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IMNOACHUTEJIBHAS 3AIIMCKA

'eomerpust sBnsiercs OXHMM U3 0a30BBIX KypCOB Ha YPOBHE CpPEAHEro OOUIEro
o0pa3oBaHMsl, TaK KaK 00ecledrBaeT BO3SMOXKHOCTb M3y4Y€EHHS TUCIUIIIIMH €CTECTBEHHO -HayYHOI
HaIIPaBJIEHHOCTU U IPEIMETOB T'yMaHUTApHOro LHMKIA. ITOCKONBKY JOrMYecKoe MBIIIEHHE,
dopMupyemMoe TpH H3YYEHUH OOYYAIOIIMMHCS MOHATUHHBIX OCHOB T€OMETpPHM, IWpU
JI0Ka3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LEMOYKH JIOTMYECKUX YTBEPXKACHUN IIPU PEIICHUH
FEOMETPUYECKUX 3alad4, YMEHHE BBIIABUIaTb W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPH PEIIEHUH 3aJ]ad €CTeCTBEHHO-HAYYHOTO IIUKJIA, B YaCTHOCTH (DPU3NUECKHUX
3aj1ad.

Llenbs ocBoeHUs mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha yriayOJEHHOM YpPOBHE —
pa3BUTHE UHAMBUAYAIbHBIX CIIOCOOHOCTEH OOy4arolmMXcs NP H3YYEHHHM TE€OMETpPHH, Kak
COCTaBJISIIOLIEH NpeaMeTHOM obnactu «Marematuka M HMH(pOpPMAaTHKa» dYepe3 obecredyeHue
BO3MOXKHOCTU IPHOOPETEHUsI U HCHOJb30BaHUA OoJiee TIIyOOKMX I'€OMETPHUYECKUX 3HAHMH U
NEeUCTBUM, cnelu(pUUHBIX T€OMETPUU, U HEOOXOMUMBIX ISl YCHEIIHOro MNpo(eccHoHaNIbHOro
00pa30BaHMsl, CBA3aHHOI'O C UCIIOJIb30BAaHUEM MAaTEMATHKH.

[TpropuTeTHBIMHU 33auaMu Kypca Fr€éOMETPUH Ha YIri1yOJEHHOM YPOBHE, pacIlIUpsOIIMU
U YCHWIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHue MPEACTaBICHUs O TEeOMETPUM KaK 4YacTH MHPOBOM KyJIbTypsl H
(hopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U I€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHUE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIIUX
MaTEMAaTUYECKUX MOJENAX, IO3BOJLIOIIMX ONUCHIBATH M U3y4aTb pa3HbIC SBJICHUS
OKpYXKaroIIero Mupa, 3HaHWEe MOHATUIHOIO anmaparta o pasaeny «CtepeoMeTpus» yd4eOHOro
Kypca reOMeTpHH;

(dopMHpOBaHUE YMEHHUS BIaJeTh OCHOBHBIMHU MOHATHSIMH O MPOCTPAHCTBEHHBIX (PUTrypax
U UX OCHOBHBIMHM CBOMCTBaMHM, 3HaHHE TeopeM, (OpPMYJT M yMEHHUE UX NPUMEHATh, YMEHHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIapTHBIE CIIOCOOBI pELIeHUs 3a/1a4;

(dopMHpOBaHNE YMEHHs paclo3HaBaThb Ha YEpTEXkaxX, MOAEISAX U B peajbHOM MHpE
MHOT'OI'PaHHMKH U TeJla BPallleHUsl, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIEIIH;

dbopmupoBaHue IIOHUMaHUs BO3MOYKHOCTH aKCHOMaTHYECKOT 0 IIOCTPOEHUS
MaTeMaTUYeCKUX Teopui, (OpMHpPOBAHUE MOHMMAHUS POJIM AKCUOMATHKU MPU NPOBEICHUU
paccyXIeHU;

dbopMupOBaHHE YMEHHUS BJAJeTh METOJaMM J0Ka3aTelbCTB U aJITOPUTMOB peEIIeHMS,
YMEHHUS HUX MPUMEHATb, IPOBOAUTH JOKA3aTEIbHBIE PpACCYXKACHHS B XOJE€ PpELICHUs
CTEpEOMETPUUECKMX 3aJad M 3a7ad C [PAaKTUYECKUM coJepikaHueM, (OpMUPOBaHUE
NIPEJCTaBICHUS O HEOOXOAMMOCTH J10Ka3aTelIbCTB MpU OOOCHOBAHHWHM MAaTEMaTHYECKHUX
YTBEP)KIECHUN U POJIM AKCHOMATUKH B IPOBEICHUH JEAYKTUBHBIX PaCCyKICHU;

pa3sBUTUE U COBEPIICHCTBOBAHWE HHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyyaronxcs, I03HaBaTEJbHON AaKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIJIEHUS, UHTEpeCca K U3YUEHHUIO T€OMETPHUH;

¢dopmupoBanue (YHKIMOHAJIBHONH TPAaMOTHOCTH, pEJIEBAHTHOM TE€OMETPUU: YMEHHUs
pacrio3HaBaTh IPOSABIEHUS T'€OMETPUYECKUX IIOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbBIX KU3HEHHBIX CHUTYAlMsX U NMPH MU3yYEHHM OPYTUX Y4eOHBIX MMPEIMETOB, MPOSBICHHS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJCIUPOBAHMUS pEalbHBIX CUTyallMd, MCCIEAOBaHUS
ITOCTPOEHHBIX MO EJIEH, UHTEPIPETALMH I10JYyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMU  COZI€P)KATEIbHBIMH JIMHUAMU YydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBysitOTCs: «lIpsiMble M MIOCKOCTM B MpOCTpaHCTBe», «MHOrorpaHHukmu», «Tena
BpallleHus», «BEKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEN, «/[BU)KEHUS B IPOCTPAHCTBE.

Cdhopmynupoannoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUAMUY,
peeBaHTHBIMU T€OMETPUM Ha YriryOsnéHHOM ypoBHE oOydeHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM CO/iepXKaTebHBIM JIMHUSM Y4eOHOro Kypca, a (opMHpOBaHUE JIOTMUYECKHX YMEHUI
pacripenensercss HE TOJNbKO IO COJAEpXKAaTeNbHbIM JHMHUSIM, HO WU IO TrojaM oOy4yeHus.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM  pPE3yJbTaTaM  OCBOCHHUS
®denepanpHOi pabodeil mporpamMmel, pacnpeAeaéHHbIM 10 rojaM 00y4YeHHs, CTPYKTYpPUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHMAJIBHBIM BOIPOCAM OOYYarOIIHECs
oOpamaaich HEOJHOKPAaTHO. DTO TO3BOJSAET OPraHMW30BaTh OBJIAJCHUE TE€OMETPUYECKUMHU
MOHATUSAMU W HaBBIKAMM I1OCIEJOBATENbHO U IOCTYHATENIbHO, C COOJIOJEHMEM IPHUHIIMIA
IIPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUSA BKJIKOYaTh B OOLIYI0 CHCTEMY TIE€OMETPUYECKHX
NPEACTaBICHUN OOyYarOMUXCs, paclupss U yrayonss e€, o0pa3ys MpOouHble MHOKECTBEHHbBIE
CBSI3H.

[Tepexo/ K H3y4EHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mate ycnoBus i guddepeHnranuu  00ydeHHs, MOCTPOCHUS HMHAWBHUAYaIbHBIX
o0pa3oBaTelbHBIX MpOrpaMM, OOECHmeduTh yriIyONEHHOE U3yuYeHHE TeOMETPHUH  Kak
cocTaBJisironIel yuedHoro npeaqmera «MaTeMaTHKaY;

MOJArOTOBUTh OOYYaIOIIMXCSl K MPOJODKEHUIO M3YYEHHs] MaTeMaTUKU C y4€TOM BbIOOpa
Oynymel mpodeccuu, odecrieunBasi MPEEeMCTBEHHOCTh MEXIY OOUIMM U TpodeccroHaIbHBIM
o0pa3oBaHHEM.

