIM aKCHOMATHKH B MPOBEACHUHN JEAYKTUBHBIX PACCYKACHHH;

pa3BUTUE U COBEPILICHCTBOBAHME HHTEIUICKTYAbHBIX M TBOPYECKHX CIIOCOOHOCTE oOydarommxcs,
MI03HABAaTENbHON AKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K H3Y4EHMIO
TEOMETPHH;

¢dopmupoBaHre (YHKIMOHATIBHONH TI'PAaMOTHOCTH, pEJEBAHTHOH TIE€OMETpPUH: YMEHHS paclio3HaBaTh
MPOSIBIICHUS TEOMETPUUYECKUX MOHATHH, 00BbEKTOB M 3aKOHOMEPHOCTEH B PealnbHbIX KU3HEHHBIX CUTYaLUSIX U IPH
U3y4EHHH [JPYruxX Yy4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOIETHPOBAHHS
peabHBIX CUTYALMH, UCCIIEI0BAHMUsI TOCTPOSHHBIX MOJIENIEH, MHTEPIPETAUH NTOTYYEHHbIX PE3yIbTaToB.

OCHOBHBIMH COAEP)KAaTENBFHBIMU JTMHUSAMH YyaeOHoro kypca «l'eomerpms» B 10—-11 kmaccax SBISFOTCS:
«IpsAMBIE U MJIOCKOCTH B MpOCTpaHCTBe», «MHoOrorpanHukmn», «Tema BpamieHus», «BekTOpel U KOOpAMHATHI B
MIPOCTPAHCTBEY, «/|BIKEHHS B IPOCTPAHCTBEN.

Cdopmynupoannoe Bo @I'OC COO tpeOoBaHHE «YMETh ONEPHUPOBATH MOHATHSAMIY, PEICBAHTHBIMU
TeoMeTpuH Ha YriayOonéHHoM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM COIEpPKATEIbHBIM JTHHUSIM
y4e0HOro Kypca, a ()OpMHPOBaHHE JIOTHYECKUX YMEHHI paclpenessieTcsi He TONBKO M0 COAepKaTeIbHBIM JIMHHUSM,
HO U mo roxam obydenus. CoxmepkaHue oOpa3oOBaHHMS, COOTBETCTBYIOIIEE IIPEAMETHBIM pPe3yJIbTaTaM OCBOECHUS
®denepanpHO pabodeil mporpaMMBbl, paclpeAeaEHHbIM 10 TolaM OOY4eHUs, CTPYKTYPHPOBAHO TaKHUM OOpa3zoM,
9TOOB KO BCEM OCHOBHBIM, TIPHHIUIHAIBHEIM BOMpOCcaM OOydarommecss OoOpamiainch HEOTHOKPAaTHO. ITO
MO3BOJISIET OPraHM30BaTh OBJA/JICHWE T'€OMETPHYECKMMHU TIOHATHAMH W HAaBBIKAMH IOCIEJOBATENbHO U
MOCTYMATENbHO, C COONIIOAEHUEM IPUHIOMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIOYATh B OOIIYIO CHCTEMY
TEOMETPUUECKHX IPEACTABICHNI O0yJarommxcs, pacIupsist U yriayomsst e€, oOpa3ysd NMpOYHbIE MHOKECTBEHHBIE
CBSI3H.

[epexon K N3y4eHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aath ycioBus A AuddepeHruaniu o0ydeHus, TOCTPOSHHS WHAWBUIYAIbHBIX 00pa30BaTelbHBIX
mporpammM, oOecrieuuTh YIIyOnéHHOe W3ydeHHe TEeOMETPUH KaK COCTaBIomiel y4eOHOro mpeaMera
«Marematuka;



MIOATOTOBUTH OOyYaromMXcs K TPOAODKEHWIO H3YYCHHsT MaTeMaTukd C YydéroM BbIOOpa Oymymieit
npoeccuu, odecrieunBast MPEeeMCTBEHHOCTb MEXK/Ty OOIIUM U TPOEeCCHOHATIBLHBIM 00pa30BaHUEM.

Ha n3ydenune yueOHOro xypca «I'eomerpusi» Ha yriayOnéHHoM ypoBHe orBomutcs 204 gaca: B 10 xiacce —
102 gaca (3 gaca B Henenmto), B 11 kmacce — 102 gaca (3 gaca B HEZeIo).



COJAEPXAHUE OBYYEHUA
10 KJIACC

IIpsiMBbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHSTHS CcTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTh, HpocTpaHcTBo. [loHsiTHE 00
AKCHOMAaTHYECKOM MOCTPOECHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3anmMHoe pacnonoikeHue IpsAMBIX B IPOCTPAHCTBE: MEPECEKAOIINECs], TapaIeNIbHbIe U CKPEIUBAIOIINECS
npsimele. IlpusHaku ckpemBaromuxcss NpsMbIX. [lapamienpHOCTs HPSMBIX M IJIOCKOCTEH B INPOCTpaHCTBE:
napajulenbHble IpsAMBIE B IPOCTPAHCTBE, MapajUIeIbHOCTh TPEX MPSMBIX, NAapAUIEIBHOCTh NPIMOM M IUIOCKOCTH.
[MapamnensHoe W IEHTpaJbHOE TPOEKTUPOBaHWE, W300pakeHne (uryp. OCHOBHBIE CBOWCTBAa NapauIeNEHOTO
npoeKkTupoBanus. M3o00pakenne Guryp B napamiedbHON MPOSKIMU. YTJIbI C COHANPABICHHBIMH CTOPOHAMM, YTOJ
MEXIy TMpsSMBIMH B TpocTpaHCTBe. IlapaniensHOCTh IUIOCKOCTEH: MapaijeinbHble IUIOCKOCTH, CBOWCTBA
napajiedbHbIX IockocTel. [Ipocreiiiue npocTpaHcTBeHHbIE (GUTYphI Ha THIOCKOCTH: TETpadp, Napajulelienune],
MOCTPOCHHE CEUECHUM.

[leprieHAUKYNAPHOCTh MPSAMONH M IJIOCKOCTH: MEPHEHAUKYISPHbIE NpsAMbIE B NPOCTPAHCTBE, MNPSIMbIE
napajuienbHble U MEePNeHAUKYIIpHbIE K MIIOCKOCTH, IPU3HAK NMEPNEHAUKYISIPHOCTH NPSIMOM U IIIOCKOCTH, TeopeMa
0 IpAMOH NepHeHAUKYISIpHONH IIockocTd. OpTOroHanbHOE NpPOEKTHpoBaHHWE. llepneHANKyIsp W HaKJIOHHBIE:
paccTosiHie OT TOYKH O IUIOCKOCTH, PAcCTOSIHHE OT MPSMOM J0 IUIOCKOCTH, TMPOEKIHs (UIYphl Ha IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTD IUIOCKOCTEH: IIPU3HAK IEPHEHIUKYISPHOCTH JBYX IUIOCKOCTed. Teopema o0 Tpéx
[IEpUEHAUKYIISIpax.

VYriel B IPOCTPAaHCTBE: Yrojl MEXAY IPSIMOM M IUIOCKOCTBIO, IBYIPAHHBIM Yroj, JIMHEHHBIM Yroi
IByrpaHHoro yria. TpéxrpaHHbIi M MHoOrorpaHsHele yribl. CBONCTBAa IJIOCKMX YIJIOB MHOTOTPaHHOTO YTJa.
CBoifcTBa INIOCKUX M IBYIPaHHBIX YITIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB Ul TPEXTPAHHOIO
yria.

MHOrorpaHHUKH

Buipl MHOrOrpaHHUKOB, pa3sBEpTKa MHoOrorpanHuka. IIpusma: N-yrompHas mpusma, IpsiMas ¥ HaKJIOHHAs
NpU3MbI, OOKOBas M MOJNHAs MOBEPXHOCTh Mpu3Mbl. [lapanienenunen, mpsAMOYroNbHBIM HapajuleleNUNen U ero
cBoiictBa. Kparyaiiimue myTd Ha HMOBEPXHOCTH MHOrorpaHHuka. Teopema Oitnepa. IlpocTpancTBeHHas Teopema
[Mudaropa. [Tupamuna: N-yronpHas nupaMuia, MpaBuiIbHas U yceu€HHas nupamusl. CoiicTBa pédep 1 OOKOBBIX
rpaHel mIpaBWIBHOW NupaMuzbl. [IpaBHIbHBIE MHOTOTPAaHHUKH: IIPAaBUIIbHAS IPU3Ma M INPaBUIIbHAS IHpaMHIA,
NpaBWIbHAs TPEYroibHAs NMpaMuAa M MpPaBUIbHBIA TeTpa’nap, KyO. IlpencraBineHne o mpaBHIBHBIX
MHOTOTPaHHMKAX: OKTa’Jp, JOACKAdAP U UKOCAdAP.

