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O
INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi sBiIseTCS OIHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpEAHEro OOIIero
o6pa30}3aH1/1;1, TaK Kak 00ecHeYruBaeT BO3MOYKHOCTD HU3YUCHUSA NUCHUIUIMH C€CTCCTBCHHO-
Hay4YHOM HAIpPABJICHHOCTH U MPEIMETOB I'yMaHUTApHOro Lukia. ITockonbky jmornyeckoe
MBIIIIEHHE, POPMUPYEMOE PH N3yUEHUH 00yUYarOIIUMUCS MOHATUHHBIX OCHOB T€OMETPHH,
IIPU JI0Ka3aTEIbCTBE TEOPEM M IIOCTPOCHHUM LENOYKU JIOTMYECKUX YTBEPXKIACHUN IpU
pelICHUN TCOMCTPUUYCCKUX 3a4ad, YMCHUC BbIABUTIAaTb U OHNPOBCPrarb THUINOTC3bI
HEIOCPEJICTBEHHO HCIOJB3YIOTCS MPH PELICHUM 3aJa4 €CTECTBEHHO-HAy4YHOI'O LUKJA, B
HYaCTHOCTH (1)I/I3I/I‘-ICCKI/IX 3aJa4.

[esb ocBOEHMs MporpaMmbl yueOHOro Kypea «I'eoMeTpusi» Ha yriryOJIEHHOM ypOBHE
— pa3BUTHE UHIMBUIYAIBHBIX CIIOCOOHOCTEN 00yUaromuXcs IPU U3yYEHUN T€OMETPUH, KaK
COCTaBIIAIONIEH NpeaAMeTHON ob0nacTu «MaTtemaTtnka u nHpOopMaTHKa» yepe3 odecrieueHne
BO3MOXXHOCTH TIPHOOPETEHHS M UCTIONB30BaHUs 0ojiee TIyOOKHX Te€OMETPUUECKUX 3HAHUN
U JICUCTBUH, cCcHeIM(UYHBIX TEOMETPUH, W  HEOOXOAMMBIX JJsi  YCHEIIHOTO
npodeccroHaIbHOr0 00pa30BaHus, CBI3aHHOTO C UCHOJIb30BAaHUEM MAaTEeMAaTHKH.

[IpuoputreTHpIMM  3ajadyaMM Kypca T€OMETpUM Ha YIIIyOJEHHOM  YpOBHE,
pacCUIUPSIIOIIMMUA U YCHUJIMBAIOIIUMH Kypc 0a30BOr0 YpOBHS, SBISIOTCS: pacUIUpEHHUE
IIPEACTABICHUS O TEOMETPHUH KaK YaCTH MUPOBOM KYJIbTYPBI U
(dbopMHpOBaHHE OCO3HAHHMA B3aMMOCBSI3M TEOMETPUHM C  OKPYXKAIOIIUM  MHPOM,
(opMHpOBaHHE TIPEJCTABICHUS O NPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MAaTCMAaTUUCCKHUX MOACIIAX, IMMO3BOJAIOIMIUX OIIMCBIBATL W HU3Yy4YaTbhb Pa3HBIC SBJICHUSA
OKpY’KaIOLIero MUpa, 3HaHHE NOHATUITHOTO anmnapaTa 1o pasaeiy
«CrepeoMeTpusi» y4eOHOT0 Kypca reoMeTpuuy;

¢dbopmMHpoBaHUE YMEHHs BIAJE€Th OCHOBHBIMHU HOHATHSAMHM O IPOCTPAHCTBEHHBIX
¢burypax 1 uX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (pOopMyIl U yMEHHE UX IPUMEHSTH,
YMEHHUSl JIOKa3bIBaTh TEOPEMBbl U HAXOAWUTh HECTAaHAAPTHHIE CIIOCOOBI PELICHMS 3anad;
(dopMHpOBaHHE YMEHHUS paclo3HaBaThb Ha 4YepTekax, MOJEISIX U B PEaJbHOM MHUpE
MHOI'OrpaHHUKM MW TCJIa BpallCHUA, KOHCTPYUPOBATL TI'COMCTPHUYCCKUC MOJEH,
(dopmupoBaHue MTOHUMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOI0 MIOCTPOEHUS
MaTeMaTHIeCKUX Teopuit, HopMUpOBaHHE IIOHUMAHUS POJIH aKCUOMATHKH MIPU MPOBEICHUN
paccyxaeHuii; GopMHUpPOBaHHE YMEHUS BIAJCTh METOAAMH JI0OKA3aTEIbCTB U aJTOPUTMOB
pelicHud, YMCHHUA HUX IPUMCHATH, HNPOBOAWUTL AJOKA3aTCIBbHBIC PACCYKACHHUA B XOIC
pEelIeHHs CTEpPEOMETPUYECKUX 3aJad M 33Jad C IPAKTHYECKUM COJEP)KAHUEM,
¢dbopMupoBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH JOKa3aTeibCTB IIPU OOOCHOBAaHHU
MaTEMAaTHYCCKHUX yTBep)K)IeHI/Iﬁ U PO AaKCHMOMATHKHW B MPOBCACHHU OCAYKTHBHBIX
paCCY)KI[eHI/IfI; Pa3BUTUC HW COBCPHICHCTBOBAHUC HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX
crocoOHocTel 00yyarouXxcs, I03HaBaTENbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUH,
KPUTUYHOCTHU MBIIJICHUA, HHTCpECCa K HN3YUCHUIO FGOMeTpI/II/I; Q)OpMHpOBaHI/Ie
(YHKIIMOHATPHOW TPAMOTHOCTH, pPEJEBAaHTHOM TI'E€OMETPUHU. YMEHHUS pPacro3HaBaTh
IPOABJICHUA TCOMCTPHYCCKUX HOHSITI/Ifl, 00BLEKTOB U 33KOHOM€pHOCTCI71 B PCaJIbHBIX
KHU3HEHHBIX CHUTyallUAX M MNPH M3YYEHUU JAPYTHMX Y4YeOHBIX HPEIMETOB, IMPOSBICHUS



O
3aBHCUMOCTEH M 3aKOHOMEPHOCTEW, MOACTHPOBAHUS PEATbHBIX CUTYAIMid, UCCICTOBAHUS
HOCTPOCHHBIX MOJIENIEH, HHTepIPETAIlMH TOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpP)KATEIbHBIMU JIUHUSIMU y4deOHOro Kypca «['eomerpus» B 10-11
Kiaccax sABisAoTcs: «IIpsiMble M MIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukmn», «Temna
BpaleHus», «BEeKTOpBI M KOOPAMHATHI B IPOCTPAHCTBEY, «/IBI)KEHUS B IPOCTPAHCTBEY.