Ha wusydenue yueOHoro kypca «l'eomerpusi» Ha yriayOs€HHOM ypoBHe oTBoAuTCH 204
yaca: B 10 kimacce — 102 gaca (3 yaca B Hegemo), B 11 kmacce — 102 yaca (3 yaca B HEEIN0).



COIEPXAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE OHATUA cTepeoMeTpun. Touka, nmpsmas, IMI0CKOCTb, MPOCTPaHCTBO. [loHsaTHE
00 aKCMOMAaTHYECKOM MTOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaAJIIEIbHbIE U
CKpemmBaromuecs npsamsele. [IpusHaku ckpenmBaromuxcs npsMsix. IlapannenbHOCTh OpsMBIX U
IIJIOCKOCTEW B MPOCTPAHCTBE: NapajulebHbIE MPSMbIE B IIPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX
NpsAMBIX, NapaJyIeIbHOCTh MNpPsAMOM M IUlockocTh. [lapamiensHoe U LEHTpajbHOE
MpOeKTUpOBaHue, u3o0pakenue ¢puryp. OCHOBHbIE CBOWHCTBA MapajIeIbHOTO MPOESKTUPOBAHMSL.
N3o00paxenue ¢puryp B napauieabHOW MPOEKIUHU. YTIIbl C COHANPaBIEHHBIMU CTOPOHAMHU, YTOJI
MEXAy NPSAMBIMUA B HPOCTpaHCTBE. [lapainensHOCTh IUIOCKOCTEN: MapalljiesIbHbIE IIIIOCKOCTH,
CBOMCTBA MapajieNbHbIX M1ockoctel. [IpocTeiimume npocTpancTBeHHbIE (GUTYPBI HA MTJIOCKOCTH:
TETPA3IP, NapaJuICIICIUIIE], IOCTPOCHUE CEUECHUM.

IlepneHIMKYJISIpHOCTD TOPAMOM M IUIOCKOCTH:  NEPHEHAMKYJLSIPHBIE IpsMbIE B
MIPOCTPAHCTBE, MpPSAMBIE NapajuleIbHblE M NEPHEHAMKYIAPHbIE K INIOCKOCTH, IPU3HAK
NEPIEeHIUKYJIIPHOCTH HPSAMOM M IJIOCKOCTH, TeOopeMa O NpsMOW MNepHeHAUKYISpPHOU
mockoctu. OpToroHanbHoe mpoekTupoBaHue. [leprneHIuKyIsp U HAaKIOHHBIE: PACCTOSHHUE OT
TOYKH /10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MIOCKOCTH, MPOEKIHs PUTYpPhI HA TJIOCKOCTb.
IlepneH UK YAAPHOCTh MIOCKOCTEN : MPU3HAK MEPIEHIUKYIIPHOCTH ABYX IIocKocTeil. Teopema
0 TPEX NEPHEHINUKYISIPAX.

VYrasl B IpOCTPaHCTBE: YIOJI MEXKY MPSMOM U INIOCKOCTBIO, IBYTPAHHBIN YT OJI, TMHEHHbBIN
yroa ABYTrpaHHOro yria. TpéXrpaHHbIi M MHOrorpaHsHble yribl. CBOWCTBA IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBoMCTBa INIOCKMX M JIBYTPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yTJa.

MHOrorpaHHuKHu

Bunbl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas mnpusma,
npsMas M HakKJIOHHAs MpPU3MBL, OOKOBas M MOJIHAS MOBEPXHOCTHh Hpu3Mbl. [lapamnenenumnen,
NpsMOYIOJIBHBIM IMapajulesienuiie] M ero cpoucrea. Kpardaiimme nyTH Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema [ludaropa. IMupammpa: n-
yroJjibHasi MUpamMuaa, NpaBuiabHas U yced€HHas nupaMusl. CBoiicTBa péOep M OOKOBBIX IpaHel
MpaBUIbHOW nupamuasl. [IpaBWIbHBIE MHOIONpaHHUKM: IPAaBWIbHAs INpPHU3Ma M IPAaBHIbHAS
NMpaMuJia, IpaBUIIbHAs TPEYrosibHas MUpaMuja U MpaBUIbHBINA TeTpa’p, KyO. [IpencraBinenue
O IIPaBUJIbHBIX MHOIOTPAHHUKAX: OKTa’Ap, JOAEKAIP U UKOCAdIP.

BbruuciieHrne 3JIeMEHTOB MHOT'OTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomaas 60koBoi
MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSIMOM IMPHU3MBI, IUIOIIAJL OCHOBaHUU, TeopeMa o
OOKOBOW TOBEPXHOCTH MNpsMOW mpu3Mbl. [liomans OOKOBOM IMOBEPXHOCTH M IOBEPXHOCTH
MPaBUJILHOW MUPAMU/IbI, TEOPEMA O TJIOMIAIA YCEUEHHONW MTUPaMUIbI.

CummMmeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHHM TNPAaBUIbHBIX MHOIOIPAHHUKOB.
CuMMeTpuss B MpaBWIBHOM MHOIOTPAaHHMKE: CHUMMETpUs Mapajulelenunena, CHUMMETPHUs
MIPaBUJIBHBIX IPU3M, CAMMETPHS IPABUIIBHOM MUPAMHU/IBI.

BexkTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABIICHHbIE M IPOTHUBOIIOJIOKHO HAIpPABJICHHBbIE BEKTOPbL. PaBeHCTBO



BEKTOPOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XKEHHE BeKTopa Ha uuncio. CpoiicTBa cnoxeHuss BeKTopoB. CBolicTBa
YMHOXKEHHs BeKTOopa Ha uucio. [loHsTue xoMmmninaHapHble BeKTOpbl. [Ipu3Hak KoMIIaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamenenunena. Teopema O pa3joKEHHUM BEKTOpa MO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsMoyrosbHas cucremMa KOOpPAMHAT B  IMPOCTPAHCTBE.
Koopaunater BekTopa. CBsi3b MEXKIy KOOpAMHATAMU BEKTOpa M KOOpJAMHATaAMH TOYEK. YTOI
Mex 1y BekTopamu. CKaJisipHOE TPOU3BEIEHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHA: UUIMHApPUYECKAsh TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, 00pa3ylolue MOBepXHOCTe. Tema BpamleHus: UWIMHIP, KOHYC, YCEUEHHBIN
KOHYC, ctepa, map. BzaumHoe pacnonoxkenue chepbl U MIOCKOCTH, KacaTelabHas MIOCKOCTh K
cepe. M300pakeHue Ten BpallleHHus Ha IIIOCKOCTH. Pa3BépTka numHapa u konyca. CuMmeTpust
cdepsl U mapa.

O6bém. OcHoBHbIE cBoiicTBa 00bEMOB Tei. Teopema 00 00BEME NPSIMOYIOJBHOIO
napaenenunena u ciuenctsus u3 He€. OO0BEM NPsAMON M HAKJIOHHOW NPU3MBI, LAJIUHIPA,
nupaMuipl U KoHyca. OOBbEM I1apa U apoBOro CErMeHTa.

KomOuHanuu Tten BpauieHMss U MHororpaHHukoB. IIpu3ma, BmucaHHas B LMIMHJIpD,
onucaHHas okoJjio uuiauHapa. [lepecedenue coepsl U mapa c¢ miockocteio. Kacanue mapa u
cdepsbl m1ockocThio. [ToHsATHE MHOTOrpaHHHUKA, OMUCAHHOI'O OKOJIO cepsl, chepbl, BIUCAHHOMN B
MHOT'OTPaHHUK UJIU TEJIO BPaLICHUS.

[Tnomans mMOBEpXHOCTH HMIMHAPA, KOHYca, uiomans chepsl u e€ gacteir. [lomobue B
npoctpanctBe. OTHomeHHE O00BEMOB, IUIOM@ACH TMOBEPXHOCTEW TMOAOOHBIX  (QUTYD.
[TpeoGpa3oBanue mnogo0usi, romoreTs. PemeHue 3agady Ha IUIOCKOCTH C HMCIONb30BAaHUEM
CTEpEOMETPUUYECKUX METOOB.