BbrurciieHre 3eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, AunaroHanu, yribl. [lnomans OOKOBOH MOBEpXHOCTH M
MIOJTHOM MTOBEPXHOCTU MPSMOU MPU3MBI, IUIONIab OCHOBAHHMA, TeopeMa 0 OOKOBOI IMOBEPXHOCTH MPSMOU HPU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH TPABHIBHOW NHPAMUJBL, TEOpeMa O IUIOMAAN YCeUEHHOMN
MIUPaMUIBIL.

CumMerpust B IIPOCTPaHCTBE. JJIEMEHTHl CHMMETPUH IPAaBWIBHBIX MHOIOIpaHHUKOB. CHMMeETpus B
IIPAaBUJIBHOM MHOTOTPaHHHMKE: CHUMMETPHS MapaJlIelelNnIea, CUMMETPUSl IPABHIBHBIX MPHU3M, CHMMETPHS
IIPABUIILHON MUPAMHUIBIL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOD, IUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE,
COHAIIPABJICHHbIE U IPOTHBOIOJIOXKHO HAIIPABIICHHBIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. [IEHCTBUS C BEKTOPAMH:
CJIOKEHNWE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOIBKHX BEKTOPOB, YMHO)XKEHHE BeKTOpa Ha uucio. CaoiicTBa
cioxeHus: BeKTopoB. CBOWCTBa yMHOXKEHHS BEKTOpa Ha uucio. [loHATHE KOMIUIaHapHbIE BekTOphl. Ilpm3Hak
KOMIUIAaHApHOCTU TpEX BeKTOpoB. IIpaBmwio mnapamnenenunena. Teopema O pa3joXKEHUU BEKTOpa MO TPEM
HEKOMIITaHAPHBIM BeKTOpaM. [IpsiMoyronpHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopanHater BekTopa. CBsi3b
MEXIy KOOpJMHATAMH BEKTOpa M KOOpAWHATAMH TOYEK. YTOI MEXAy Bekropamu. CKaasipHOE NpOW3BEACHHE
BEKTOPOB.

11 KJIACC

TeJsia Bpamenus
[MonsTns: nMIMHAPUYECKas IOBEPXHOCTh, KOHHYECKAas MOBEPXHOCTh, cdeprudeckas MOBEPXHOCTb,
obpazyromme moBepxHOcTel. Tenma BpalieHWs: LWIWHID, KOHYC, YCEYEHHBIM KOHYC, cdepa, map. BzammHoe



pacrionoxxenre cdepsl U IIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cepe. M300paxkeHue Ten BpalieHus Ha TIIOCKOCTH.
Pa3Béprka nunuHapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSMOYTONBHOrO Mapajliesenuneaa u
crienctBusg u3 He€. OOBEM NPSAMOM W HAKIOHHOM MPU3MBI, HWIMHIApPA, MUpaMuIsl U KoHyca. OObEM Imapa u
IIaPOBOT'0 CETMEHTA.

KomOnHanmu Ten BpalleHHs W MHOTOTpaHHHKOB. [lpu3ma, BricaHHass B LIWJIMHIP, OIMCAaHHAS OKOJIO
mwuuHApa. [lepeceyenue cdepsl M mapa ¢ IwiockocThlo. Kacanwe mapa u cdepbl miockocteio. Ilonatue
MHOTOI'paHHUKA, OIIMCAHHOT0 OKOJIO cepsl, chepbl, BIMCAHHONW B MHOTOTPaHHHK WIIU TEJIO BPALLEHHSI.

[Tnomans MOBEPXHOCTH HWIIMHIpPA, KOHYca, Iuomanb cdepsl u e€ dacteld. [lomobue B mpocTpaHCTBe.
OtHomeHne 00BEMOB, IUIOMA/EH MOBepXHOCTeH MoA0OHBIX ¢uryp. IIpeoOpa3zoBanue momoOMs, TOMOTETHSL.
Pemenne 3a1a4 Ha IJIOCKOCTHU C UCTIONB30BAaHHEM CTEPEOMETPUIECKUX METOIOB.

[locTpoeHne cedyeHWd MHOTOTPAaHHMKOB W TEJN BpalleHWs: CEYCHWs LWIMHApA (TapauieNbHO U
MIEPIEHANKYJSIPHO OCH), CEYEeHHsI KOHyca (IapaulelbHble OCHOBAHUIO W IMPOXOSIIHME Yepe3 BEPIIHHY), CEYECHHs
miapa, METOAbl IIOCTPOCHUSI CEUYEeHHH: METOJ| CJE0B, METOJ BHYTPEHHEro IPOCKTUPOBAHHS, METO] IepeHoca
CeKyllel MIOCKOCTH.

BekTopsl 1 KOOPIUHATHI B TPOCTPAHCTBE

Bekropel B mpoctpanctBe. Ormiepanmu HajJ, BekTopamu. BekTopHoe yMHOXeHHe BekTopoB. CBolicTBa
BEKTOpPHOro yMHOXeHusi. [IpsMoyrompHasl cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BekTOpa.
Paznoxenue Bekropa 1o 6a3ucy. KoopJuHaTHO-BEKTOPHBINA METO MPU PEIICHUH F€OMETPUYECKHX 3a/1au.

JBu:KeHHsI B MPOCTPAHCTBE

HBwwxkenust npoctpanctBa. OtoOpaxkeHus. J[BrwkeHus u paBeHCTBO ¢uryp. OOnme cBOicTBa JBHKEHHH.
Buzabl OBUKEHMI: NapajuleNbHBIA MEPEHOC, LEHTpajdbHas CUMMETpUS, 3€pKalbHAs CUMMETPHs, IOBOPOT BOKPYT
npsimoit. [IpeobpasoBanus mogoous. [Ipsimast u chepa Diinepa.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA VYYEBHOI'O KYPCA «T'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO OFPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATHI

1) rpasknanckoe BoCINTaHUeE:

C(OPMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIMM OOYYArOIIErocss Kak aKTHBHOTO W OTBETCTBEHHOTO YileHa
pOccHiicKOro o0IIecTBa, MPEACTaBICHHE O MAaTEMaTHYECKHX OCHOBaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYP,
SIBIICHUI, TPOLEAYp TPaKIaHCKOro oOInecTBa (BBIOOPHI, OMPOCHI M JPYToe), YMEHHE B3aUMOJCHCTBOBAThH C
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIHMSIMU M Ha3HAUCHHUEM;

2) naTpHOTHYECKOe BOCIIUTAHHE:

Cc(OPMHUPOBAHHOCTh POCCHICKOW TPa)KIAHCKOW HMIECHTUYHOCTH, YBXKEHHS K TPOIUIOMY M HACTOSIIEMY
POCCHICKON MaTeMaTHKH, IIEHHOCTHOE OTHOLICHHE K AOCTHKEHHSIM POCCHUICKHX MaTeMaTHKOB W POCCHHCKON
MaTEeMaTH4ECKOH LIKOJbI, UCIIONB30BaHNE STHX JIOCTH)KEHUH B APYTUX HayKaxX, TEXHOJOTHSX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona, c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
STHYECKOTO TIOBENEHHMS, CBS3aHHOTO C IPAKTUUYECKHM IPHUMEHEHHWEM JIOCTIDKCHUI HAyKH W JAESTENbHOCTHIO
y4€HOI0, OCO3HAHUE JIMYHOTO BKJIAJ[a B IOCTPOCHHE YCTOHUMBOTO OyayIIero;

4) 3cTeTHYECKOEe BOCTIMTAHUE:

ACTETHYECKOE OTHOLICHHWE K MHpPY, BKJIIOUas 3CTETHKY MAaTEMaTH4eCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB,
3aaad, peLHeHHﬁ, paCC}’)K}IeHPIﬁ, BOCITPUHMMYHNBOCTb K MATEMATHUCCKHUM aCIICKTaM pa3JIMYHbIX BUI0B UCKYCCTBA,