Cdopmynupoannoe Bo PI'OC COO tpeboBaHMe «yMETh ONEPUPOBATH TOHATHIMUY,
pelieBaHTHBIMH I'€OMETPHUHU Ha yTIyOnéHHOM ypoBHe 00y4enus B 10-11 kimaccax, OTHOCUTCS
KO BCEM COJIepKaTeNbHBIM JINHUSM y4eOHOTro Kypca, a popMUpOBaHUE JTOTMYECKUX YMEHHUN
pacmpesensieTcss He TOJNBKO MO COJAEpXKAaTeNbHBIM JUHHUAM, HO M IO TrojaM OOydeHUs.
Conepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
OenepanbHOlt  pabodeld  MporpaMMbl, pacmpelenéHHBIM IO  ToAaM  O0ydYeHwus,
CTPYKTYPUPOBAaHO TakUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, TNPHHIWTHAIBEHBIM
BOIIpOCaM OO0yd4aromuecs: 0oO0pallajuch HEOJHOKPATHO. DTO TMO3BOJSET OpPraHU30BaTh
OBIIQ/ICHUE TEOMETPHUYECKUMH TOHATUSAMH M  HaBBIKAMH  TIOCJIEIOBAaTENIbHO U
MOCTYTIATEeNILHO, C COOJIIO/ICHIEM MPUHITUIIA TPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh
B OOIIYIO CHCTEMY T€OMETPUUYECKHIX MPEICTaBICHUH 00yJatONMXCsl, paCIIUpss U YTy Ouisis
e€, 00pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexox K U3y4EHUIO TEOMETPHUU Ha YTIyOJIEHHOM YPOBHE TIO3BOJISET:

co3zaTth ycnoBus ais quddepeHranuu o0ydeHus!, TOCTPOCHUS HHIUBUIYaTbHBIX
00pa30BaTENIbHBIX TPOTrpaMM, OOECHEeUUTh YIIyOJEHHOE W3Y4YeHHE TE€OMETPHH Kak
cocTaBismomell yuyeOHoro mnpenMera «MareMaTHKa»; MOATOTOBHTH OOYYAIOUIMXCS K
NPOJNOJDKCHUIO M3Y4YeHHMs MareMaThuku C yd€rom BbeiOopa Oyaymielr mnpodeccud,
oOecrieunBasi MPeeMCTBEHHOCTh MEXKTy OOLINM U PO(eCcCHOHATIBHBIM 00pa30BaHNEM.

Ha n3ydenue yuebHoro kypca «I'eomerpusi» Ha yriy0néHHOM ypoBHE oTBoauTCs 204
yaca: B 10 kiacce — 102 yvaca (3 vaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heselnto).

COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHSA CTEepeoMeTpuH. Touka, HpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsitTue 06 aKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHoe  pacnonokeHue ~NpSAMBIX B NPOCTPAHCTBE.  MEpeceKarouiuecs,
MapajuieNIbHble W CKpEIHIMBaromuecs: mnpsmbie. [Ipu3HAKu CKPEIMIUBAIONTUXCS TPSMBIX.
[TapannenbHOCTh MPAMBIX MU IJIOCKOCTEH B MPOCTPAHCTBE. MapalljielibHble MpsSMbIE B
MIPOCTPAHCTBE, MApaJUIENbHOCTh TPEX MNPSAMBIX, MApauIeIbHOCTh MPSIMOW U IUIOCKOCTH.
[TapannensHoe W UEHTpajdbHOE MPOEKTHpOBaHHE, H300paxkenue ¢uryp. OCHOBHBIE
CBOICTBa mMapajieIbHOr0 MpoeKTHpoBaHUs. M300paxkeHue ¢uryp B mnapaiiesbHOI
NPOEKLUHU. YTJIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJI MEX]Ty MPSMBIMU B IPOCTPAHCTBE.
[TapaniaenbHOCTh TUIOCKOCTEH: MapaljieNbHble IJIOCKOCTH, CBOWCTBA MapajuiedbHBIX



O
wiockoctei. [IpocTeifiime MpocTpaHCTBEHHbIE (QHUIYpHl HA IUIOCKOCTH: TETPadp,
napauleIenuIe], IOCTPOCHUE CEYCHUN.

IlepneHqUKYIAPHOCTh IPSAMOM M IUIOCKOCTU. NEPHECHAMKYJIAPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, MpPsAMbBIC IapajUICIbHbIE U IMEPIEHIMUKYJIAPHBIE K ILIOCKOCTH, IPU3HAK
NEPIEHANKYJSIPHOCTA IPSMOM M IIJIOCKOCTH, TeopemMa O MpsSMOM IEepHeHIUKYISIPHOU
1ockocTH. OpTOroHaabHOE NMPOEKTHpOBaHUE. [leprneHaAuKyIssp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU 0 TUIOCKOCTH, MPOEKUus (UTyphl Ha
IUIOCKOCTh. llepneHauKyIsIpHOCT IUIOCKOCTEH: TNPHU3HAK NEPIECHIUKYJIIPHOCTH IBYX
mockoctel. Teopema o TpEX NMepIeHIUKYIpax.

VYrael B IPOCTPAHCTBE. yrojl MEXAY IPSIMOM M IUIOCKOCTBIO, IBYI'PAHHBIM yroI,
JUMHEWHBIN yrojl IBYrpaHHOro yrya. TpéxrpaHHbli MU MHOrorpassele yribl. CBoiicTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX M JABYTPAHHBIX YIJIOB
TPEXTPaHHOTO yria. TeopeMbl KOCMHYCOB U CHHYCOB JUJIsl TPEXTPAHHOTO yTJa.

MHororpaHHUKHU

Bunel MHOrorpaHHMkoB, pa3BEpTkKa MHoOrorpaHHuka. Ilpusma: n-yronpHas npusma,
npsiMasi U HaKJIOHHAsi IPU3Mbl, O0OKOBas U MOJIHAs MOBEPXHOCTh Npu3Msbl. [lapannenenumnes,
MPSIMOYTOJIBHBINA TMapajuleNIeNIANel U ero cBoicTBa. KpaTyailline myTH Ha MOBEPXHOCTH
MHororpanHuka. Teopema Oitnepa. [IpoctpancTBennas teopema I[udaropa. [lupamuga: n-
yroJibHas MUpaMuja, MpaBWibHAs U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX
rpaHeil mpaBuJIbHOM mupamunbl. [IpaBuibHbIE MHOTOIpAaHHUKH: TMpaBWIbHAS MpU3Ma M
IpaBUJIbHAS NUpaMUa, IPaBUIIbHAS TPEYroJibHAs MUPaMUa U IPaBUIBHBINA TETpa’p, KyO.
[IpencTaBieHue o NpaBUIBHBIX MHOTOIPAHHUKAX: OKTa3p, JOACKA3Ap U UKOCASP.