IToctpoeHne ceueHM MHOTOTpaHHUKOB M TE€Jl BpAIlEHUS: CEUEHUs LMIMHApa
(mapanenbHO W TNEPHEHAMKYJSIPHO OCH), CEUEHHUs KOHyca (IapajuleibHble OCHOBAHUIO U
MPOXOASIIME Yepe3 BEpIINHY), CEUeHUs LIapa, METOABl MOCTPOCHHUS CEUEHUIl: METOJ CJIeOB,
METOJ] BHYTPEHHETr0 ITPOEKTUPOBAHMSI, METOJ IEPEHOCA CEKYILEH TNIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtopsl B npocTpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOr0 yMHOKEHUs. [IpsMoyrosipHas cHCTeEMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIN METOJ IpU
pELICHNH I'€OMETPUYECKUX 3a4ad.

JABu:KeHUS B IPOCTPAHCTBE

JBmwxenus mnpocrpancTBa. OrtoOpakeHus. J[Bwkenuss W paBeHCTBO Quryp. OOmme
CBOMCTBA JBW)KCHHW. BHIbl ABMKEHUH: MapajulelbHBIA IEPEHOC, LUEHTPaJbHAsl CUMMETpHS,
3epKajbHasi CUMMETpUs, IOBOPOT BOKpYT npsimoid. [IpeoOpazoBanus nonodus. Ilpsmas u chepa
Ditnepa.



IIJTAHUPY EMBIE PE3VYJIbTATbBI OCBOEHUA YYEBHOT O KYPCA
«TEOMETPUS» (YIJAYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJIHETO
OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpaskianckoe BOCIUTAHME:

chOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIHMH OOYy4YaIOIIErocss KakK AaKTUBHOTO U
OTBETCTBEHHOTO YJICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAyp TpakKIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHl M JAPYroe), YMEHHE B3aUMOJICHCTBOBATH C COLMAIBLHBIMU HHCTHTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMH U HA3HAYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHME:

c(OpPMUPOBAHHOCTb POCCUICKOM I'pa)KAaHCKON MAEHTUYHOCTH, YBAXXEHUS K IPOLUIOMY U
HACTOSIIIIEMY POCCHUMCKOM MaTeMAaTHUKH, [IEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSM POCCUUCKUX
MAaTEMAaTUKOB M POCCHICKOM MaTEMaTHYECKOM IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HAayKaX, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE  JYXOBHBIX LIEHHOCTEH  pOCCHIICKOro  Hapoaa, CcGOPMUPOBAHHOCTh
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOI'O MOBEJIEHUs, CBSI3aHHOIO C MPAaKTUYECKUM MPUMEHEHHEM
JOCTUKEHUM HAayKd M JIEATEeNIbHOCThIO YYEHOr0o, OCO3HAHHME JIMYHOTO BKJA/Ja B IOCTPOCHHE
YCTOWYUBOTO Oy IyIIEro;

4) acTeTHYeCcKOe BOCIIUTAHUE:

ACTETMYECKOE  OTHOUIEHWE K  MHpPY, BKIIOYas  3CTETUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OO0BEKTOB, 3a/Jay, peHIeHUH, pacCyKIEHWH, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM ACTIEKTaM Pa3JIMYHBIX BUOB HCKYCCTBA;

S) pusnuyeckoe BocnuTanue:

chOPMHUPOBAHHOCTh YMEHUS IMPUMEHITh MaTEMaTUUECKUE 3HAHUSI B UHTEPECaX 37J0POBOTO
n Oe3omacHoro oOpasza »XWU3HH, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, cOaNaHCUPOBAHHBINA PEXKUM 3aHATHI U OTIbIXA, PEryJsipHas pu3ndeckas akTUBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MTPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON EATEIbHOCTBIO;

6) TpynoBoe BociuTanme:

TOTOBHOCTb K TPYyZYy, OCO3HAHUE IIEHHOCTH TPYAOJI0OUs, UHTEPEC K Pa3IMuHbIM chepam
PO eCCHOHAILHON N1eATeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON U €€ MPUJIOKCHHUSIMHU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oynymeld mnpodeccuu W pealn30BBIBATH COOCTBEHHBIC
KU3HEHHBIC ILIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHHUIO W
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a]]a4 MATEMAaTHYECKOM HANpPaBIEHHOCTH;

7) 3K0JI0THYECKOEe BOCIIMTAHME:

cOpPMUPOBAHHOCTh OJKOJOTMUECKOW KYJIbTYphl, TOHHUMAaHHE BIUSHUSA COLHUAJIBHO-
SKOHOMHYECKUX IPOLECCOB Ha COCTOSHUE NPUPOAHOW U COIMAIbHOM Cpelbl, OCO3HAHHE
rI00aTpbHOTO  XapakTepa  JKOJIOTHYECKHX  MmpoOiieM, OpUeHTaIus Ha  IpUMCEHEHHE
MaTeMaTUYECKUX 3HAHUHM IS PEIICHUs 3a/1ad B 00JACTH OKPY>KAIOIIeH Cpelbl, TJIAaHUPOBAHUE
MTOCTYIIKOB M OIEHKH X BO3MOXHBIX MTOCIEICTBHH JIJII OKPY>KAKOIICH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:



cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HaYKU M OOLIECTBEHHOH NMPaKTUKH, IOHUMaHUE MaTEMaTHUYECKOW HAyKH Kak cepbl
YeNI0BeYECKON JeITeIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTUS LUBUIIM3ALUY,
OBJIJICHHE A3BIKOM MAaTEMaTHKU U MAaTEMaTU4Y€CKOM KyJIbTypol KaK CpeACTBOM ITO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U MCCIEA0BATENbCKYIO e TEIbHOCTh HHANBUAYAIBHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBrblie 1ornyeckue A1eMCTBUA:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECCTBEHHBIE MPHU3HAKM MAaTEeMAaTHUYECKHUX OOBEKTOB,
MOHATHH, OTHOUIEHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH OINPEICICHUS TOHSTHIA,
YCTaHABJIMBATh CYIIECTBEHHBIN IMPU3HAK KiIacCU(UKAIIMK, OCHOBAHUS [JIsi OO0OOLIEHUs H
CpaBHEHUS, KPUTEPHUH MPOBOAMMOTO aHAIIN3A;

BOCIIPHUHUMATh, (POPMYIHMpPOBATE W MPEOOPa30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHbIE, €IMHUYHBIE, YACTHBIE U 00111E, YCIOBHBIE;

BBISIBJIAITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTUBOpEUUs B (pakTax,
JaHHBIX, HAOMIONCHUSAX U  YTBEPXKACHUAX, NpeajaraTb KpUTEpUU ISl  BBISBICHUA
3aKOHOMEPHOCTEN 1 MPOTUBOPEUHUI;

JlenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOU€HUM, YMO3AKJIIOUEHU 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIBHO JI0KAa3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIACHUM (TpsMble U
OT TPOTUBHOIO), BBICTpAaMBaTh APryMEHTALUIO, TNPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CY>KJICHUS U BBHIBOJIHI,

BbIOMpaTh croco0 pemeHus ydyeOHOM 3ajauu  (CpaBHHMBAaTh HECKOJbKO BapHUaHTOB
pelieHusi, BBIOMpaTh HauOoJiee TMOAXOASIIMHA C y4ETOM CaMOCTOSITENBHO BBIIEICHHBIX
KpUTEpPUEB).