5) pusuyeckoe BocnuTaHue:

c(OpMHUPOBAHHOCTh YMEHHUSI MPUMEHITh MaTeMaTHYECKUE 3HAHU B MHTEpecax 370pOBOr0 W 0OE30MacHOro
o0paza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE NMHTaHME, COATAHCUPOBAHHBIA PEKUM
3aHATHH W OTObIXa, peryispHas (u3uueckas aKTUBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHWE NPH 3aHATHSIX
CHOPTHUBHO-03/I0POBUTENIBHOM JIESITEIbHOCTBIO;

6) Tpy10BOE BocIUTaHuUe:

TOTOBHOCTE K TpPYyAY, OCO3HAHHE ILIEHHOCTH TPYIOMIOOWs, HMHTepec K pa3Iu4dHblM  cdepam
NpoecCHOHAIBHOW JIeATENIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM M €€ NPHIOKEHUSIMH, yMEHHE COBEpIIaTh
OCO3HaHHBIH BbIOOp Oyaymiedl mpodeccuun W peasn3oBbIBATh COOCTBEHHBIE JKH3HEHHBIC IUIAHBI, FOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYEeCKOMY O0Opa30BaHHIO U CaMOOOPa30BaHUIO HA NMPOTSDKEHUM BCEH JKM3HH, TOTOBHOCTH K
aKTMBHOMY Y4acTHIO B PEILICHUH MPAaKTUYECKUX 3aJjad MaTeEMAaTHUECKO} HalpaBJICHHOCTH;

7) 3Ko0rn4ecKoe BOCIIUTAHUE:

cOpMUPOBAHHOCTE  JKOJOTMYECKOW KYIbTYpHl, IOHHMAaHUE BIWSHHA COLUAJIBHO-?KOHOMHYECKUX
MPOLIECCOB Ha COCTOSHUE MPUPOAHON M COIMANIBHON Cpelbl, OCO3HAHHE ITI00AIIBHOIO XapaKTepa SKOJIOrMYECcKHX
npo0jeM, OpHeHTalus Ha NPUMEHEHWE MaTeMaTHYECKHX 3HAHMI Ui pelleHHs 3ajad B oOJIaCTH OKpYyXKaromeit
cpepl, INTaHUPOBAHUE MOCTYNKOB M OLEHKH UX BO3MOXHBIX ITOCIIEACTBHH sl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(pOpMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHA HAyKH H
00IIECTBEHHOHN MPaKTHKH, IOHUMAaHNE MaTeMaTHIECKON HayKu Kak c()ephbl YEIOBEUECKOH ESITEIbHOCTH, ITAIOB €€
pasBUTUSL W 3HAYUMOCTH JUIS DPa3BUTHA ILMBWIM3ALMM, OBJAICHHE SI3bIKOM MAaTEMaTHKH M MaTeMaTHYECKOH
KyJIbTYpOH KaK CpENCTBOM IIO3HAHHMS MHpPA, TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYIO M HCCIIEI0BATEIBCKYIO
JeATENbHOCTh MHANBUYAIGHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE yueOHbIe AeiiCTBUS

Ba3oBble Jiornueckue AeCTBUA:

BBISIBIIATH M XapaKTePH30BaTh CYIIECCTBEHHBIE MPH3HAKN MaTEeMaTHIECKUX O0BEKTOB, MOHSATHHA, OTHOIICHUH
MEXIy NOHATHSIMH, (OPMYIHUPOBATh ONPEHEICHUS TIOHATHH, YCTAaHABIMBATH CYIIECTBEHHBIH TNPU3HAK
KIaccu(hUKAIIH, OCHOBAHUS /71l 00OOIICHUS M CPaBHEHUS, KPUTEPHUU TPOBOMIMOTO aHAJIH3A;

BOCIIPHHHUMATh, (OPMYIUPOBATh ¥ TIPEOOPA3OBBIBATH CYXKICHHS: YTBEPAWUTCIFHBIC W OTPHUIATEIBHBIC,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BEISBJIATh MAaTEMAaTUYEeCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3W W TPOTHBOpeuYMs B (akrax, MaHHBIX,
HAOIOACHUSIX U YTBEPIKICHISIX, TIpeIIaraTh KPUTEPHUH IS BBIIBIICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA;



JIeNIaTh BBIBOJBI C HCIIONF30BAHUEM 3aKOHOB JIOTWIKH, NCAYKTHUBHBIX W WHIYKTHBHBIX YMO3AKITIOUCHHIA,
YMO3aKITFOYCHUH 110 aHAJIOT U,

MIPOBOJTUTH CAMOCTOSITEIBHO JIOKA3aTEIIECTBA MATEMATHYCCKUX YTBEPXKICHHUN (MPSIMBIC M OT MPOTHBHOIO),
BBICTPaWBaTh apryMEHTAIIMIO, TIPUBOINTEH MPUMEPHI M KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIC CYKICHHS U
BBIBOJIBI;

BBEIOMPATh CHOCOO perIeHus y4eOHOW 3amavyu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHUS, BHIOMPATH
HauOoJIee MOIXO/ISIIHIIA ¢ YIETOM CaMOCTOSATEIILHO BEIICIICHHBIX KPUTCPHUCB).

Ba3oBrble ucciieoBaTebcKue qeiicTBHA:

HCTIONB30BaTh BOMPOCHI KAaK HCCIENIOBATCIbCKHI HMHCTPYMCHT IO3HAHUA, (HOPMYIHPOBATH BOIPOCHI,
(duKcHpyOIMe MPOTHBOPEYHE, NPoOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apTyMEHTHUPOBAThH CBOIO TO3UIIHIO, MHCHHE;

MPOBOJIUTh  CAMOCTOSITCIIPHO  CIUIAHUPOBAHHBIA  3KCIICPHMEHT, HCCICOBAHUE IO  YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTU4eCKOro OOBEKTa, SIBJICHHS, MPOIECCa, BBIIBICHHIO 3aBHCHMOCTEH MEXKIY OOBEKTaMH,
SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSTEIFHO (hOPMYIIMPOBATH OOOOMICHHS W BBIBOJABI MO Pe3ylbTaTaM IMPOBEIASHHOIO HAOJIOACHHUS,
WCCIICIOBAHMS, OICHUBATH JJOCTOBEPHOCTH TIOJIYUCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHNUI;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKXKE BBIABUTaTh MPEANOIOKCHUS O €ro Pa3BUTHU B
HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATH lle(bI/IIlI/ITLI I/IH(bOpMaL[I/II/I, JaHHBbIX, HeO6XO}]I/IMbIX JJI OTBETA HA BOIIPOC M AJIA pECIICHUSA 3a1a4u;

BLI6I/IpaTB HH(bOpMaIlI/I}O M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH, CUCTEMATHU3HUPOBATHL U
UHTEPIPETUPOBATH HH(POPMAIHIO PA3THMYHBIX BUIOB U (DOPM IPENICTABICHHS;

CTPYKTYPUPOBATh HH(POPMAIHIO, TIPEJICTABIATH €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH IpaduiecK;

OLIEHNBATh HaJI&KHOCTh MH(POPMALIH TI0 CAMOCTOSTENEHO CPOPMYITNPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHBIE YUeOHbIE AeiiCTBHS

Oo0enue:

BOCIIPUHUAMATh U (OPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMH M ILI€ISIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOUKY 3PEHHS B YCTHBIX M IHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOAY
peLIeHus 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTaT;

B X0Jie 00CY)XJCHHS 3a/laBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TeMbl, MPoOJIEeMbl, peliaeMoi 3a/1auu,
BBICKa3bIBaTh HJICU, HALICJICHHbIE Ha IMOUCK PEIICHHs, COIOCTaBJISATh CBOM CYXKICHUS C CYKACHHSIMH APYTUX
YYaCTHHKOB JMAllora, OOHApYKHBATh pa3jM4yMe M CXOJCTBO IMO3MIMH, B KOPpPEKTHOU (opme (HOopMyTHUpOBaTh
pa3HorIacusi, CBOM BO3PaXKEHHST;

MIPE/ICTABISATh PE3YNITAThl PEIICHUs 3aJadM, JKCIIEPUMEHTa, WCCICHAOBAHUS, MPOEKTa, CaMOCTOSITEIbHO
BBIOMpaTh ()OPMAT BHICTYILICHHUS ¢ YIETOM 3a/1a4 IIPE3CHTALUH U OCOOCHHOCTEN ayIUTOPUH.

PerynsaTnBHbIC YHUBepcaJIbHbIE y4eOHbIE 1eHCTB U

Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEIIEHUS 3a/1a9H, BBIOUPATh CIIOCOO PENICHUs C yIETOM MMEIOIIMXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATH BApUAHTHI PEMICHHH C YYETOM HOBOU
WHPOPMALIHH.