Brruncnenne »1eMEHTOB MHOTOIPAaHHUKOB. pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TIOBEPXHOCTH W TOJIHOW TMOBEPXHOCTU MPSMOW MPHU3MBI, IJIONIAb OCHOBAaHUH,
TeopemMa 0 OOKOBOH MOBEPXHOCTH MTPsIMOM Mpu3MbL. Ilnomans GOKOBOW MOBEPXHOCTH H
MOBEPXHOCTHU NPABUIBHOM MUPAMU/IbI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CumMeTpHs B IPOCTPAHCTBE. DIEMEHTbl CUMMETPUU MPABUILHBIX MHOIOTPAaHHHUKOB.
CumMeTrpusi B NpaBWJILHOM MHOTOTPAHHHMKE. CUMMETpHUsS Mapaljiesienuneaa, CUMMETpUs
IPaBUIBHBIX IPU3M, CHMMETPUS IPABUILHON TUPAMUBI.

BexkTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B MPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABICHHBIE U MPOTUBOIOJIOAKHO HAIPABICHHBIE BEKTOPBHI.
PaBencTBO BekTOpOB. JleMCTBUS ¢ BEKTOpPAMU: CIOKEHHWE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHO)XCHHME BEKTOpa Ha uucio. CBOWCTBA CIOXKEHHUS BEKTOPOB.
CpolicTBa yMHOXEHMsI BeKTOpa Ha uucio. lloHarne komiuianapHele BekTopsl. [Ipm3Hak
KOMIUIAHapHOCTU TpEéX BeKTopoB. IIpaBmiio mapamnenenunena. Teopema o pa3nokeHUU
BEKTOpa IO TPEM HEKOMILIaHapHbIM BekTOpaMm. lIpsmoyrosbHas cuctema KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsA3b MEXIy KOOpAMHATaMM BEKTOpa U
KOOpAMHATAMHU TOUYEK. YTOJ MEKIYy BeKTopamu. CKaJIpHOE NPOU3BEICHUE BEKTOPOB.

11 KJIACC



TeJia BpameHust

[ToHATHS: TMIMHAPUYECKAs TTOBEPXHOCTh, KOHWYECKass TOBEPXHOCTh, chepudecKast
MOBEPXHOCTh, 0Opa3yrolue nopepxHocreil. Tena BpamieHus: MWIMHAP, KOHYC, YCEUEHHBII
KOHYC, cepa, map. BsaumHoe pacrnonoxxenue chepsl U IIIOCKOCTH, KacaTeabHasl INIOCKOCTh
K cepe. M300paxeHune Ten BpalleHUs Ha TUIOCKOCTH. Pa3BépTka HMWIMHIpa M KOHYyca.
CummeTpust chepsl U mapa.

O6béM. OcHoBHbIE cBolicTBa 00BEMOB Ten. Teopema 006 00BEME MPAMOYTOJIBLHOTO
napajuienienumnena u cienctsus u3 He€. O0bEM NMpsIMON ¥ HAKJIOHHOM MPU3MBI, IUIUH/PA,
nupaMubl U KoHyca. O0bEM 11apa U MapoBOTr0 CETMEHTA.

KomOuHanmu Ten BpameHus U MHOTOTpaHHHUKOB. [Ipu3ma, BIHMCaHHAs B IFITHHID,
onucaHHas okoJo nminHapa. [lepeceuenue chepsl u mapa ¢ mwiockoctbio. Kacanue mapa u
chepbl TUIOCKOCTHIO. [lOHSATHE MHOTOTpaHHHMKA, OMUCAHHOTO OKOJO cdepsl, cdepsl,
BIIMCAHHOW B MHOTOTPaHHUK WJIU TEJIO BPALLEHUSI.

[Tnomaas MOBEPXHOCTH IMIIMH]IPA, KOHYCa, TuTomanas chepsl u e€ yacteit. [lomodue B
npoctpancTBe. OTHOIIEHHE OOBEMOB, TUIOMIANCH TOBEPXHOCTEH TMOAOOHBIX (uryp.
[IpeoOpazoBanue moao0us, roMoTeTHs. Perenune 3a1a4 Ha TUIOCKOCTH € UCTIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHHMii MHOTOTPAHHHUKOB M TN BpAIICHHS. CEUCHHUS IMIMHIpPA
(mapanienbHO M MEPIEHANKYISAPHO OCH), CEYEeHHUS KOHyca (Mapasuie/ibHble OCHOBAHUIO U
NPOXOSIINE Yepe3 BEPIIUHY), CEUCHHs Iapa, METOAbI MOCTPOCHHS CEYCHHUH: METO[
CJI€/10B, METOJ BHYTPEHHETO MPOEKTUPOBAHHUS, METO IIEPEHOCA CEKYIEN TIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepaii HajJ BekTopaMu. BekTopHOEe yMHOXEHHE
BeKTOpOB. CBOMCTBAa BEKTOPHOIO YMHOXEHHUA. [IpsMoyroipHas cucTeMa KOOpAHUHAT B
npoctpancTBe. Koopaunatel Bektopa. Pasznoxenue BekTopa mo 6asucy. KoopaunaTHo-
BEKTOPHBIN METO/]I IIPHU PEIICHUN TEOMETPUUECKHUX 3a/au.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenus npoctpanctBa. OtobOpakenus. [[BmwkeHus u paBeHcTBO ¢uryp. Oomme
CBOMCTBA JBWKECHUI. BUIbI ABMKEHMI: TapajuIeIbHbIN IEPEHOC, IIEHTPpaIbHAsS CUMMETPUS,
3epKajibHasi CAMMETPHS1, IOBOPOT BOKPYT MPSMOIA.

[IpeobpazoBanus nmonodus. [Ipsmas u chepa Ditnepa.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMKM OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHAa POCCHICKOro o00IlecTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBax (h)YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEIyp TpaKIaHCKOTO



O
obrrectBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aMMOJCHCTBOBATH C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUH C X (DYHKIHMAMU U HaA3HAYCHUCM,;

2) naTpuoTHYecKoe BOCIUTAHMUE:

c(OPMHUPOBAHHOCTh POCCHIMCKON T'PaXKTaHCKOH MICHTUYHOCTH, YBaXCHHUS K
NPOLUIOMY UM HACTOSILEMY POCCHHCKOW MAaTeMaTHUKH, IICHHOCTHOE OTHOUICHUE K
JOCTHXKCHUSIM POCCUMCKAX MATEeMaTHKOB M POCCHHCKOW MaTeMaTH4YeCKOH IIKOJbI,
UCTIONIb30BAaHKE ITHUX JOCTIKCHUI B IPYTHX HayKaX, TEXHOJIOTHIX, cepax IKOHOMUKH;

3) 1yX0BHO-HPaBCTBEHHOE BOCHUTAHME:

OCO3HAHME JYyXOBHBIX IIEHHOCTEH pOCCHHCKOrOo Hapojaa, CHOPMUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHHA, OTHYCCKOI0 IOBCIACHUSA, CBA3AHHOIO0 C MPAKTHUYCCKUM
IPUMEHEHHEM JOCTHKEHUN HAyKU U IeATEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaAa
B IIOCTPOEHHUE YCTONYMUBOTO Oy TIyIIEro;

4) rcTeTHYeCKOE BOCTIHTAHHE!