Ba3oBbie uccienoBareibCKue AeicTBHA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT O3HAHUS, (hOPMYIUpPOBAThH
BOIPOCHI, (DUKCHPYIOIIME NPOTUBOpeUne, MpodiieMy, yCTaHABIMBAaTh MCKOMOE U JIaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOAUTh CAMOCTOATEIIBHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCJIEAOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEKTa, SIBIEHHUS, IMPOLECCA, BBIIBJIECHUIO
3aBUCUMOCTEN MEXY 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIMPOBATH OOOOLICHUS U BBIBOJBI 110 Pe3ybTaTaM MPOBEIEHHOTO
HaAOJIIO/IEHNS], UCCIICIOBAHMS, OLIEHUBAThH JIOCTOBEPHOCTh MOTYyYEHHBIX PE3YIHTAaTOB, BEIBOJOB U
0000 11IEHNI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOLECCA, a TAKKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanueii:

BBISBJIATH JAePUIUTH WH(DOpMAIHH, TaHHBIX, HEOOXOIUMBIX JIJIsI OTBETA HA BOIIPOC M JUISI
pelIeHMs 3a0a4H;

BBIOMpAaTh WH(GOPMAIIMI0O W3 HCTOYHMKOB  pA3JIMYHBIX  THUIIOB, AHAJIM3HPOBAThH,
CHUCTEMATHU3UPOBaTh M HMHTEPHIPETHPOBATh HWH(OpPMAIUMIO pPA3TUYHBIX BHUIAOB U  GopM
IIpeICTaBJICHHUS;



CTPYKTYpUpOBaTb  MH(POpPMALMIO, HPEACTaBIATh €€ B  pasiIuyHbIX  (opmax,
WJUTIOCTPUPOBATh IpapUUECcKu;

OLIEHMBATh HAA&KHOCTh MH(OpPMAIMM IO CaMOCTOSTENIBHO CPOPMYIUPOBAHH bIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA

OO0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBHUAMHU M LEISIMU
o0IIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS MO XOAY pEUIeHHs 3aJadyd, KOMMEHTHPOBATH IOJYyYEHHBIN
pe3yJIbTaT;

B XOfle OOCYXJEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, TPOOJIEMBlI,
pelaeMol 3a1ayy, BbICKA3bIBaTh MJIEU, HAILICJICHHBIE HAa IOMCK PEIIEHHS, CONOCTABIIATH CBOM
CY)XI€HMsl C CYXIEHHSIMHU JIPYTHX yYaCTHUKOB Juaiora, oOHapy>KMBaTh pa3jiMuMe U CXOACTBO
03U, B KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAXKEHMUS;

IIPEICTABIATh PE3yNbTaThl PEIICHUs 3aJadd, SKCIEPUMEHTa, HUCCIENOBaHHUsA, NPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJad Mpe3eHTaluu u
0COOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCATbHbIE Y4eOHbIe 1eiCTBUS

Camoopranusanus:

COCTaBIATh TUJIAH, ATOPHUTM PEUICHHs 3a/ladd, BBIOMpPATh CHOCOO peIIeHHs C y4EToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTh M KOPPEKTUPOBAThH
BapHaHTHI PEIIeHH ¢ Y4ETOM HOBOI WH(OpMAIUH.

CaMOKOHTPO./1b, IMOLIMOHAJIbHBII HHTE/JIEKT:

BJIa/IETh HaBbIKAMU MO3HABATENbHON peduieKCUM KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUI
U MBICIUTEIBHBIX MPOLECCOB, HUX pPE3yJbTaTOB, BIAJAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoliecca M pe3yibTaTa peleHusl MaTeMaTHYecKoi 3a/1auH;

NpeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3SHUKHYTH NpH PEIIEHUU 3aJauyH, BHOCHUTH
KOPPEKTUBBI B JAESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAllJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHMBAaTh COOTBETCTBUE pe3ysibTaTa LEId M YCIOBUSAM, OOBICHATb NPUUMHBI
JNOCTMODKEHHUST WJIM HEJOCTHXKEHUS pE3yJbTaTOB JESATEIBHOCTH, HAXOAUTh OIIMOKY, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eATeIbHOCTh:

MOHUMATh U MCIIOJNb30BaTh IPEUMYIECTBA KOMAaHIHOW M MHAUBUAYAIbHON pabOTHI MpH
pemieHnM y4yeOHBIX 3aJad, INPUHUMATh 1eJIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHOH pPabOThI, paclmpenensTh BUIbl pabdoOT, JOroBapuUBaThCs, 00CYKIaTh
MIPOIIECC U Pe3yJIbTAT pabOThI, 00001IATh MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CYXkaeHUs, OOMEH MHEHUH, «MO3TOBBIC
LITYPMbI» WU HHBIE), BBINOJHATH CBOIO 4YacThb PabOThl M KOOPAMHHMPOBATH CBOM JEUCTBUA C
JApYrUMH 4YJIEHAMM KOMAaH[bl, OIICHMBATh KadyeCTBO CBOEro BKJaja B OOIIMIl NMPOIYKT MO
KpUTEpUsM, chOpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEJMETHBIE PE3YJIbTATDBI



K konny 10 kiacca oOyyaromuics HayquTCs:

CBOOOJIHO OMEpPHPOBATH OCHOBHBIMHU MOHSTUSMH CTEPEOMETPHH IPU PELICHUH 3a/1a4 U
MPOBEICHUH MaTEMaTHIECKUX PACCYKICHHIA;

OPUMEHATh AaKCHOMBI CTEPEOMETPUM M  CIEACTBUA M3 HHUX INpU  pEIICHUH
reOMETPUYECKHX 3a/1a4;

KJIacCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, MJIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEpPHPOBATH MOHITUAMH, CBSI3aHHBIMU C YIJaMU B MPOCTPAHCTBE: MEXKIY
NPSIMBIMHU B TIPOCTPAHCTBE, MEXKY IPSIMOW U TIOCKOCTHIO;

CBOOOJTHO ONIEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMUA C MHOTOTDAaHHUKAMU;

CBOOOJIHO pAaco3HaBaTh OCHOBHBIC BHUIBl MHOTOTPaHHUKOB (IpU3Ma, MHpaMH[a,
HpsMOYT OJIbHBIN NapaJuiesenumen, Kyo);

KJIaCCU(PUIIMPOBATh MHOI'OI'PaHHUKH, BBIOMPasi OCHOBAHUS 11 KJIacCU(UKALINM;
CBOOOJIHO OIIEPHPOBATH MOHSATHSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTHIO;

BBINOJHATH NapaijieIbHOe, LIEHTPAIbHOE U OPTOrOHAJIbHOE IPOEKTUPOBAHUE (QUTYp HA
IUIOCKOCTb, BBINOJIHATh U300 paXKeHus: GUryp Ha IIIOCKOCTH;

CTPOUTH CEUEHHs] MHOTOI'PAHHUKOB Pa3IMYHBIMH METOJIAMH, BBIIOJIHITH (BHIHOCHBIC)
IJIOCKHE YEPTEXKU M3 PHCYHKOB IMPOCTBIX OOBEMHBIX (PHUryp: BHA CBEpXy, COOKY,
CHM3Y;

BBIUUCIAITh IUIOINAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MNUpPaMUaa),
reoOMEeTPUYECKUX TEN C IPUMEHEHUEM HOopMYyII;

CBOOOJIHO ONEpPHPOBATH MOHATHUSAMHU: CHMMETPHUS B NPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHH, IEHTP, OCh U INIOCKOCTh CHMMETPHH (DUTYPHI;

CBOOOJTHO OTEpUPOBATh MOHSITHIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPIUHATAM B
MIPOCTPAHCTBE;

BBITOJTHATH JEWCTBUS HAJl BEKTOPAMHU;

pemarh 3aJadd Ha JI0OKa3aTeIbCTBO MAaTEMAaTHYECKMX OTHOLICHWH W HaXOXJEHUE
rE€OMETPUYECKUX BEJWYHMH, TPUMEHSAS HM3BECTHBIE METOABbl TPH  PEIICHHH
MaTeMaTHYECKHX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOT'0 YPOBHS CIIOKHOCTH;

IPUMEHATH NPOCTEHINe NPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CHCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a/1a4;

U3BJIEKATh, IpeoOpa3oBbIBAThH W HMHTEPNPETHPOBATH  HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax, MPEACTABICHHYI0O Ha 4YepTekKax H
PHCYHKaX;