CaMOKOHTPOJ1b, SMOLIOHAJILHBII HHTELIEKT:

BJIaJIeTh HaBBIKAMH [TO3HABATEIBHOH PE(IICKCHI KaK OCO3HAHMS COBEPIIaeMbIX JSHCTBUI W MBICIHTEIbHBIX
MIPOLIECCOB, UX PE3YIBTATOB, BIAJIETh CIOCOOAMH CaAMONPOBEPKH, CAMOKOHTPOJISI IIPOIIEcca U PE3YNIbTaTa PEeLIeHHs
MaTeMaTHISCKOM 3aJa9H;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTI'YT BO3HHMKHYTh IIPH PEIICHHWH 3aJadd, BHOCHTH KOPPEKTHBBEI B
JIeATEITHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAWAEHHBIX OMMOOK, BBIABICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHE pE3yNbTara LEIH W YCIOBUSAM, OOBSCHATh NPHUYMHBI JOCTHXKCHUS WIH
HEJIOCTIKEHUS PE3yJIbTaTOB AEATENbHOCTH, HAXOJUTh OIINOKY, AaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1esITeJIbHOCTD:

MIOHMUMATh M MCIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW W MHANBUyaIbHON PaOOTHI IPH PEeIICHNH yIeOHBIX
3a1a4, TNPUHUMATh IEITb COBMECTHOH [ESITENbHOCTH, IUIAHHMPOBAaTh OpPraHM3allIi0 COBMECTHOH paboThl,
pacripenenaTb BHABI padoT, JOroBapHBAThHCSA, OOCYXIATh IPOLECC M pe3ynbTaT paboThl, 0000MIaTh MHEHUS
HECKOJIBKUX JIFOJIEH;



y4acTBOBATh B I'PYIIOBBIX (hopMax padoThl (00CykIeHnsl, 0OMEH MHEHHH, «MO3TOBbIE IITYPMBD) U WHEIE),
BBINOJHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS C APYIMMH WIEHAMH KOMAaHJIbI, OLCHHBATH
Ka4ecTBO CBOET'O BKJIa/Ia B OOIINII MPOAYKT 110 KPUTEPHUSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBUSL.

HNPEJIMETHBIE PE3YJIbTATHBI

K koniry 10 kmacca o0OyJaroniuiics HayIuTCs:

CBOOOJIHO OTIEPUPOBATH OCHOBHBIMH IIOHSTHSAMH CTEPEOMETPUH IPH PELICHHH 3a/1ad W MpPOBEACHUU
MaTEeMaTUYECKUX PacCyKJIeHU;

MIPUMEHSATH AKCHOMBI CTEPEOMETPHUH U CIIEACTBHS U3 HUX MPU PEIICHUH T€OMETPHUYECKHX 33]1ad;
KJIacc(UIIMPOBaTh B3aMMHOE PACIIONOXKEHUE NPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B IPOCTPAHCTBE,
IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OIEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMH C yrilaMH B ITIPOCTPAHCTBE: MEXAY IPSIMBIMH B
MPOCTPAHCTBE, MY NPSMOI U TJIOCKOCTHIO;

CBOOOJTHO ONIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHHKaAMU;

CBOOOJIHO PAacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHMKOB (IIpHU3Ma, NMUpPaMHIa, NPSMOYTOJIBHBIN
napajuieNenunes, Kyo);

KJ1acCU(UIIMPOBATh MHOTOIPAaHHUKH, BBIOMPAsi OCHOBAHUS JUIsl KITacCU(UKALINIL

CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB TIOCKOCThIO;
BBITIOJIHATH TapajliesibHOe, IEHTPAJbHOE W OPTOrOHAJIbHOE MPOCKTUPOBaHHE (UTYp Ha IUIOCKOCTD,
BBITIOJIHATH N300paXkeHHs1 (PUTYp Ha TIOCKOCTH;

CTPOUTH CEUSHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBIIOIHATH (BHIHOCHBIE) IUIOCKUE YEPTEXHU
U3 PUCYHKOB IPOCTBIX 00BEMHBIX (DUI'Yp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIISATh TUIOLIAJH TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma, MUpaMKia), TEOMETPUYECKUX Tell C
npuMeHeHueM (hopMyi;

CBOOOZHO ONEPHPOBATH HOHATUAMU: CHMMETPHUS B IIPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh CUMMETPHH,
LIEHTp, OCh 1 INIOCKOCTh CAMMETPUH (QHUIYPHI;

CBOOOZHO OIEPUPOBATH OHATHAMM, COOTBETCTBYIOIIUMHU BEKTOPaM U KOOPIMHATAM B IIPOCTPAHCTBE;
BBINIOJIHATH ACHCTBUSA HaJl BEKTOPAMH;

pemiaTh 3aJayM Ha JOKa3aTEIbCTBO MAaTEMAaTHYECKHX OTHOIICHHH M HAaXOXKACHHUE TI'eOMETPHYECKHX
BEIIMYMH, TNPUMEHSS W3BECTHBIE METOIbl IPH DPEIICHWH MaTeMaTHYeCKHX 3aJad IOBBILIEHHOI'O H
BBICOKOT'O YPOBHSI CJIO’KHOCTH;

NPUMEHATHh NPOCTEHININe MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI IPH
PELICHNH CTepPEeOMETPHUYECKUX 3a1ay;

W3BJIEKAaTh, INPeoOPa3oBbIBATH W  HHTEPIPETHPOBATH  HMHPOPMAIMIO O  IMPOCTPAHCTBEHHBIX
reoMeTpUYEeCKUX (UTrypax, IpeICcTaBICHHYIO Ha YepTeXaxX M PUCYHKAX;

NPUMEHATH IIOJy4eHHBIE 3HAHUA HA IIPAKTHKE: CPaBHUBATh M AHAIM3HPOBATH PEalibHBIC CHUTYALHH,
NPUMEHATh M3YYEeHHBIE MOHATHSA B IPOLECCEe MOWCKA PEIICHWS MaTeMaTHYecKH c(OpMYIHpOBaHHON
npo0OJIeMbl, MOJEIHPOBATh pPeajbHBIE CHTYallMH Ha SI3bIKE T'€OMETPHH, WCCIIENOBATh IIOCTPOCHHBIC
MOZENIM C HCIIOJBb30BAaHMEM TI'€OMETPHUYECKHX IIOHATHH M TeopeM, ammapara aireOpbl, peliaTh
NPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOXKCHHEM I'€OMETPUYECKUX BEITUYNH;

HUMETh IPEICTaBIICHNS] 00 OCHOBHBIX 3Tanax Pa3BUTHS T€OMETPHU KaK COCTABHOW 4acTH (yHIaMEeHTa
Ppa3BUTHSI TEXHOIOTH.

K xonmy 11 knacca oOyJaronuiicss HAyIUTCS:

CBOOOIHO OIIEPUPOBATH MOHATHAMHE, CBA3aHHBIMH C IMJIMHIPHYECKON, KOHHYECKOH M chepHuecKoi
TTOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTYUSHIIS,

OIIEPHUPOBATh OHATHSAMH, CBS3aHHBIMH C TEIAMH BPAILCHHS: HWIHHAPOM, KOHYCOM, chepoli B Imapom;
pacmo3HaBaTh TeNa BpaimeHus (MWIHHAP, KOHYC, cepa u map) U OOBICHATH CITOCOOBI MONyUSHHS Tel
BpALICHUS;

KIIacCH(UIIMPOBATH B3ANMHOE PACTIONIOKEHUE C(EPhI U TUIOCKOCTH;

BBIYUCIIATh BEIMYMHBI 3JEMEHTOB MHOTOIPAaHHMKOB U TNl BpamieHHs, OOBEMBI W IUIOMAIN
TIOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BPAIICHNUS], TEOMETPHUECKUX Tell ¢ IPUMEHEHHEM (HhopMyT;



CBOOOITHO OIIEPUPOBATH MOHATHUAMH, CBI3aHHBIMHU C KOMOWHAIMSME TeJl BPAIICHUS U MHOTOTPAHHUKOB:
MHOTOTPaHHHWK, BIIUCAHHBIA B C)epy U OMUCAHHBIA OKOIO cdepsl, cdepa, BIHCAaHHAS B MHOTOTPAHHUK
WJIU TEJIO BPALICHUS;