9CTCTHYCCKOC OTHOLIICHUEC K MHUpy, BKJIIO4Yas OCTCTUKY MaTEMaTHYCCKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3a/lay, pEUICHUHM, PacCYXKICHHUH, BOCIPUUMYUBOCTH K
MAaTCMAaTUYCCKUM aCIICKTaM pa3JIMYHbIX BUJOB I/ICKyCCTBa;

5) ¢usuueckoe BocnuTaHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MIPUMEHSITh MaTeMaTUYeCKHe  3HaHUs
B
MHTEpecax 37J0pOBOro U 6e3omacHoro odpasa KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (30POBOE MHUTAHKE, COATAHCHPOBAHHBIN PEXKUM 3aHATHI U OTIBIXA, pETyJIspHast
¢bu3nyueckas aKTUBHOCTH), (DU3UUECKOE COBEPIICHCTBOBAHUE TPH 3aHITHUAX CIIOPTHBHO-
03/I0POBUTEIIBHOM JEATEILHOCTHIO; 6) TPY/10BO€ BOCIMTAHME!

TOTOBHOCTh K TpPYAY, OCO3HAHUE ILIEHHOCTH TPYAOJIOOUS, MHTEpPEC K Pa3IHMYHBIM
chepam npodecCHOHATBHONW JESATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOH u  eé
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun wu
peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHHUI0O M CamMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH >KU3HH,
TOTOBHOCTh K aKTMBHOMY YYacCTHIO B pEUICHUHM MPAKTUYECKHX 3aJa4 MaTeMaTHYeCKOM
HaNpaBJIEHHOCTH,;

7) 3K0JIOTHYECKOe BOCIIUTAHHE

c(OPMHPOBAHHOCTb HKOJOTMUECKOW KYyJIbTYphl, TOHUMAHUE BIUSHHUS COLIMAIBHO-
SKOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIbHOM Cpelbl, OCO3HAHHE
r00anbHOTO  XapakTepa OSKOJIOTMYECKMX MpoOsieM, OpHEHTalus Ha I[pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHus 3a7ad B 00JacTH OKpyXaromed cpensbl,
IJIAaHUPOBAHUEC TIOCTYIIKOB M OLCHKHW HX BO3MOXHBIX HOCJIC[[CTBI/Iﬁ JJIsA Oprmawmeﬁ
cpenbl; 8) HEeHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKu M OOIIECTBEHHOM MPAaKTHKH, MOHMMaHHE MaTeMAaTHYeCKONM HayKH Kak
cdepbl UeIOBEUECKON NEATETbHOCTH, ITANoOB €€ pa3BUTHS U 3HAYMMOCTH JUI Pa3BUTHUS
LUMBWIN3ALMY, OBJIAJICHUE A3BIKOM MATEMaTUKM W MaTEMATHYECKOW KYJIbTYpOM Kak



O
CpCaACTBOM MTO3HAHUA MUPA, TOTOBHOCTb OCYHICCTBJIATH MPOCKTHYIO U UCCICAOBATCIILCKYIO
ACATCIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBepPCcAJIbHbIe YueOHbIe AelicTBUs ba3oBble
JIOTHYeCKHe eHCTBHSA
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKUX O0OBEKTOB,
MTOHATHUH, OTHOUIEHUH  MEXIy MOHATUSIMH,  (OPMYIIUPOBATH
oTpe/ieNieHus] MOHATUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIINH,
OCHOBAHUS JJIs1 0000IIEHHUS M CPAaBHEHUS, KPUTEPHUH IPOBOIUMOTO aHAITN3A,
BOCITIPUHUMATB, dbopmynupoBath u npeoOpa3oBbIBaTh  CYXKJIECHUS:
yTBEpAUTENbHbBIE U OTPUIIATENbHBIE, €UHIYHbIE, YACTHBIE U 00IMe, YCIOBHBIE, BBISBIIATH
MaTeMaTHUIeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (haKTax, TaHHBIX,
HAOJIIOJICHUSX U YTBEPKACHUSIX, MpeJiaraTb KpUTEPUH JIs BBISIBICHHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYHIL; J1€J1aTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U
WHIYKTUBHBIX  YMO3AaKJIIOYEHUH,  YMO3AKJIIOUEHMM 10  aHAJOTMH;  MPOBOJIUTH
CaMOCTOSITEJIBHO ~ JIOKAa3aTejIbCTBA MATEMAaTHYCCKUX YTBEpXACHUM (IpsMble W OT
NPOTHBHOTO), BBICTPAMBATh AapPryMEHTAIUIO, MPHUBOAWTH TMPUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHUS U BBIBOJIBI, BEIOUpATh CIIOCO0 perieHus y4eOHOM
3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMsI, BRIOMPATh HANOOJICE TOIXOMSIIMMA C
y4€TOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUCB).
ba3oBbie ucciienoBare/ibCKue AeMCTBUS
WCIIOJIB30BaTh  BOIMPOCHI  KaK  HCCIEIOBATEIBCKUM  HMHCTPYMEHT  ITO3HAHWUS,
(¢hopMynupoBaTh BONPOCH], (PUKCUPYIOLIUE MPOTUBOpEUne, MpolsieMy, YCTaHaBIMBATH
HWCKOMOE W JaHHOE, (POpMHUPOBATh THIOTE3Yy, apTyMEHTHPOBATH CBOIO MO3HIIMIO, MHEHUE;
MIPOBOJIUTH CAMOCTOSITEIFHO CIUIAHWPOBAHHBIN SKCTIEPUMEHT, HCCIICIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SBJICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00BEKTaMH, SIBICHUSMH, MIPOIIECCAMU, CAMOCTOSITEIILHO
dbopmynupoBaTh 0000IIEHUST W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO HAOIOICHUS,
WCCJIC/IOBAHMS, OIICHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pe3yJbTaTOB, BBIBOJOB U
000011IeHHH; TPOTHO3UPOBATH BO3MOKHOE PA3BUTHE TIPOIIECCa, a TAK)KE BBIJBUTATh
MIPEANOIOKEHHSI O €0 PA3BUTUHU B HOBBIX yCIIOBUSIX.
Padorta ¢ unopmanmeii:
BBISBJIATH Je(pUIUTHI HH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOMPOC U JIJIS pellIeHus 3a1a4H; BHIOMPATh HH(OOPMALIHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB,
aHAJIM3UPOBATh, CACTEMATU3UPOBATH U HHTEPIIPETUPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB
u GopM MpelCTaBICHUS; CTPYKTYPUPOBATh HHPOPMAIIHIO, TPEACTABIATh €€ B Pa3MUYHbBIX
dhopmax,
WLUTIOCTPUPOBATH rpapuueckKH;
OIICHUBATh HAJNEKHOCTh HMH(OPMAIMKA MO CaMOCTOSATEIHHO CGHOPMYITUPOBAHHBIM
KPUTEPUSIM.