OPUMEHATh I[OJMydYEHHbIE 3HAHWS Ha MpaKTUKe: CpaBHUBATh M aHAJIM3HPOBATH
peabHbIE CHUTYallMH, MPUMEHSATh M3yYCHHBIC TOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCcK! cHOpMYyIMPOBAHHON MPOOIEMBI, MOAEIUPOBATh PEAJIbHBIE CUTYAIUH
Ha S3bIKE TI'€OMETPHH, HCCIEAOBaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BaHHUEM
reOMETPUYECKUX MOHATUH W TeopeM, armapaTa aiareOpbl, pelaTtbh HpakTUYeCKHe
3aJlauu, CBI3aHHBIE C HAXOXKCHUEM T'€OMETPUYECKUX BEIMYNH;

UMETb TMPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTh (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konny 11 kiacca oOyyaromuicss HayquTCs:



CBOOO/IHO ONEPUPOBATH NOHATUSAMHU, CBA3AHHBIMH C IMJIMHAPUYECKON, KOHUUECKOW U
cepruyecKoil MOBEPXHOCTSIMH, OOBACHATH CIIOCOOBI MOJTYUYECHHUS,;

OIIEpPUPOBATh MOHATUSAMH, CBSA3aHHBIMU C TEIaMHU BpAIICHUS: [MIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tejla BpalleHUsl (LMIMHAP, KOHYC, cepa U 1ap) U 0ObACHATH CIIOCOOBI
MIOJTyYEHMsI TEJl BpallleHus;

KJIacCH (PUIIMPOBATH B3AUMHOE PaCIOIOKEHU e CPephl U MIOCKOCTH;

BBIYUCIISITH BEIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHKOB W TEN BpalleHHUs, OOBEMBI H
IUIOIIAM TOBEPXHOCTEH MHOTIOI'PAaHHUKOB M TEJI BpallleHUs, T€OMETPUUYECKUX TEI C
npuMeHeHueM Gopmy;

CBOOO/IHO ONEepUPOBATH MOHITHIMH, CBSI3aHHBIMU C KOMOWHAIIUMSMU TeNl BpalleHUs U
MHOT'OT'PaHHUKOB: MHOI'OI'PaHHUK, BIIUCAHHBIA B cdepy M ONUCAHHBIA OKOJIO chepsl,
cdepa, BIIMcaHHAsI B MHOTOT'PAaHHUK WM TEJIO BPALLICHUS;

BBIUUCIIATh COOTHOIIEHUS MEXKIY IUIOIIASIMU MOBEPXHOCTEH M 00bEMaMU MMOTOOHBIX
TEI;

n300paxarb M3ydaeMble (QUIYphl, BBINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEXU H3
PUCYHKOB MPOCTBIX O0BEMHBIX (GUIYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpallleHUs;

U3BJIEKATh, UHTEpIpeTUpoBaTh U NpeoOpa3oBbIBATH uHdopmanuio 0
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, NMpPEACTaBICHHYIO Ha 4YepTekax H
pPHUCYHKaX;

cBOOO/IHO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATD ONEPALMU HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKapTOBON CHCTEME KOOPJIMHAT;

pemaTe TeOMETPUYECKHE 3aJauyd Ha BBIYMCIEHUE YIJIOB MEXKAY MpSAMBIMH U
IUIOCKOCTSMH, BBIUHCICHHE PACCTOSIHMM OT TOYKM A0 TIUIOCKOCTH, B IIEIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPINHATHOTO METO/Ia IPU PELICHUH;

CcBOOO/IHO ONEPUPOBATH IOHSITHUSMM, CBA3aHHBIMH C JIBHJKEHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JIBWKCHHIA;

BBINOJIHATh M300pa’K€HUs] MHOTOTPAaHHUKOB M TeJl BPALEHHUs MHpU HapaielIbHOM
IIepEeHOCe, LIEHTPAIIbHOM CUMMETPUH, 3€pKaIbHON CUMMETPUHU, IIPU IOBOPOTE BOKPYT
IpsMOH, IpeoOdpa3oBaHUsl TOA00US;

CTPOMTb CEYEHUS MHOTOTPAHHMKOB M TEJ BpALICHMS: CEYEHUs LUIMHIpa
(mapasienbHO U MEePIeHIUKYIISIPHO OCH), CEYeHUs KOHYyca (TapajulenbHble OCHOBAHUIO
U NIPOXOASIIIUE Yepe3 BEPIIMHY), CEUEHUS 1apa;

UCMOJb30BaTh METO/bl IMOCTPOCHMSI CEUEHUI: METOJ CIJIEAO0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJ [TIEPEHOCA CEeKYIEHN MIOCKOCTH;

JIOKa3bIBaTh F€OMETPHUECKUE YTBEPXKICHUS,

IPUMEHSATh TEeOMEeTpUYEeCKHEe (AaKThl s PELIEHUs CTEPeOMETPUUYECKUX 3ajad,
MPEANOJAaraloliMX HECKOJIBKO 1IaroB PEIeHMs], €CJIM yCIOBUS IIPUMEHEHUS 3aJlaHbl B
SIBHOUM M HESIBHOH (opme;

pelmaTe 3aJayd Ha JI0OKa3aTEJIbCTBO MAaTEMAaTUUYECKUX OTHOLIEHUH M HaXOXKIEHHE
reOMEeTPUUYECKUX BEJIMUHH;

IPUMEHSATH IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
pELLIEHUH CTEPEOMETPUUECKUX 3aj1ay;



NPUMCHATL IIOJYYCHHBIC 3HAHWA Ha IMPaKTHUKE: CpaBHUBAThb, aHAJIU3UPOBATL U
OLICHMWBATh PCAJIbHBIC CUTyalluH, IPUMCHATH U3YUCHHBIC ITOHATUA, TCOPEMEI, CBOMCTBa
B IIpollecce€ IIOMCKAa PEUICHUs] MaTeMaTU4ecKd C(HOpMYIMPOBAHHON MPOOIIEMBI,
MOACINPOBATH PCAJIBHBIC CUTYyallUW Ha SA3BIKC T'COMETPHUU, UCCIICAOBATh IMMOCTPOCHHEBIC
MOJICITM C MCIOJIb30BaHUEM T'€OMETPUUYECKUX IMOHATHH M TEOpEeM, aImaparta ajareopsl,
peIIaTh NPAKTUYCCKUEC 3aadu, CBA3aHHbIC C HAXO0XKACHHEM I'COMETPUUCCKUX BCIUMYNH,
HMETb NPCACTaBIICHUSA 00 OCHOBHBIX JTamax pa3BUTUA T'COMCTPUU KakK COCTaBHOH
gacTu (hyHIaMEHTA Pa3BUTUS TEXHOJOTHA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n MporpamMmsbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacrnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosiHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEeHUE, 000 IueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606meHI/UIe u 17 )
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/ Tema ypoka

KoauuyecTBo yacoB

Bcero

KounTtpoJbHbie padoThl

OcHOBHbIE MTpaBUjIa U300paKEHUS HA PUCYHKE
1 IJIOCKOCTH, TApaJUIeIbHBIX MPSAMBIX (OTPE3KOB),
CEpEeIUHBI OTpE3Ka

[TonsiTHSs CTEpEeOMETpUU: TOUKA, IpAMas,
IJIOCKOCTb, TPOCTpaHcTBO. OCHOBHBIE MTPaBHIIa
2 M300pakeHUs Ha PUCYHKE IJIOCKOCTH,
napajuieTIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus: nepecekaromyecs MIOCKOCTH,
3 nepeceKarolecs npsaMas 1 mI0CKOCTb;
MOJTyTIPOCTPAHCTBO

[TonaTuA: nepecekaromyecs MIOCKOCTH,
4 nepeceKaromecs npsaMas 1 II0CKOCTb;
MOJIyIIPOCTPAHCTBO

MHoOrorpaHHHUKH, H300paXkeHHE TPOCTEHIINX
5 MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, H300paXkeHre TPOCTENIINX
6 IIPOCTPAHCTBEHHBIX (PUIYpP, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMBEI CTEPCOMETPHUHU U IICPBLIC CIICACTBUA U3
HHUX