BBIYHCIIATH COOTHOIICHUS MEX/TY TUTOIIAITMU IIOBEPXHOCTEH M 00BEMaMu TIOTOOHBIX TET,

n300pakaTh U3ydaeMble (PUTYPHI, BBITOTHATH (BBIHOCHBIC) TUTOCKHAE YEPTEKH M3 PHCYHKOB MPOCTBIX
00BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS,

W3BIICKATh, HMHTCPIPETHPOBATH M NPEOOPa3OBhIBATE  WHPOPMANUIO O  IPOCTPAHCTBCHHBIX
TEOMETPUUECKUX (hUTYpaX, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOITHO OIIEPUPOBATH MMOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIONTHATH OIEPAIUY HaJ BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

penarbh TeOMETPUUECKUE 3a/1a4d HA BHIYHMCIICHUE YIVIOB MEXIY MPSMBIMU U TIOCKOCTSIMU, BBIYHCIICHHE
pacCTOSHUN OT TOYKU JIO0 TUIOCKOCTH, B II€JIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Aa MpHU
peuieHuy;

CBOOOJHO OMEPHPOBATH TMOHATHUAMH, CBS3aHHBIMH C JBIDKCHHEM B TMPOCTPAHCTBE, 3HATH CBOWCTBA
JIBUYKEHHI;

BBIMOJTHATh HM300pa)kKCHUs MHOTOTPAHHUKOB M TEJT BpalllCHWS TPH MapajuleIbHOM TEPEHOCE,
LCHTPATBHON CUMMETPHUH, 3epKaIbHOW CHUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, Mpeodpa3oBaHUs
moxo0us;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB W TEN BpalleHHWS: CEYEeHUs IWInHApa (MapayijieibHO U
NEPIEeHAUKYIISIPHO OCH), CEYeHHs KOoHYca (TapasuielibHble OCHOBAHUIO U MPOXO/SIINE Yepe3 BepIInHY),
CEUeHUs 1Iapa;

UCTIONIB30BaTh METOABI TOCTPOEHHS CEUEHHH: METOJ CIIEZIOB, METOJ] BHYTPEHHErO MpPOEKTHUPOBAHMUS,
METO/1 IepeHoca CeKyIel MI0CKOCTH;

JIOKa3bIBaTh T€OMETPHUYECKUE YTBEPIKICHNUS;

NPUMEHITh TeOMETpUYecKUe (aKThl ISl PELICHHUS CTEPEOMETPUYECKHX 3a/ad, MpeAroararomx
HECKOJIbKO I1IaroB PEIICHHsI, €CIIU YCIOBUS IPUMEHEHHS 3aaHbl B IBHOW U HESIBHOW (opMe;

pemaTh 3aJadd Ha JOKa3aTeJbCTBO MAaTEMAaTWYECKUX OTHOIICHHH W HAaXOXKJCHHE TeOMETPHUUYECKUX
BEJIMYUH;

NPUMEHSTh MIPOTrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IPH PELICHUU
CTEPEOMETPUUCCKUX 3a]1aY;

MPUMEHATh TONy4YeHHbIE 3HAHUS Ha MpPAaKTHUKE: CPaBHHUBATh, AHAJM3HPOBATH U OLIEHHBATH pEasbHBIC
CUTyallud, TPUMEHATh HU3YYCHHBIE IIOHATHUS, TEOPEMBI, CBOICTBa B TMIpoIlecce IIOMCKAa PpEIICHHUSI
MaTeMaTH4ecku C(OPMYIHPOBAaHHOW TMPOOIEMBbI, MOJEIUPOBATh pEAIbHBIE CHTYyallud Ha SI3bIKE
TEOMETPHUH, HCCIEIOBaTh IMOCTPOCHHBIE MOJETH C HCIONb30BAaHHEM TE€OMETPHUECKUX TMOHATHH HU
TEeopeM, amnmapara aireOpbl, pelath NPaKTHYeCKUe 3aJadd, CBSI3aHHbIE C HAXOXKICHUEM
TeOMETPUUECKUX BEIUIHH;

MMETh TpPEeICTaBICHUS 00 OCHOBHBIX JTalax pa3BHTHS T€OMETPHH KaK COCTaBHOM 9acTH (yHIaMeHTa
Ppa3BUTHSI TEXHOIOTH.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosangecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KouTtpoabnbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl

BBenenue B crepeomeTpuio 23 1

B3anmHoe pacrnionoxeHue npsMbIX B 6 1

MIPOCTPAHCTBE

[MapamienbHOCTh NPSMBIX U IIOCKOCTEH B 8

NPOCTPAHCTBE

[lepnieH TUKYAAPHOCTH NPSAMBIX U IJIOCKOCTEH 25

B IIPOCTPAHCTBE

VYTIIIBl U paccTOSHUSA 16 1

MHororpaHHuKA 7 1

Bexkropsl B IipocTpaHcTBe 12

[oBToOpenue, 0000IIEHHE 1 CHCTEMATH3ALIUS 5 ?

3HaAHUM
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0




11 KJIACC

KonuyecTBo 4acoB
HaumeHoBaHMe pa3/iejioB U TEM DjiekTpoHnbie (HU(pPpPOBHIE)
Ne ni/m KonTpoabhsbie IIpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
1 AHanuTtHyeckasi TeoMeTpHs 15 1
) IToBTOpEHwUe, 0606merie u 15 1
CHCTeMaTH3alusl 3HaHUH
O0BEM MHOTOTpaHHHUKA 17 1
Tena BpateHus 24 1
5 [Tnomaau MOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tel
6 JBxenus 5 1
7 [ToBTOpEHwMeE, o6o61ueH1/1e u 17 )
cucreMaruisanuda 3HaHuHu
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 9acoB

Bcero

KouTtpoabnbie
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHHs

DJIeKTPOHHBbIE
nuppoBbIe
o0pa3oBaTtejibHbIE

pecypcbl

OCHOBHBIE TIpaBWIIa U300PAKEHUS HA
PHCYHKE IJIOCKOCTH, MAPaUIEbHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

ITonsiTust crepeoMeTpun: TOUKa, MpsiMas,
TJIOCKOCTb, MPOCTpaHcTBO. OCHOBHBIE
npaBuiia N300pakeHHs1 Ha PUCYHKE
TUIOCKOCTH, NapaJlJICJIbHBIX ITPAMBIX
(OTpe3KoB), ceperHbI OTpe3Ka

TToHATHS: epeceKaroIIHecs MIOCKOCTH,
nepeceKaroNecs NpsiMasi U IIOCKOCTh;
HIOJTYTIPOCTPAHCTBO

INonsaTHA: mepecekaromuecs MIOCKOCTH,
nepeceKaronecs NpsiMasi U IIOCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKEHUE MPOCTEHIIINX
MPOCTPAaHCTBEHHBIX (uryp,
HECYIIECTBYIOIIX 00BEKTOB

MHororpaHHUKH, U300paXKEHUE MTPOCTEHIITNX
MPOCTPAaHCTBEHHBIX (uUryp,
HECYIIECTBYIOMNX 0OBEKTOB

AXCHOMBI CTEPEOMETPHUH U TIEPBbIE
CIICJICTBHS M3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBEIE
CIICJICTBHS M3 HUX

AXCHOMBI CTEPEOMETPHUH U TIEPBbIC
cienctusa 3 Hux. CriocoObI 3aaHus
MPSIMBIX U TIOCKOCTEH B ITPOCTPAHCTBE.