O
KoMMyHuKaTHBHBIE YHUBePcaIbHbIEe YUeOHbIe AeiicTBUs O0menne:

BOCIIPUHUMATH U (JOPMYITHPOBATH CYKJACHHUSI B COOTBETCTBHH C YCIOBHUSIMH H LIEITISIMU
001eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHhMEHHBIX
TEKCTax, JaBaTh IMOSICHEHUS IO XOAYy pPELIeHHs 3aJa4d, KOMMEHTHPOBATh IOJYYECHHBII
pe3ynbTar; B XOJe OOCYXACHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAEMOW TEMBI,
npoOsieMbl, pelaeMoi 3ajaud, BBICKA3bIBATh HJIEW, HAllEJICHHbIE Ha TOWUCK pEIIeHUs,
COTIOCTABJISITh CBOM CY)KJICHUS C CYKIECHUSAMH IPYTHX YYACTHUKOB JUAJIOTa, OOHApyKUBATh
pas3inyure U CXOJCTBO MO3HIIMIMA, B KOPPEKTHOU Popme HopMyIHpoBaTh pa3HOIIIACUs, CBOU
BO3PaKEHUS; MIPEICTABISATH Pe3yIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMUS,
IPOEKTa, CAMOCTOSATEILHO BBIOMPATh (hOpMaT BHICTYIIIICHUS € YYETOM 3aj[a4 IPe3eHTalu U
0COOEHHOCTEHN ayTUTOPHH.

PeryasiTuBHbIe yHMBepcaabHble YueOHbIe qelicTBUA CaMoOpraHu3anus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHHS 331a4H, BEIOUPATh CIIOCO0 pemIeHus ¢ y4EToM
UMCIOIIMXCS  PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALINH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/IEKT:

BJIaJIETh HAaBBIKAMHU TI03HABATEIILHOW peQIIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEWCTBUH W MBICIHTENBHBIX TIPOIIECCOB, WX pE3yJNbTaTOB, BIANETh CIIOCOOAMH
CaMOMNPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3ysIbTaTa PEIICHNs MaTeMAaTHIEeCKOH 3a/1auH,
MPEeIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TPH PEIICHUH 33/a4d, BHOCHTH
KOPPEKTHBBI B JIESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, IAHHBIX, HaWIECHHBIX
OomMOOK, BBISBICHHBIX TPYIHOCTEH; OIICHMBATh COOTBETCTBHE pe3yibTara el ¢
YCIOBUSIM, OOBSCHATH TPHYMHBI JIOCTIDKCHHS WM HEJOCTIDKCHHS  pe3yIbTaToB
JeSITeNbHOCTH, HAXOAUTh OMIKOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1€ TEJIbHOCTD!

NOHUMATh U UCIOJIb30BaTh NMPEUMYIECTBA KOMAaHAHON U MHAMBUAYAIbHON PabOThI
IpU pelieHnH y4eOHbIX 3a1a4, IPUHUMATH L[eJIb COBMECTHOM 1€ATEIbHOCTH, TUNIAHUPOBATh
OpPraHU3allMI0 COBMECTHOM paboThl, pacHpelesiaTh BUABI paboOT, I0TroBapUBaThCH,
o0CyXJaTh TPOIECC M pe3yabTaT paboThl, 0000HIaTh MHEHHUS HECKOJBbKUX IOJIEH;
y4acTBOBaTh B TPYIIOBBIX (opMax padoTel (0OCyxneHHs, OOMEH MHEHHH, <MO3TOBBIC
HITYPMBI» M MHBIE), BBIIIOJHATH CBOIO YacTh PaOOTHl M KOOPJHMHUPOBATH CBOM JCHCTBHUS C
JIPYTUMH 4JICHAMHA KOMAaHJbl, OLEHUBATh KaYeCTBO CBOETO BKJIaJga B OOLIMI MPOIYKT IO
KpUTEpHSIM, CHOPMYIHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

NPEIMETHBIE PE3YJIBTATBI

K konny 10 knacca oOyuaromuiicss Hay49uTCs:
* CBOOOJTHO OTEpHUPOBaTh OCHOBHBIMH TOHSTHUSIMH CTEPEOMETPUH NPHU PELICHUH 33134 U
NPOBEJCHUU MaTEeMaTHUECKUX PACCyKICHH;
* IPUMEHATh AKCUOMBI CTEPEOMETPHHU U CIEJCTBHS U3 HUX MPU PELICHUH [€OMETPUUECKUX
3ajau;



O

* KJIacCU(DUIIUPOBATH B3aMMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IIIOCKOCTEH B MPOCTPAHCTRE;

* cBOOOJIHO OMEPUPOBATHh MOHSTHUSIMH, CBS3aHHBIMH C yIrJaMH B MPOCTPAHCTBE. MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEX]TY MPSMOM U TIOCKOCTBIO;

* cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMH,
CBOOOJTHO pacCrO3HAaBaTh OCHOBHBIC BHJbl MHOTOTPAHHUKOB (IIpHU3Ma, MHUPaMUIA,

NpSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo);

* KJTacCH(PHUIIMPOBATh MHOT'OI'PAHHHUKH, BBIOMpas OCHOBaHMS IS
KJIaCCHU(UKALINH;

* CBOOOJTHO ONEPHUPOBATH TMOHATHSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

* BBITIOJIHATH IMMapajlieIbHOE, IIEHTPAIbHOS W OPTOTOHAJIBLHOE NMPOSKTUPOBaHHE (UTYpP Ha
IJIOCKOCTH, BBITIOJHATH N300pakeHUs (PUTyp Ha TIIOCKOCTH;

* CTPOWTH CCUYEHHUS MHOTOIPAaHHHMKOB Pa3IHUYHBIMH METOJAaMH, BBIOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTENH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y;

* BBIUMCIIATh  IUIOMIAAM  [MOBEPXHOCTEH  MHOTOTpaHHUKOB  (mpu3ma, MHUpaMHa),
T€OMETPHUYCCKHX TeJl C PUMEHEHUEM (POPMYT,

* CBOOOJTHO OIIEPUPOBATH MOHITHSIMH: CAMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh U TNTIOCKOCTH
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CAMMETPHUH (DUTYPHI;

* CBOOOJTHO OTEPHUPOBATH MOHSATUSMHU, COOTBETCTBYIONIMMH BEKTOpaM M KOOpJIUHATAM B
MIPOCTPAHCTBE;

* BBITIOJIHATH JICUCTBHSI HAJl BEKTOPAMU,;

e pemiath 3aJayd Ha JOKAa3aTENbCTBO MAaTEMaTHYECKHMX OTHOIICHWH H HaXO0XKJICHUE
Te€OMETPUYECKHUX BETMYHH, IPUMEHSISI U3BECTHBIC METOIBI MPU PEIICHUH MAaTEeMAaTUYECKUX
3a]1a4 MOBBIIIEHHOTO W BEICOKOTO YPOBHS CJIIOKHOCTH,

* IPUMEHATH MPOCTEHUIINE MPOTPAMMHBIE CPEICTBA W SJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1ad,

* U3BIIEKATh, IPEOOPA30BHIBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTrypax, MpeCTaBICHHYIO Ha YepTeKax U PUCYHKAX;