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3




HHUX

AKCHOMBI CTEPEOMETPHUHU U MEPBBIC CICICTBUS U3
HuX. C1ocoOBI 3a/1aHNS MPSIMBIX M TJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TIPSIMBIX U
IUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa U pU3MBbl,
KOTOpBbIE TPOXOAAT uepe3 ux péopa. Mzobpaxenue
[epeCeUYeHHUs M0Ty4YEHHbIX INIOCKOCTEH.
PackpammuBaHue NOCTPOCHHBIX CEYECHUN PA3HBIMU
L[BETAMU

11

N3o0paxeHne ceueHni mUpaMubl, Kyda u mpusMmsbl,
KOTOpBbIE TPOXOAAT uepe3 ux péopa. Mzobpaxenue
MepeceueHus MOJyYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUN pa3HbIMU
LBETaMHU

12

N3o00paxenne cedeHnit mupaMu/ibl, Kyda u mpusMmsl,
KOTOPBIE MTPOXOAT Yepe3 ux péopa. M3obpakenune
MepECEUEHUs MTOTy4EHHBIX IUIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEYECHUN PA3HBIMU
L[BETAMU

13

N3o0paxeHne ceueHni mupaMuibl, Kyda u mpusMmsl,
KOTOpBIE MTPOXOAAT uepe3 ux péopa. Mzobpaxenue
MepeceYeHUs MOTy4EeHHBIX IIOCKOCTEH.
PackpaimmBanre NOCTPOCHHBIX CEUEHUN pa3HBIMU
[[BETAMH

14

Merton cienoB A MOCTPOEHUS CedeHUI

15

Mertop cienoB a1t mocTpoeHus ceueHuii. CBoiicTpa
MEPECEUEHUN MPSIMBIX U IUIOCKOCTEN




16

Mertop cnenoB aiist mocTpoeHus ceuenuid. CBoiicTBa
repeceyeHruil NpsMbIX U TIJIOCKOCTEN

17

[Toctpoenue ceuenuit B nupamuje, Kyoe rmno Tpém
ToukaMm Ha péopax. Co3maHune BHIHOCHBIX YEPTEXKEH
Y 3aIIMCh [IArOB MOCTPOCHUS

18

IToctpoenue ceuenuil B nupamMuze, Kyoe 1o Tpém
ToukaM Ha péOopax. Co31aHNe BBIHOCHBIX UYepTex el
Y 3aIUCh 11ar0OB NOCTPOEHHUS

19

[TocTpoeHue ceueHuit B mupamMuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YepTexeit
Y 3aIMCh 1IAroB MOCTPOCHUS

20

[Toctpoenue ceuenuil B nupamuje, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEXKEH
Y 3aIIMCh [IAroB IIOCTPOECHUS

21

[ToBTOpenue mmanumerpuun: Teopema o
MIPOMOPIIOHATIBHBIX OTpe3kax. [Tomodue
TPEYTOJILHUKOB

22

IToBTOpenue mmanumerpuun: Teopema Menenasi.
PacyeTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEKAX.
Hcropus pa3BUTHS IUIAHUMETPUM U CTEPEOMETPUN

23

KonTponbsHas padbora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacnoiiokeHne NpsMbIX B IPOCTPAHCTBE.
CkpeumBatonuecs npsmbie. [Ipuznaku
CKpeluuBaroImuxcs npsamseix. [lapamiensabie
IpsIMbI€ B IIPOCTPAHCTBE

25

Teopema 0 CyI1eCTBOBAaHUU U €IMHCTBEHHOCTHU
MPSAMON MapajsIeIbHON JaHHOM MIPSAMOM,




MPOXOASLIEH Yepe3 TOUKY MPOCTPaHCTBA U HE
Jexaliei Ha 1aHHou npsimoi. Jlemma o
MepeceyeHU M NapaiieIbHbIX MPSIMBIX MJIOCKOCTHIO

26

[TapannenbHOCT Tpex NpsAMbIX. Teopema o Tpéx
napajuieJIbHbIX MpsAMbIX. Teopema o
CKPEIMBAIOIIUXCSI MPSMBIX

27

[TapannensHoe npoexkTupoBanue. OCHOBHBIE
CBOWCTBA NapaJlJIEJIbHOTO IPOEKTHPOBAHUS.
N300paxeHne pa3HbIX GUIYp B apaaeabHON
IIPOEKIIUU

28

LlenTpanbHas MpoeKusi. YTOJI C COHANPABICHHBIMU
CTOpPOHAMU. YTOJI MEXY MPSMbBIMH

29

3a1auu Ha 0KA3aTEeIbCTBO M UCCIICIOBAHNE,
CBSI3aHHBIE C PACIIOJIOKCHHUEM MPSAMBIX B
POCTPAHCTBE

30

[TonsATHSA: TapanIenbHOCTh MPSAMON U INIOCKOCTH B
npocTtpadcTBe. [Ipr3Hak napamiebHOCTH NPIMON U
mockoctu. CBOMCTBA NapayljIeIbHOCTU NPSIMOM U
MJIOCKOCTH

31

I'eomerpuueckue 3a1a4u Ha BEIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBA3AHHBIC C NIAPAJUICIbHOCTBIO
IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

32

[TocTpoeHue ceuenusi, NPOXOASALIETO Yepe3 TaHHYIO
NPSIMYIO Ha YepTeXe U NapajijIeIbHOro Apyrou
npsamoi. Pacuér oTHOIIeHUH

33

[TapamienbHast IpoeKLus, IPUMEHEHUE JJIs
MOCTPOEHUS CeUeHUH Ky0a 1 mapasuienenumnesa.
CaolicTBa napajienenunena u npu3Msl




34

[Tapannensusie mockocTy. [Ipusnakn
napajieIbHOCTH JBYX IJIOCKOCTEHN

35

Teopema 0 mapajieNnbHOCTU U €IUHCTBEHHOCTH
MJIOCKOCTH, MTPOXOJAIIECH Yepe3 TOUKY, He
MPUHAISKALTYI0 JAHHOW IJTIOCKOCTH U CJIEACTBUSA
U3 Heé

36

CaoiicTBa napaienbHbIX II0CKOCTEH: 0
NapajuIeIbHOCTU NPSMBIX II€pECEUEHUs IPU
[IEPECEUEHNH ABYX MapajuIeIbHBIX JIOCKOCTEN
TpeTben

37

CBoiicTBa mapayieNbHbIX IUIOCKOCTEH: 00 OTpe3Kax
[apajulesIbHBIX NPAMBIX, 3aKIFOUEHHBIX MEKIY
MapajuleIbHBIMU IJIOCKOCTAMMU; O IIEPECECUECHUH
MPSAMOU C IBYMS IapajuleIbHbIMU MIIOCKOCTAMU

38

[ToBTopenue: Teopema [Tudaropa Ha MIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS TPAMOYTOJIBHOIO
TPEyTOJIbHUKA

40

CaoiicTBa Ky0a 1 IPSMOYTOJILHOTO
napajuiesenurena

41

Brruucnenue niauH OTpPC3KOB B KY6C )41
MMpsAMOYT OJIbHOM IapPaJIJICJICITUIICIC

42

IlepnieHIMKYIISIPHOCTD IPSIMON U INTIOCKOCTH.
IIpu3HaK neprneHuKyJJISpHOCTH NPSIMON U
IIJIOCKOCTH

43

[Tepnen UK yIIpHOCTH MPSAMOM U TIOCKOCTH.
[Tpu3Hak nepneHauKyJJIIpHOCTH NPSIMON U
IJIOCKOCTH

44

Teopema o CyleCTBOBAHUU U €IMHCTBEHHOCTH




IIPSIMOM, TPOXOAALIEN Yepe3 TOUKY IPOCTPAHCTBA U
NEepIEHANKYJIIPHON K IIJIOCKOCTH

[Inockocty 1 nepneHauKyIsIpHBIE UM IIPSIMBIE B

45 MHOT'OIPaHHUKAX

46 ITnockocTy 1 neprneHuKyJIIpHbIE UM NIPSMBIE B
MHOTI'OIpaHHUKAX

47 [Tepnienaukynsap u HakioHHas. [loctpoenue
NEPHEHANKYJIIPA U3 TOUYKH HA MIPSIMYIO