O06o3HaueHus pAMBIX U IUIOCKOCTEH

10

N3obpakeHne ceueHni TMpaMuabl, Kyoa u
TIPU3MBI, KOTOpBIE ITPOXOJIAT Yepe3 ux peopa.
N3obpakeHne nepeceueHunst moayIeHHbIX
miockocTeil. PackpammBanue NOCTpOEeHHBIX
CEYCHUI pa3HBIMU IIBETAMHU

11

N3obpakeHne cedeHni TMpaMuabl, Kyoa u
TIPU3MBI, KOTOpBIE ITPOXOJIAT Yepe3 ux peopa.
N3obpakeHue nepeceueHust moayIeHHbIX
miockocTel. PackpammBanue NOCTpOEHHBIX
CEYCHUI pa3HBIMU IIBETAMHU

12

N300paxxkeHue cedeHui MIpaMusbl, Kyoa 1
NPU3MBI, KOTOPbIE MPOXOJISIT Yepe3 ux peopa.
H300pakeHune nepecedeHus! MonydeHHbIX
IUIOCKOCTeN. PackpammBaHue OCTPOEHHBIX
CCUYCHHUN Pa3HbIMU LIBETAMU

13

N3o0pakeHue cedeHuit nupaMubl, Kyoa u
MPU3MBI, KOTOpbIE IPOXOAT Yepe3 Ux peopa.
N306paxceHue nepeceyeHust HOMyIeHHbIX
IJI0CKOCTEN. PackpalimBanue nOCTpOEHHbIX
CEUYCHUI pa3HbIMU IIBETAMU

14

Merton cienoB A1 IOCTPOEHUSI CEUEHUI

15

Merton cienoB i1 HOCTPOEHUS CEUEHUI.
CBoiicTBa niepecedeHnil MPSMBIX U
TUIOCKOCTEH

16

Merton cienoB sl HOCTPOEHUSI CEUYEHU.
CBoiicTBa niepecedeHnil MPSMBIX H
TUIOCKOCTEH

17

[ocTpoenne ceueHnii B mupamuae, Kyoe mo
TpéM ToukaM Ha péOpax. Co3manue
BBIHOCHBIX YE€PTEKEH U 3aIMCh [IaroB
TTOCTPOCHUSA

18

[ocTpoenne ceueHnii B mupamMuze, Kyoe mo
TpéM ToukaM Ha péOpax. Co3manue




BBIHOCHBIX YEpTEXKEW U 3aMuch IaroB
MIOCTPOCHHUS

19

[TocTpoeHne ceueHmit B mupaMuse, Kyoe mo
TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIKCh IIaroB
TIOCTPOCHHUS

20

[TocTpoeHne ceueHmit B mupaMuse, Kyoe mo
TpéM ToukaM Ha p€opax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIKCh IaroB
MOCTPOCHHS

21

IMoBTopenue mnanuMerpun: Teopema o
NPONOPLMOHANIBHBIX OTpe3kax. [lomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B C€UEHMSAX Ha BRIHOCHBIX
yeprexax. Vctopust pa3BUTHS IIIaHUMETPUN
U CTEPEOMETPHH

23

Konrponbhas pabora "AKcHOMBI
crepeomerpun. Ceuenus"

24

B3anmHoe pacrnionoxeHue npsMbIX B
npoctpaHcTBe. CKpeLUBalOIUECs NPSIMBIE.
[Ipu3Haky CKpeIuBarOMXCs IPSIMbIX.
[TapannenbHble IpsMbIE B IPOCTPAHCTBE

25

Teopema 0 CcyLIECTBOBAaHUU U
€AMHCTBEHHOCTH MPSAMON NapajienbHOI
JTAHHOM IPAMOM, IPOXOAALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIIEeH HAa JAHHOU
npsmoid. Jlemma o nepecedueHun
MapayIeTbHBIX MPSMBIX INIOCKOCTHIO

26

[TapannensHOCTh TpeX HmpsMbIX. Teopema o
TpEX MapaieNbHbIX NpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS TPSIMBIX

27

[MapamnensHoe mpoekTupoBanne. OCHOBHBIE
CBOICTBA MapauIeTHHOTO TPOSKTHPOBAHHSI.




N3obpakenne pa3HbIX GUTYp B
TapayIeIbHON POSKINHI

28

enTpanbHas npoekuus. YTol ¢
COHANPABJICHHBIMU CTOPOHAMHU. Y TOJI MEXKITY
MPSIMBIMHU

29

3aja4yn Ha TOKAa3aTeabCTBO U UCCIICIOBAHNUE,
CBSI3aHHBIE C PACIIOIOKEHHUEM TIPSMBIX B
MPOCTPAHCTBE

30

[MousiTrs: MapamIenbHOCTh MPSIMOU
TUIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
HapauleNIbHOCTH MPSMON U INIOCKOCTH.
CaoiicTBa napasuiebHOCTH MPSIMOM 1
IJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/IC 3a1a4U Ha BBIYHUCIICHUEC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
NapajuIeIbHOCTHIO TIPSIMBIX U IIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTpoeHue ceueHus, TPOXOIAILETO YePE3
JAHHYIO NIPSIMYIO Ha YEPTEXE U
NapajuleNbHOro Apyrou npsimon. Pacuér
OTHOULICHUH

33

[NapamienbHas POEKIHSL, IPUMEHEHUE IS
MIOCTPOEHHUS CEUCHUI Kyba 1
napajuienenunena. CBoicTBa
napaiesIeuneia 1 IPU3Mbl

34

[TapannensHble mnockocty. IlpuzHaku
MapayIeTbHOCTH ABYX IIOCKOCTEH

35

Teopema o napajiieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOSIIEH
Yyepe3 TOUKY, He IPUHAUICKAITYI0 JAaHHOM
IUIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaoiicTBa mapauIeNbHBIX INIOCKOCTEH: O
MapaIeTbHOCTH MPSIMBIX TIEPECEUCHNUS TIPH
TIepECEeUEHNH IBYX MapajIeIbHBIX




IIOCKOCTEH TpeThei

37

CBolicTBa apayuIeNbHBIX IIOCKOCTEH: 00
OTpe3Kax NapajiebHbIX MPSIMBIX,
3aKTIOYEHHBIX MEXKIY apajuleIbHbBIMU
IUIOCKOCTSIMHU; O TIEPECEUEHUH MPSIMOM C
JBYMs NapajuIeNbHBIMU IJIOCKOCTIMU

38

IMToeTopenue: Teopema Ilndaropa Ha
IUIOCKOCTH

39

HOBTOpeHI/IeZ TPUTOHOMETP U
IPpAMOYTOJIBHOI'O TPEYT'OJIbHUKA

40

CaoiicTBa Ky0a U MPSIMOYTOJIBHOT'O
HapaJulenenumnena

41

Bbrunciienne JUIMH 0Tpe3KoB B KyOe 1
HPSIMOYTOJIBHOM MapajlIeNenuIeae

42

[lepnieH TUKYAAPHOCTD NPSAMON U IJIOCKOCTH.
IIpu3HaK nepneHuKyJIIpHOCTU IPSIMOU U
IUIOCKOCTH

43

IlepneHAMKYISIPHOCTH NPSIMOM U IIJIOCKOCTH.
IIpu3HaK nepneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

44

Teopema 0 CcyLIECTBOBAaHUU U
€MHCTBEHHOCTH IIPSAMOM, IPOXOASIIEH Yepes3
TOYKY IPOCTPAHCTBA U NMEPIEHIUKYIIPHON K
IUIOCKOCTH

45

IInockocTy U NEpHIEHANKYISPHBIE UM
MIpSMBIE B MHOTOTPaHHUKAX

46

IInockocTy U NEpHEHAUKYISIPHBIE UM
MIpSMBIE B MHOTOTPaHHUKAX

47

Ilepnennukynsp u HakioHHas. [loctpoenue
TIEPICHANKYIISIpPa U3 TOYKH HA MPAMYIO

48

Ilepnennukynsip u HakioHHas. [loctpoenue
TIEPIEHANKYIISIpa U3 TOYKH Ha MPAMYIO

49

Teopema o Tpéx meprieHIUKYIApax (IpsaMas u




oOpatHas)

Teopema o TpE€x mepreHANKYIsApax (npsmas 1

50
oOpatHas)

51 YT0n MeXIy CKpenIMBaOMINMHUCS TIPSIMBIMA

59 [Nouck neprneHAuKyIAPHBIX TPSIMBIX C
TIOMOIIIBIO TIEPIIEHUKYIISIPHBIX IIOCKOCTEH

53 OpTOroHanbHOE MPOEKTUPOBAHUE
[ocTpoenue ceuenuii kyda, IpU3MBI,

54 MIPaBUIILHOM MUPaMHUAIBI C TIOMOLIBIO
OPTOrOHAJILHOM MPOEKINH
[TocTpoenue ceueHnii Kyda, IIPU3MBI,

55 MIPABUWIBHON MUPaMUIBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIIUU
CuMMeTpusi B IPOCTPAHCTBE OTHOCHTEIHHO

56 iockocTH. [1ockocTH CHMMETpHiA B
MHOTOTPaHHUKAX

57 IIpu3HaK nepneHuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH KaK CIEACTBHE CUMMETPUH

58 IIpaBunbHbIE MHOrOrpaHHUKU. Pacuér
PacCTOSHUI OT TOYKH A0 ITIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSHUI OT TOYKH IO IIIOCKOCTH
Cnoco0bl OMmyCTUTH HEePIEHANKYIIAPBL:

60 CHUMMETPHSI, CJIBUT" TOUKH MO TAPaJUICIbHOM
IpsAMON

61 CaBur 1o HemapayuIeIbHON MPSIMOA,
HU3MEHEHUE PACCTOSIHUM
Kontponsnas padora "B3anmuoe

62 pacronoKeHne MPSIMBIX U IUIOCKOCTEH B
mpocTpaHcTBe"
[ToBTOpEeHUE: Yyroa Mexay NPSIMBIMH Ha

63 IUIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBHOM

TpEyroJbHUKE, TEOPEMa KOCHHYCOB




64

[oBTOpenue: yrom mMexmy
CKpEIIUBAIOIIUMHUCS TIPSIMBIMH B
TIPOCTPAHCTBE

65

reOMe’I‘pI/I‘IeCKI/Ie MCTObI BBIYUCIICHUA YIJIa
MCKAY MPAMBIMHA B MHOI'OT'paHHHUKAX

66

JIByrpanssbIii yroa. CBOWCTBO JTMHEHHBIX
YTJIOB JBYTPaHHOI'O yIJia

67

[lepnenaukynsapHslie miockoctu. CBoHCTBa
B3aMMHO NEPIIEHANKYIISIPHBIX IIOCKOCTEH

68

[Ipu3HaK nepneHAnKyISpHOCTH IIOCKOCTEH;
TeopeMa o MPSIMOM IepeceueHust IBYX
IUTOCKOCTEN NMepIeHIUKYASPHBIX TPEThel
IUIOCKOCTH

69

[pstMOyroNbHBIA Napauienenuesn; Kyo;
U3MEPEHHs], CBOMCTBA MPSAMOYTOIBHOTO
HapaJulenenumnena

70

Teopema 0 AuaroHany MpAMOYTOIEHOTO
napajuiesieniiea u CleCTBIE U3 Hed

71

CrepeomeTpuyecKie ¥ NPUKIIaJHbIC 3aJa4H,
CBSI3aHHBIE CO B3aHMMHBIM PaCIIOIOKEHUEM
NPSAMBIX U IIOCKOCTH

72

[ToBTOpEHUE: CKpEIUBAIOLIUECS MIPIMBIE,
napajiebHble IIIOCKOCTH B CTAHAAPTHBIX
MHOTOIpaHHHKaX

73

[Tapa napamienbHbIX IIIOCKOCTEN Ha
CKPEIUBAIOLINXCS IPSAMBIX, PACCTOSIHUE
MEXIy CKpEIIMBAIOIINMUCS MPSIMBIMU B
TIPOCTBIX CUTYAIUSIX

74

PaccTostHIe OT TOYKH [0 TIOCKOCTH,
paccTosHHE OT IPSIMOH JI0 TIIOCKOCTH

75

Boruncnenue paccTossHUN MEXAY
CKPEIIMBAIOIINMHUCS TPSIMBIMH C TTIOMOIIIBIO
TIePIEHANKYISIPHOH TNTOCKOCTH




TpéxrpaHHblii yroi, HepaBeHCTBA IS
TpexrpaHHbIX yriioB. Teopema [Tudaropa,

76 TEOpeMBbI KOCHHYCOB U CHHYCOB JUISI .
TPEXTPAHHOTO yria

77 OreMeHTHl chepuIecKoil reOMeTpUH: 1
reoJIe3NYecKre JIMHUHU Ha 3eMIie

78 KontpomnpHas padora "YTis! u paccTosHuS" 1

79 Cuctematu3aiys 3HaHu# "MHOrorpaHHUK U 1
€ro AJIeMeHTHI"

80 ITupamuaa. Bunsl nupamua. [paBunsHas 1
pamMuIa

81 ITpusma. IIpssMas u HaKIOHHAs IPU3MBL. 1
IIpaBunbHas npusma

82 [Tpsmoii mapasuienenunesn, mpsiMOyTr OJIbHBIN 1
napaJuienenuen, Kyo

83 Boinyxiible MHOrOrpanHuku. Teopema 1
Oiinepa
Boinykibie MHOrOrpanHuku. Teopema

84 Otinepa. [IpaBuiIbHbBIE U TONYIIPABIILHBIE 1
MHOTOTpaHHUKHU

85 KonrponbHas padora "MuororpanHuku” 1

86 ITonsiTHE BEKTOpa Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HoCTh BEKTOpPOB 1

89 [paBuio napamienenumnena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

91 Pasnoxxenne BekTopa mo 6a3mucy Tpéx 1
BEKTOPOB, HE JIEKAIIUX B OJHON TIIOCKOCTH

92 CkansipHOe TPOU3BE/ICHNE 1

93 Beruncienue yrina Mexay BEKTOPaMH B 1

MPOCTPAHCTBE




94 [Ipocreiimue 3amaun ¢ BEeKTOpamu 1
95 [Ipocreiimue 3amaun ¢ BEKTOpamu 1
96 [Ipocreiimue 3amaun ¢ BEKTOpamu 1
97 [Ipocreiimue 3amaun ¢ BEKTOpamu 1
98 O0o00meHne 1 cucTeMaTru3ays 3HaHUH 1
99 O0o00meHne 1 cucTeMaTru3anys 3HaHUH 1
100 Urorosast koHTpONBHAs paboTa 1
101 Hrorosas KOHTpoNbHAs paboTa 1
102 O0o0meHne 1 cucTeMaTn3alys 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonTtpoJabhsbie IIpakTyeckue
n/n Bcero HM3y4YeHHS o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHatel BeKTOpa Ha 1
MJIOCKOCTH U B MMPOCTpaHCTBE"
2 IToBTOpenue Temol "CkaisipHoe 1
MIPOU3BE/ICHUE BEKTOPOB"
3 IToBTOpenue Temsl "Brruncnenue yria 1
MEXy BEKTOpaMH B IIpocTpaHCcTBe"
4 IToBTOpeHue TeMbl Y paBHEHHE MPSIMOIA, 1
NpoxXoJAIIel uepes 1Be TOUKH"
5 YpaBHeHHE TUIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, ypaBHEHHE 1
IUIOCKOCTH B OTpe3Kax
7 BexropHoe nponsBeneHue 1
8 JIuHeiiHble HEpAaBEHCTBA, JTUHEHHOE 1
IIPOrpaMMHpPOBAHUE
9 JIuneiiHble HEpAaBEHCTBA, TUHENHOE 1
IIPOrpaMMHpPOBAHHUE
10 AHanuTuueckue MEeToAIbl pacuéra yria 1
MEXIy NPSIMBIMU B MHOTOIPaHHUKaX
1 AHanuTHYECKHE METOABI pacuéra yria 1
MEXIY IUIOCKOCTSIMH B MHOTOIPaHHHKaxX
12 @dopmyrna paccTOSHHUSA OT TOYKH [0 1
TUTOCKOCTH B KOOpAWHATAX
13 HaxoxneHue paccTossHUIM OT TOUKH 10 1
IIOCKOCTH B KyOe
14 HaxoxneHue paccTOsSSHUI OT TOUKH A0 1

TUTOCKOCTH B MPABMIIBHOM MHPaMHAZIE




KonrponbHas pabora "AHanutHyeckas

15 "
TEOMETpHs

16 CeueHnst MHOTOTPaHHHUKOB: CTaHJIApTHBIE
MHOTOTPaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO]I CIIE/IOB
CeueHnst MHOTOTPaHHHUKOB: CTaHJIapTHEIE

18 TUIOCKOCTH, TIepecedeHHs NPSIMbIX U
IJIOCKOCTEH

19 [MapamnenbHble MPSMBIE U TUIOCKOCTH:
rapaiesbHbIe CeUeHHUs

20 [TapannenbHble IpsMBbIE U MJIOCKOCTH: pacyéT
OTHOIIIEHU

21 IlapasienbHble NPsAMBIE U IUIOCKOCTH: YTIJIb
MEXAY CKPCIINBAIONIUMUCA MIPSIMBIMU
IlepnieHuKyIJIApHBIE IPSAMBIE U IUIOCKOCTH:

99 CTaHJAPTHbIE Mapbl HEePIEHANKYIIPHBIX
IUIOCKOCTEH M NPSAMBIX, CHMMETPHU
MHOTOTPaHHUKOB

93 [NepnenauKyIApHBIE MIPAMBIE U INIOCKOCTH:
TeopeMa O TPexX MEepIeHANKYIIpax

24 [NeprieHauKyIApHBIE IPSMBIE U INIOCKOCTH:
BBIYHCIICHHS JUTMH B MHOTOI'PaHHHUKAaX
[ToBTOpEeHue: oA MHOTOYTOJIbHHKOB,

25 (dhopMynbl TS TUIONIAIeH, COOOpaKeHHsI
noxoous
[oBTOpEeHUe: III0NIa M MHOT OYTOJIEHUKOB,