* IPUMEHSATH MOJIyUYeHHbIC 3HAHUS HA TPAKTHUKE. CPAaBHUBATh U aHAM3UPOBAThH peasibHbIC
CUTYyallu, IPUMEHATh U3YUECHHBIC TIOHATHS B IPOIIECCE TIOMCKA PEIICHHSI MAaTeMAaTHIEeCKU
chOpMyJIMPOBAHHON TPOOJIEMBbI, MOJACTUPOBAThL peajbHbIC CUTyallMd Ha S3BIKE
TC€OMETPHUH, HCCIIEIO0BATh TOCTPOCHHBIE MOJIEIH C HCIOJIH30BAHUEM TI'€OMETPHUYECKHX
MOHATHI W TeopeM, ammapara anreOpbl, pemiaTh MPaKTHYECKUE 3aJaud, CBS3aHHBIC C
HaXOXXJCHUEM T€OMETPHUECKUX BEINYHH,

* UMETh MPEJCTABICHHUSI 00 OCHOBHBIX 3Tamax Pa3BUTUS T€OMETPHH KaK COCTAaBHOW YaCTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonny 11 knacca oOyyaronuiicss HAy4UTCs:

CBOOOJHO OIEPUPOBATh MOHSATHSAMH, CBS3aHHBIMH C LHWIMHIPUYECKOH, KOHHMYECKOW H
cheprudecKoi TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYYCHUS;

* OTIEPUPOBATH TOHATUSAMH, CBSI3aHHBIMH C TEJIaMU BpALCHHUSA. MUIHMHIPOM, KOHYCOM,
cdepoii u mapom;
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* pacrio3HaBaTh Tena BpamieHus (LIMHAP, KOHYC, cdepa U 1map) U OOBICHATH CIIOCOOBI
NOJTYYCHHS TEJl BPAILCHHUS,

* KJIacCU(UIMPOBATh B3aMMHOE PACIOI0KEHHE CPephl U TIIOCKOCTH;

* BEIYHCIISITH BEJTMYMHBI DJIEMEHTOB MHOTOI'PAHHUKOB U TEJl BpAIIeHUs, 00BEMBI M TUIOLIA TH

MOBEPXHOCTEH MHOTOTPaHHHUKOB U TEJ BPAILICHUS, TEOMETPUYECKHUX TeJl C MIPUMEHEHHEM

bopmy;

CBOOO/IHO ONEpPHPOBATh MOHITUSMH, CBS3aHHBIMH C KOMOWHALMSMH TEJ BpAILCHUS U

MHOTOTPaHHHKOB. MHOTOI'DaHHUK, BIHCAaHHBIA B c(epy M OMUCAHHBI OKOJIO ceps,

cdepa, BOECaHHAs B MHOT'OTPAaHHUK HJIH TEJIO BPAIICHHS;

BBIYUCIISITH COOTHOIICHHUS MEK/TY TUIOIIAIIMH IOBEPXHOCTEH U 00bEMaMH OI00HBIX TEJ;

n300paxath U3ydaeMbie (PUTYPHI, BBITOIHATH (BHIHOCHBIC) TNIOCKUE YEPTEKHU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell BpallleHus,

U3BJIEKATh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux Gurypax, npeAcTaBICHHYIO Ha YepTekaxX U pUCYHKaX;
CBOOOJTHO OTIEpUPOBATH OHITHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH OII€paliii HaJ BECKTOpaMu,

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPIHMHAT,

* pemaTh TeOMETPHUUECKHUE 3a]]a4i HA BHIYMCIICHUE YTII0B MEXKAY MPSIMBIMH M TUIOCKOCTSIMH,
BBIUUCIICHHE PACCTOSIHUN OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, HA TIPUMEHEHUE BEKTOPHO-
KOOPAWHATHOTO METO/1a MPH PEIICHHH;

CBOOOJHO ONEpPHPOBATH MOHATHAMM, CB3aHHBIMHU C JBM)KEHHUEM B IPOCTPAHCTBE, 3HATh
CBOIiCTBA JBHUKEHUMU;

BBINOJIHATh M300pakeHHs MHOTOIPAaHHMKOB W T BpAIICHUS IpH MapajjiedIbHOM
nepeHoce, LEHTPAIbHOM CUMMETPUH, 3€pKalTbHOM CHMMETPHUH, NPH MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus NOA0OUS;

CTPOHTH CEYCHUSI MHOTOTPaHHHUKOB U TEJl BPALICHHS: CeUCHUs IUITHHApPA (MapaieibHo 1

HEPICHIUKYIIIPHO OCH), CEYCHHUs] KOHyca (IapajuiesbHble OCHOBAHHIO M IMPOXOJSIINE
Yyepe3 BEepIINHY), CCYCHUS 11apa;
HCIIOJIb30BaTh METO/IbI TIOCTPOCHUS CEUEHHI: METOJL CIIEN0B, METOJ

BHYTPEHHEI0 IPOEKTUPOBAaHUS, METOJl IMEepeHOCa CEKyIleH IUIOCKOCTH; J0Ka3blBaTbh

Ir€OMETPHUYECCKHEC YTBCPIKACHU,

NPUMEHATh TEOMETpPHYECKHEe (aKThl I PEIICHHS CTEPEOMETPHUYECKUX — 3ajad,
MPE/IOIAraloInX HECKOIBKO IaroB PEUICHHUs, €CJIM YCIOBHS IPUMEHEHUS 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

pfuiath 3agadud Ha O0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOLIEHUHA U HaXO0XKXICHUC

IF€OMETPHUYCCKUX BCIINYHH,

IMPUMCEHATE IMPOrpaMMHBIE CPEACTBA U JIJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI IIPU
PCIICHNH CTEPCOMETPHUYECCKHUX 3a4a4,

IIPUMEHSATH [OJyYCHHbIC 3HAaHUS HA IPAKTUKE. CPAaBHUBATh, AaHAJIM3UPOBATH U OLICHUBATh
peanbHble CUTYyaluH, IPUMEHATh U3y4YCHHBIC IIOHATHS, TEOPEMBI, CBOWCTBA B IIpoLiECCE
MOWCKA pEIIeHUs] MaTeMaTH4ecKd C(HOPMYITHUPOBAHHON MPOOIEMbl, MOAEIUPOBATH
peanbHbBIE CHUTYallUM Ha S3bIKE TI'E€OMETPHUM, HCCIEJ0BaTh IIOCTPOEHHBIE MOJECIU C
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UCTIOJIb30BAHUEM TE€OMETPUYECKHX MOHSATHH M TEopeM, ammapaTra aiareOphl, pemarb
IIPAaKTUYECKUE 3a7a4M, CBSI3aHHbBIC C HAXOXKICHUEM T'€OMETPUYECKHUX BEIIUYMH,

* IMETh MPEJICTaBICHUs] 00 OCHOBHBIX 3Talax Pa3BUTHUS I'€OMETPHM KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IIVTAHUPOBAHHUE 10 KJIACC