48 Ilepnennuxyisip u HakioHHas. [locTpoenue
HepHeHANKYJIpa U3 TOUKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHaUKyIsApax (mpamas u
oOpaTHas)

50 Teopema o Tpéx nepneHauKyIspax (mpsmas u
oOpatHas)

ol Yron Mexay CKpelMBarOIMMHUCS TPIMBIMA

59 [Touck nepneHANKYJIISIPHBIX IPSIMBIX C TIOMOLIBIO
nepreHANKY IS PHBIX MJI0CKOCTEel

53 OproroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuenuii ky0a, MpU3Mbl, IPaBUILHON
MUPaMHUJBI C TIOMOIIBIO OPTOrOHAJIBHON MIPOEKIUU

55 [Toctpoenue ceuenuii ky0a, Npu3Mbl, IPaBUIbHON
IIUPaMHUJBI C TIOMOIIBIO OPTOrOHAIBHOM MPOEKIUU
CuMmMmeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO

56 ockoctu. ITnockocTu cumMmmerpuii B
MHOT'OIPaHHUKAX

57 ITpu3Hak nepneHauKyJIIpHOCTH NPIMOH U
IUIOCKOCTH KaK CIIEACTBUE CUMMETPUHU

58 IIpaBunbsHBIE MHOTOrpaHHUKH. Pacuér paccTosHmit




OT TOYKH 0 IIIOCKOCTHU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacyér paccTosiHuit

>9 OT TOYKH J0 IIOCKOCTH

50 CriocoObI OMyCTUTh MTEPIEHIUKYISIPBI: CHMMETPHSI,
CABUT TOYKH I10 MapajiIeNbHON NpIMOn

61 CaBur no HemapayiesIbHOM NPsAMOi, U3BMEHEHUE
paccTosTHUI

62 KontponpHas pabora "B3aumHoe pacnoyoxeHnue
MPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"
[ToBTOpEHUE: Yyroa Mex1y IpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPUSI B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpeMa KOCUHYCOB

64 [ToBTOpEHHUE: Yyroa MEXY CKPEIIUBAIOIIUMUCS
HPSIMBIMH B IIPOCTPAHCTBE

65 I'eomerpuyeckre METOIBI BBIYMCIIEHUS yIIa MEXAY
IPSAMBIMH B MHOT'OTPaHHUKAX

66 JByrpanHsiii yroy. CBOWCTBO JIMHEHHBIX YTJIOB
JIBYTPaHHOT'O yIiia

67 [TepnienauxynsapHbie iockocTu. CBoMCTBA
B3aMMHO NEPIEHIUKYISPHBIX MII0CKOCTEH
[Ipu3Hak neprneHIuKyJJISpHOCTH IIOCKOCTEH;

68 TEeopeMa O IPSIMOW IIepeceueHus IBYX IIOCKOCTEeH
HepHEeHANKYJIIPHBIX TPEThEH MI0CKOCTH
[TpssMoyTONIbHBIN TIapaIeIenunes; Kyo;

69 HU3MEPEHHsI, CBOKCTBA MPSAMOYTOJIBHOTO
napajuiesnenunena

70 Teopema 0 1uaroHany NpsMOyroiabHOro

napajiesenunena u cleACTBUC U3 Heé




Crepeomerpryeckue U MPUKIAIHBIC 3a0a49H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM TIPSIMbBIX
U TUIOCKOCTH
IToBTOpEHNE: CKpEIMBAOLINECS IPSIMBIE,

72 napajuieJbHble MIIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'paHHHUKAX
ITapa mapasienbHbIX INIOCKOCTEN Ha

73 CKPEUIMBAIOIINXCA MPSAMBIX, PACCTOSTHHE MEXTY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU B MIPOCTHIX
CUTYaIHIX

74 PaccrosiHue oT TOUKHM 0 MJIOCKOCTH, paCCTOSIHUE OT
MPsIMOM 10 TJIOCKOCTH
Beruucrnenne paccToOsSHUN MEXAY

75 CKPEIIMUBAIOIIMMUCS MPSIMBIMU C MOMOILBIO
MEPIEHIUKYJIIPHOM TNIOCKOCTH
TpéxrpaHHblii yroil, HEpaBEHCTBA I TPEXIPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB U1l TPEXTPAHHOIO yria

77 DneMeHTHI chepry ecKOi TeOMETPHH:
reoIe3UYeCKHe JIMHUM Ha 3emJie

78 KonTponbsHas pabora "Yrisl u pacctossHus"

79 Cucrematnsanus 3HaHUN "MHOTOIpaHHUK U €ro
JIEMEHTHI"

80 [Tupamupna. Buasl nupamuy. [IpaBunsHas nupamuga

81 ITpuzma. IIpsimast 1 HaKJIIOHHAS IPU3MBI.
IIpaBunbHas npusma

82 [IpssmMoii mapaJenenumesn, NpssMOyroabHbII

napajienenunesn, Kyo




83 Beinykisie MHOrorpanHuky. Teopema Diinepa 1
84 Boinykibie MHOrorpanHuku. Teopema Ditnepa. 1
[TpaBHIIbHBIC U TOTYTIPABUIBHBIC MHOTOI' DAHHHKH
85 KonrtponsHas padora "MHororpaHHuku" 1
86 [ToHsTHE BEKTOPA HA TIJIOCKOCTH U B TPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 PazHoCTh BEeKTOpOB 1
89 [TpaBuiio napanienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YUCJIO 1
01 Paznoxxenue BeKTvopa 1o 0aszucy TpéX BEKTOPOB, HE 1
JeKAMMX B OJTHOM MJIOCKOCTH
92 CkanspHoe npou3BeieHIe 1
93 Brrancnenue yria Mexay BEKTOPaMH B 1
MIPOCTPAHCTBE
94 IIpocrelimue 3aga4u ¢ BEKTOpaMHU 1
95 [Ipocreiimue 3amauu ¢ BEKTOpaMu 1
96 ITpocTeiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOPaMHu 1
98 O0o01eHne 1 cucTeMaTH3aIus 3HAHUH 1
99 O06o061enue 1 cucTeMaTH3aus 3HaHUN 1
100 HroroBast KOHTpOJbHAS paboTa 1
101 Hrorosasi KOHTpOJIbHAS paboTa 1
102 O06o0mIeHne u cucTeMaTH3alus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KUIACC

KosanyectBo 4yacos DJIEKTPOHHBIE
JlaTa nudpoBbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue temsl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTU U B MPOCTpaHcTBe"
5 [ToBTOpenue temsl "CkassipHoe 1
IIpOU3BE/IeHNE BEKTOPOB"
3 IToBTOpeHue Temel "Brluncienue yria 1
MEXJy BEKTOPAMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "Y paBHEHHE IPSAMOH, 1
MIPOXOJISIIIEN Yepe3 ABE TOUKH"
5 YpaBHEHM € TJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHME IJIOCKOCTH B OTPE3KAX
5 YpaBHEHME IIIOCKOCTH, HOPMalJlb, 1
ypaBHEHHE INIOCKOCTU B OTpe3Kax
7 BektopHoe npou3sBeneHue 1
8 JIuHeliHble HEpAaBEHCTBA, IMHEHHOE 1
IpOrpaMMHPOBaHUE
9 JIuHeiiHbIe HEpAaBEHCTBA, JJUHEWHOE 1
IIPOrpaMMHUPOBaHUE
10 AHaJIMTHYECKHE METOIBI pacyéra yriia 1
MEX]1y IPSMBIMUA B MHOTOT paHHUKAX
11 AnanuTudeckue METOAbI pacuéra yria 1
MEX]y IIIOCKOCTSIMU B MHOI'OTpaHHHUKaX
12 @opMyna pacCTOSIHUS OT TOYKHU A0 1