26 (dbopMynbI TS TUTONIAJIeH, COOOpaKeHHsI
noxoous
[oBTOpEeHUe: III0NIa I MHOT OYTOJIbHHKOB,

27 (dhopMyIBI 1S TDI0MAeH, COOOpaKeHHUs
noxoous

28 [Inomaau ceueHnii MHOrOrpaHHUKOB:

TUTOIIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha




YacTH, COOOPaXKEHHs MOJO0USI

IInomany ceueHnii MHOrOrpaHHUKOB:

29 IUIOIIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpakeHUsI IO 100U

30 Konrponsnas pabora "[loBTopeHue:
MHOTOTPaHHHKH, CCYCHHUS MHOT'OTPaHHUKOB"

31 O0béM Tena. O0beM MPSIMOYTrOJIILHOTO
napasuieenuneaa

32 3anayn 00 ynBoeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIMH yTJia
CrepeoMeTpUYecKUe 3a1auu, CBSI3aHHbBIC C

33 00BEMOM MIPAMOYTOIBHOTO
napa’suieenuneaa
Hpﬂmaz{Hme 3aa4u, CBA3aHHBIC C

34 BBIYUCIIEHHEM 00BEMa PSAMOYTOIBEHOTO
napajuienenunena

35 OO0BEM TIPSIMOI IPU3MBI

36 CrepeoMeTpruiecKre 3aJauu, CBI3aHHBIE C
BBIUMCIIEHHEM O0BEMOB MPSIMON IIPU3MBbI

37 [puknaaHeie 3a1a4n, CBI3aHHBIE C 00BEMOM
NIPSAMOU ITPU3MBI
Brruucnenue 005EMOB Tell ¢ TIOMOIIBIO

38 onpeaenéHHoro uHrerpana. O0bEM
HAKJIOHHOM NPU3MBbI
Brruncnenue 005EMOB Tell ¢ ITIOMOIIBIO

39 onpeaenéHHoro unrerpana. O0bEM
MUPaMUIBI

40 ®opmyna o6béMa mupamusl. OTHOIIEHUE
00BEMOB MUPAMHU] C OOIIUM YTIIOM

41 ®opmyna 00béMa mupamMusl. OTHOIIEHUE
00BEMOB MUPAMHU] C OOIIUM YTIIOM

42 CrepeoMeTpruiecKre 3aa9u, CBI3aHHBIE C

00bEMaMU HAKIIOHHOH TIPU3MBI




CTCpeOMe’I‘pI/I"IeCKI/Ie 3aJa4u, CBA3aHHBIC C

43 N
00BbEMaMU THPaAMHUTHT

m [Mpuknanuaeie 3axaun o Teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOH ITPU3MBI

45 [puknanueie 3agaun o Teme "OOBEMBI TEN",
CBSI3aHHBIE C O0OBEMOM ITUPAMHU/IBI

16 [Mpumenenne 00bEMOB. Brrancnenne
PaccTOSIHUSA 10 MJIOCKOCTU

47 Konrtpombnas padora "O0bEM
MHOrOrpaHHMKa"

48 Hunuaapryeckas TOBEpXHOCTD,
o0pa3yrolime NUIHHIPUYECKON TOBEPXHOCTH

49 Hununanap. [psmoit kpyroBoi HuInHAp.
IInomane MOBEPXHOCTU LWIMHAPA

50 KoHnueckas HoBEpXHOCTh, 00pa3yromine
KOHM4ecKoi nosepxHocTu. Konyc

51 CeueHne KOHYca IUIOCKOCTBIO,
napasieabHON IIIOCKOCTH OCHOBAHUS

52 Yceuéunblii konyc. M300pakeHrue KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomans 6OKOBOI MOBEPXHOCTH U TOIHOM
TIOBEPXHOCTH KOHYcCa

54 [Tnomans 6OKOBOI MOBEPXHOCTH U TTOIHOMN
TIOBEPXHOCTH KOHYCa
CrepeomeTprdecKre 3a1a4un Ha

55 JIOKA3aTEeNIbCTBO M BBIUKCIICHUE,
MIOCTPOEHHUEM CEUEHMI MWINHAPA, KOHYyca
CrepeomeTpudecKre 3a1a4un Ha

56 JIOKa3aTEeNbCTBO U BBIUHCIICHHE,
MIOCTPOEHHUEM CEUEHHI MWINHAPA, KOHYCa

57 [IprknangHble 3a1a4H, CBA3aHHBIE C
LHITHHAPOM

58 [IprknangHble 3a1a4H, CBA3aHHBIE C




MUWJINHAPOM

59

Cdepa u mmap

60

[epeceyenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanue miapa u cdepsl miockocTsio. Bun u
n300paxeHue mapa

61

[epeceyenne chepsl U mapa ¢ MIOCKOCTHIO.
Kacanue miapa u cdeps! miockocTsio. Bun u
n300paxeHue mapa

62

YpaBuenue chepsl. [Tnomanb chepsl u eé
qacTen

63

Cummerpust chepsl 1 napa

64

CrepeoMeTrpuueckre 3a1aqu Ha
J0Ka3aTCJIbCTBO U BBIYMCJICHUEC, CBA3aHHBIC
co cepoii U mapoM, MOCTPOCHUEM HX
CEUCHUH TIOCKOCThIO

65

CrepeomMeTpuieckre 3aJau Ha
JIOKA3aTEeJIbLCTBO M BBIUKCICHUE, CBSI3aHHBIC
co cepoii U apoM, NOCTPOSHUEM UX
CEUEHHH TIIOCKOCTHIO

66

[puknagneie 3aa4n, CB3aHHBIE CO chepoit
U IIapoM

67

IToBTOpEHHUE: OKPYKHOCTD Ha TIIOCKOCTH,
BBIYHCIICHHS B OKPY)KHOCTH, CTAHIAPTHBIC
noxoous

68

PasnuunpIe KOMOMHALINY TEN BpAIICHUS U
MHOTOTPaHHHUKOB

69

3amaun o Teme "Tena U MOBEpXHOCTH
BparmieHus"

70

3amaun o Teme "Tena U MOBEPXHOCTH
BparmieHus"

71

KontpomnpHas padora "Tena u moBepXHOCTH
BpamieHus"

72

O06wém mmrHApa. Teopema 00 00BEME




npAMOro HNWirHApa

73

Bbrurcienie 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uuarerpaita. OobEM KoHyca

74

[Tnomaay GOKOBOI U MOJTHOM MOBEPXHOCTH
KOHYycCa

75

CrepeoMeTprieckre 3ajauu, CBA3aHHBIE C
BBIUUCIICHHEM 00bEMOB HIWIIMH/IPA, KOHYCA

76

[puknaaneie 3amaun o Teme "OO0BEMBI U
TJI0IIa/Id TOBepXHOCTEeH Ten"

77

O0béM 1mapa u mapoBoro cekropa. Teopema
00 00néMme mapa. [Inomans cheps.
CrepeoMeTpuuecKre 3a/1auu, CBsI3aHHbIE C
BBIUHCIICHHEM 00BEMOB I1apa, MapOBOro
CEerMEHTa U LIapOBOT0 CEKTOpa

78

[Mpuknanusie 3agauu mo teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U IUIOIAJIbIO
cdepbl. COOTHOLICHUS] MEX/Y IUIOMIAISIMH
MOBEPXHOCTEH U 00bEMaMH MOAOOHBIX Tel

79

[onoOHbIe Tena B mpoctpaHcTie. Vi3ameneHne
00béma nipu nonoduu. CrepeoMerpuiecKue
3aJlauy, CBSI3AHHBIE C BBIYHCICHUEM 00BEMOB
TeJ U IUIOLAJeH MOBEPXHOCTEN

80

Konrponbnas padora "Ilnomaau
TIOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

81

JBmxenus npoctpaHcTBa. OToOpaxeHusl.
JBikeHust u paBeHCTBO (uryp. OOmme
CBOMCTBA JIBMXECHUN

82

Bunel nBrkeHuUi: napasuieabHbld IEPEHOC,
LIEHTpaJIbHAs] CHMMETPHSI, 3epKalbHas
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