Koan4yecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpaMMbI Beero Kontpoabubie | IlpakTuyeckue
padoTsbl padoThI
1 BBenenue B ctepeoMeTpuio 23 1
B3anMHoe pacrosioskeHre mpsSIMbIX B
2 MPOCTPAHCTBE 6 1
[TapamienbHOCT NPSIMBIX U IUIOCKOCTEHN B
3 MIPOCTPAHCTBE 8
[eprieHAUKYISAPHOCTH MPSIMBIX U TUIOCKOCTEH
4 B TIPOCTPAHCTBE 25
5 VYTIBI U paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BexTops! B pocTpaHcTBE 12
[ToBTOpeHwue, 006001IeHNE U CHCTEMaTU3alus
8 3HAHUI 5 g
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KUIACC

Koaun4vecTBo yacoB
HaumeHnoBaHue pa3esioB U TeM
Ne ni/m K n
NMporpaMMbl Beero OHTPOJIbHBIC PAKTHYIECKHE
padoThI padoThl
1 AHanuTuuyeckas reoMeTpHs 15 1
[ToBTOpeHwME, 00001eHue u
2 CHUCTEeMaTH3aIus 3HAHUH 15 !
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
[Tnomanu moBepxHOCTU U 0OBEMBI
5 KPYTJBIX TET 9 1
6 JBrokeHus 5 1
[ToBTOpEHME, 00001IeHNE u
7 cUCTEMaTH3aLs 3HAHUN 17 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4yacos

Bcero

KonTtpoJubHbie
padoTbI

IIpakTHyeckue
padoThI

JlaTa
H3Y4YeHUs

OcHoBHbIE MpaBWia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapaieIbHbIX
OpsIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

1 senens

[ToHsTHSI cTEepeOMETpHH: TOUKA, psimMas,
IUIOCKOCTh, MPOCTPaHCcTBO. OCHOBHBIE
IIpaBuJia U300paXKeHUs HA PUCYHKE
TJIOCKOCTH, MapaJUIeNIbHBIX MPSIMBIX

(oTpe3koB), cepeMHBI OTPE3Ka

[ToHsATHS: MepecekaroIuecs MI0CKOCTH,
nepeceKaronyecs npsimas v II0CKOCTb,
MOJIyIPOCTPAHCTBO




[TonsiTHsA: mepecexarouecs MmIoCKOCTH,
nepeceKaromnrecs npsimasi ¥ miocKoCTbh;
MOJTyIPOCTPAHCTBO

2 Heneist

MHoOTOTrpaHHUKH, U300paKCHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0BEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX O0HEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

3 Henens

CICOCTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJICACTBUA U3 HUX. CHOCO6I>I 3aJaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS TIPSMBIX U TIJIOCKOCTEH

10

N3o0pakeHune ceueHunii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT YEPE3 UX
pé6pa. M3o0paxkeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMH [[BETAMU

4 genens




11

N300pakeHne ceueHuii mupamMuasl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHue nepeceueHus
MIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUEHUH pa3HbIMU LIBETAMHU

12

N3o0paxeHune ceueHuil mupaMupl, Kyda u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 uxX
pébpa. N3o0paxkeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBanue
MOCTPOCHHBIX ceueHuu Pa3HbBIMH IBETAMU

13

N300pakeHne ceueHUi nupaMuipl, Kyda u
NPU3MBI, KOTOpPBIE TPOXOIAT dYepe3 HX
pEodpa. N3ob6paxenue nepeceyeHust
MOJIyYEHHBIX III0CKOCcTeN. PackpammBanue
MOCTPOCHHBIX CEUEHHI Pa3HBIMU IIBETAMHU

5 Henena

14

Merton cneoB Ui HOCTPOCHUS CEYEHUIN

15

Mertoa cneoB st MOCTPOCHUS CEUCHUI.
CBoiicTBa epecevyeHnil MPsIMbIX U
IUIOCKOCTEH

16

Merton cie0B A1 TOCTPOCHUS CEYCHUIA.
CaoiicTBa nepece4eHuil MpsIMbIX U
IIJIOCKOCTEN

6 Henmens




17

[TocTpoenue ceueHuii B mupaMu/ie, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 111aroB
MOCTPOCHUS

18

[TocTpoeHue cevenuii B mupamuje, Kyoe
o TpéM ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX qepTenceP"I U 3al1MCh HI1aroB
MOCTPOCHHS

19

[TocTpoeHue cedeHwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/’I " 3aIIMCh I1aroB
MOCTPOCHUS

7 Henmens

20

[TocTpoeHue ceueHuii B mupaMu/ie, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCH I11aroB
IIOCTPOEHUS

21

[ToBTOopenne mnmanumerpuu: Teopema o
MIPOTMOPIIMOHANILHBIX O0Tpe3kax. [logoboue
TPEYTrOJIbHUKOB

22

IloBropenue 1ianuMmerpuu: Teopema
Menemaga. Pacuerl B ceueHHSIX Ha
BBIHOCHBIX uepTexax. McTtopust pa3BuTHs

8 Henens

IJIAaHUMCETPHUU U CTCPCOMCTPUU




23

KonTponbsnas paborta " AKCHOMBI
crepeoMeTpun. CeueHus"

24

B3anMHoe pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpPEnMBaIOIIHUECS TPSIMBIE.
[Ipu3Haku CKpenIMBaIOMIUXCS MPSAMBbIX.
[TapamienbHble NpsIMbIE B IPOCTPAHCTBE

25

Teopema o0 CyIIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAaHHOW MPSIMOM, ITPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKaleh Ha JaHHOU
npsMoi. Jlemma o nepeceyeHuun
MapajuieNbHbBIX MPSAMBIX MNIOCKOCTBIO

9 Henens

26

[TapamienbHOCTB Tpex NMpsMBIX. Teopema o
TpEX NapajlIelbHBIX NpsAMBIX. Teopema o
CKPEIIMBAIOIIMXCS IPSIMBIX

27

[TapannensHoe MPOEKTUPOBAHHUE.
OcCHOBHBIE CBOIMCTBa MapajuICIBHOTO
npoektupoBanus. M300pakeHue pa3HbIx
buryp B nmapanneabHOU IPOEKIUN

28

IlenTpanbHas nmpoeKkus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXy TPSIMbIMHU

10 penens

29

3aaun Ha JOKA3aTeILCTBO U
HUCCIIENOBAHUE, CBI3AHHBIE C
pAacCIIOJIOKEHHUEM NIPSIMBIX B IIPOCTPAHCTBE




30

[TonsATHA: MapamIeNbHOCTh IPSIMON U

TUIOCKOCTH B npocTpaHcTse. [Tpu3nak
napauIeIbHOCTH MPSIMOH U TIIOCKOCTH.
CpoiicTBa napamieabHOCTH IPSIMON 1
IUIOCKOCTH

31

['eomeTpuueckue 3ajauy Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBS3aHHbIE c
HapajyIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