IIJIOCKOCTHU B KOOpAHUHATax

Haxoxienre paccTosHui OT TOYKH J0

13
TIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUAN OT TOYKH 10
IJIOCKOCTH B IIPaBUJIBHON UpaMUe

15 Kontponpnas pabota "AHanmutudeckas
reometpus"

16 CeueHust MHOTOT'paHHUKOB: CTaHJapTHbIE
MHOT'OTPaHHUKH

17 CeueHyst MHOrOIpaHHUKOB: METOJ, CIEN0B
CeueHMst MHOTOT'paHHUKOB: CTaHJapTHbIE

18 IJIOCKOCTH, IIepECEeUeHUsI IPAMBIX U
IIJIOCKOCTEN

19 [TapanienbHble IPSMbIE U JIOCKOCTH:
napajulelibHble CEUEHUs

20 [TapanienbHble IpsIMbIE U ITJIOCKOCTH:
pacdéTr OTHOMIEHUH
[TapaniensHble TPSIMBbIE U TJIOCKOCTH:

21 YIIIbl MEX]y CKPEIMBAIOLIIMMUCS
MPSIMBIMU
[lepieHquKyIIApHBIE IPAMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE aphbl
eI EHIUKYJIIPHBIX I1JIOCKOCTEN U
MPSIMBIX, CAMMETPUU MHOTOT PAHHUKOB
[lepnienquKyIIIpHBIE IPAMBIE U

23 IJIOCKOCTH: TEOpeMa O TPeX
HepIEeHIUKYIsIpax

24 [lepnenauKynspHbIE TPSIMBIE U




IIJIOCKOCTH . BBIYHCJICHUA JJIUH B
MHOTI'OI'PaHHHKAaXx

25

[ToBTOpEHue: momanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI AJ15
TIJIOMIAJIEH, COOOPaKeHUs TOA00US

26

[ToBTOpEHue: nnomaau
MHOTOYTOJILHUKOB, (POPMYIIBI AJIsT
IJIOMIAJIEH, COOOpaskeHUs MTOA00Us

27

[ToBTOpEHHME: TIOMIAAH
MHOT'OYTOJIbHUKOB, (DOPMYJIbI s
IoMIaACH, COOOpaKeHUs MOT00us

28

[Tnomany cedeHnii MHOTOTPAHHHUKOB:
TUTOINA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs TOA00US

29

[Imomaau ceyeHuii MHOTOIpaHHUKOB:
IJIOIAM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00Us

30

Kontponehas padota "IloBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0beM Tena. OObeM MPAMOYTOJIHLHOTO
napaJuiesenumea

32

3agaun 00 yABOCHUH Ky0a, O KBaIpaType
Ky0a; 0 TpHUCEeKIUH yria

33

CrepeoMeTpruYecKue 3a1a4H, CBA3aHHBIC C
00BEMOM TIPSIMOYTOJILHOT'O
napajuieNenunena

34

[Ipuknannbie 3aja4u, CBA3aHHbBIE C




BBIYUCIICHUEM 00BhEMA MPSIMOYTOJILHOTO

napaJesnaenunena

35 O6bEM psAMOil TPU3MBI

36 CrepeomeTpruyecKue 3a/1auu, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB MPSMON TPU3MBbI

37 [IpuknagHbie 321291, CBSI3aHHBIC C
00BEMOM TIPSIMON TMPU3MBI
Boruncnenne 00bEMOB Tell € TOMOILBIO

38 omnpenenéHHoro uarerpana. OosEm
HAaKJIOHHOW NPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro nurerpana. OobEm
MUpaMuIbl

40 ®opmyna o6béMa nupamuabl. OTHOLIEHHE
00BHEMOB TUPAMHJT C OOIIUM yTIIOM

41 ®opmyna 06béMa upaMuasl. OTHOLICHHE
00HEMOB TUPAMH/T C OOIIUM yTIIOM

42 CrepeoMeTpruUecKHe 3a/1a9u, CBSI3aHHBIE C
00BEMaMU HaKJIOHHOM MTPU3MBI

43 CrepeomeTpruyecKue 3a/1a4u, CBSI3aHHBIE C
00BbEMaMH MTUPAMHUTBI
[Ipuknagnasie 3agaun o Teme "O0BEMBI

44 Tel", CBSA3aHHBIE ¢ 00bEMOM HAKJIOHH O
MIPU3MBI

45 [Ipuxmnannsie 3agauu 1o teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00bEMOM MU PAMU/IbI

16 [Ipumenenue o0bEMOB. Brruncnenue

pacCcTodAHNA 4O IJIIOCKOCTH




KonTtponwsnas pabora "O6bém

47 |
MHOT'OI'paHHUKA
Humuaapruyeckasi TOBEPXHOCTD,

48 o0pa3yromye MUINHIPUIECKON
TTOBEPXHOCTH

49 Humuuap. [Ipsmoit KpyroBoi LWIMHID.
[Inomaae MOBEPXHOCTH LUIMH/IpA

50 Konunueckast moBepXHocTbh, 00pa3yromme
KOHMYeCKOl noBepxHocTH. Konyc

51 Ceuenue KOHYyca ITOCKOCTBIO,
MapauieabHON MIIOCKOCTH OCHOBAHUS

52 VYceuéHnsiii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA
Crepeomerprueckue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
MOCTPOEHUEM CEUEHUH IIINH]IPpA, KOHYCa
Crepeomerpruueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
MOCTPOEHUEM CEUEHUM LIMIIMHpPA, KOHyCa

57 [IpuxnagHsie 3a1a4n, CBS3aHHBIE C
TAITUHAPOM

58 [Ipuknaausie 3a1a4u, CBA3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[epeceuenne chepsl u mapa ¢
I0cKoCThI0. Kacanwue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

Ilepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u cepbl
II0CKOCTBIO. Bu 1 n300pakeHue mapa

62

VYpaBuenue coepsl. [Lnomans chepsr u eé
yacTeu

63

CummMmertpus chepsl U mapa

64

CrepeoMerpuuecKue 3a1a4u Ha
JI0KA3aTeNIbCTBO U BHIUUCIICHUE,
CBSI3aHHBIE CO CPepoil U 1mapom,
MMOCTPOCHUEM UX CEUEHUMN MIOCKOCTHIO

65

CrepeomeTpuyecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBHIYHCIICHHE,
CBSI3aHHBIE CO Cepoii U Imapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

66

[IpukmamHbie 3a1a4u, CBSI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTh HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY>KHOCTH, CTaHapTHBIC
mon00us

68

Paznumunnie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'PaHHUKOB

69

3agauu o TeMe "Tela U MOBEPXHOCTU
BpanieHus"

70

3anauu 1o Teme "Tena u TOBEPXHOCTH
BpauieHus"




71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpallieHus"

72

O6véM nmmmHpa. Teopema 00 00BEME
IpAMOIro NUJIMHApaA

73

Brruucnenne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0béM
KOHYycCa

74

ITmomaan 6GOKOBOM U IMOJTHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpruyecKue 3a/1a9u, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB IUJIMH/IPA,
KOHyca

76

[Mpuknaaasie 3aaaun 1o Teme "OO0bEMBI U
IJIOIIA/IM TIOBEPXHOCTEMN Ten"

77

OO0BEM mIapa 1 IIapoBOTO CEKTOpA.
Teopema 006 06béme mapa. [Lnomans
cdepsl. CTepeomeTprdecKre 3a1a4H,
CBSI3aHHBIE C BEIYHUCIEHHEM 00HEMOB
1apa, mapoBOro CETMEHTA U MapOBOTO
CEeKTOpa

78

[Tpuknaanasie 3aaaun 1o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio chepbl. COOTHOIICHUS MEXTY
TUIOIIAISIMU TTIOBEPXHOCTEH U 00bEMaMu
HONOOHBIX TEN

79

[TomoGHBIE TENIa B TPOCTPAHCTBE.
N3menenue o0vEma ipu mo00uu.
CrepeoMeTrprieckre 3a/1a4M, CBI3aHHBIC C




BBEIUHUCIIEHHEM O0BEMOB TeJI U IUIOIIALEH
MOBEPXHOCTEN

80

KonTtponwsnas pabora "Ilnomann
TTOBEPXHOCTH M 00BEMBI KPYTJIBIX Ten"

81

JBxenus npoctpanctsa. OToOpakeHus.
JIBY>KeHMs U paBeHCTBO ¢uryp. O6mme
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