11 menens

32

ITocTpoeHnue ceyeHus, MPOXOIALIETO YEPE3
JTAHHYIO MIPSIMYIO HA YEPTEKE U
[apajuIelIbHOTO APyrou npsiMou. Pacuér
OTHOILIEHUH

33

[TapannenbHas mpoeKus, IPUMEHEHUE
JUTSL TTIOCTPOEHHSI CEUYCHU KyOa n
napasuienenumnena. CpoiicTBa
napasuieNienumne1a u mpu3sMbl

34

[TapannenbHblie muockoctu. Ilpusnaku
NapaJUIeJIBHOCTH JBYX IIOCKOCTEH

12 uenens

35

Teopema 0 napajuieIbHOCTH u
€AMHCTBEHHOCTH TUIOCKOCTH, TTPOXOISIICH
Yyepe3 TOUKY, He MIPUHAIJISKAIYIO JaHHON
TJIOCKOCTH | CIIEICTBUS U3 HEE




36

CaoiicTBa napauIeIbHbIX IJIOCKOCTEH: O
apajyIeJIbHOCTH IMPSIMBIX IIEPECEUYCHUS
IIpU [EPECEYEHUU JBYX NapajljieiIbHBIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapauienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPSIMBIX,

13 Henens

3aKJIIOYEHHBIX MEXKAY NapaJuIeIbHBIMU
IJIOCKOCTSIMU; O NEPECEYEHUU NPAMOU
C IByMs ITapaJUIEIIbHBIMU IIJIOCKOCTSIMU

38

[ToBTOopenue: Teopema [Iudaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiesienuneaa

14 wenens

41

Brruncnenue JuH OTPE3KOB B KyOe H
IIPSMOYTOJIBHOM TIapajulesIeUIe e

42

[leprieHAMKYASIPHOCTD NPAMOUN 1
mockocty. [Ipru3nak
NEePHEHANKYISIPHOCTH MPSAMOMN 1
IUIOCKOCTH




43

[IeprieH UKy IIPHOCTH NPSAMOUN U
iockocTy. [Ipu3nak
NEPIECHIUKYJIAPHOCTH MPSIMOU U
IUIOCKOCTH

15 menens

44

Teopema 0  CyIIECTBOBaHMH  H
€IMHCTBEHHOCTHU psIMOIA,
MPOXOJIIeH yepes TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYISIPHON K
MJI0CKOCTH

45

[111ocKOCTH M NEPIEHIUKYIIAPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

46

[110cKOCTH U NEePHEHIUKYISIPHbIE UM
IpsIMbIE B MHOTOTPaHHHKAX

16 menens

47

HCpHCHI{I/IKyJ'ISIp M1 HaKJIOHHAasd.

[TocTpoenue nepneHauKyIsipa U3 TOUYKU Ha
IpsIMYIO

48

IlepnieHquKyIsp U HAKIOHHAS.
ITocTpoeHue nepneHauKysapa U3 TOYKU Ha
IPSIMYIO

49

Teopema o0 TpEX NepHEHAUKYIIAPAX
(mpsimast 1 oOpaTHast)

17 venens

50

Teopema 0 TpEX MEepHEHAMNKYIIAPAX
(mpsimast 1 oOpaTHas)




Yroa Mexay CKpelmuBaromUMHUCs

o1 IPSIMBIMU
[Touck nepneHANKYISAPHBIX MPSAMBIX C
52 MIOMOUIbIO MEPIEHANKYIIIPHBIX 18 menens
IUIOCKOCTEN
53 OpToroHaJibHOE MTPOCKTUPOBAHUE
[Toctpoenue ceuenuit Kyba, mpU3MBI,
54 IIPABWJIBHOM NMHUPaMHUIBI C TOMOLIBIO
OPTOrOHAJILHOM IIPOEKIIUHU
IToctpoenue ceueHuit kyoa, mpu3Msl,
55 IIPABWJIBHOM NMHUPaMHUIbI C TOMOLIBIO 19 nenens
OPTOTOHAJILHOM NPOEKIINU
CummeTtpust B MPOCTPAHCTBE
56 OTHOCHUTEIIBHO II0cKocTu. IlnockocTn
CUMMETPH B MHOTOTPaHHHUKAX
[Ipu3Hak nepneHauKyJISIPHOCTH IPIMOM U
57 IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN
58 ITpaBuiibHBIE MHOTOI'paHHUKU. Pacuér 20 nenens
paccTOSHUN OT TOYKH JI0 MJIOCKOCTU
50 IIpaBunpHble  MHOrOrpaHHuku.  Pacyér

paCCTOHHI/Iﬁ OT TOYKH A0 IINIIOCKOCTH




60

CriocoObl OIyCTUTh NEPHEHANKYJISAPBIL:
CUMMETPHS, CABUT TOUKH IO NapajIeIbHON
IPSAMOM

61

Cnur mno HemapayuleJIbHOW — MpPSIMOH,
U3MECHEHUE PACCTOSHUMI

21 "Henens

62

Kontponbnas  pabora  "BzaummHoe
pacToIOKEHUE MPSIMBIX U TUIOCKOCTEH B
nmpocTpaHcTee”

63

IToBTOpEHME: Yyroa MKy NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHS B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IloBTOpeHne:  yrom  Mexay
CKPEILIMBAIOIIMMHUCS MIPSMBIMU B
IIPOCTPAHCTBE

22 Henens

65

FCOMeTpI/I‘-IGCKI/IC MCTOJbI BBIYHUCIICHHUA yTJIa
MCXKAY IPAMBIMU B MHOT'OT'PaHHHUKAX

66

JIByrpansbiii yrosn. CBOMCTBO JMHEMHBIX
YIJIOB IBYT'PAHHOTO yIJIa

67

ITepnenaukynspHele muockoctu. CBoicTBa
B3aMMHO NEPIEHANKYIISIPHBIX MJIOCKOCTEN

23 Henens




68

[Tpuznax MePIEHIUKYIAPHOCTH
IJIOCKOCTE; TeopeMa O  MpsAMOU
nepeceyeHust JIBYX IUIOCKOCTEH
MEePIEHANKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[TpssMOyTOBHBIN apaenenunen; Kyo;
U3MEPEHUS, CBOMCTBA IPSIMOYIOJBHOIO
napajuiesienumne1a

70

TeopeMa 0 JuaroHajiu IIPAMOYTOJIBHOI'O
napajuiejicnuieaa u CJICaACTBUC U3 Heé

24 uenens

71

CrepeoMeTpuyueckue ¥ MPUKIATHBIC
3a/1aud, CBSA3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MPSIMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpEIMBAIOIIMECS IIPSAMBIE,
NapajulelIbHbIE INIOCKOCTU B CTaHIAPTHBIX
MHOI'OIPaHHUKAX

73

Hapa napajjiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIUMBAOIIHUXCA ITPAMBIX, PACCTOSHUC
MCKAY CKpCHIUBAOIHUMUCA IPAMBIMU B
MMPOCTBIX CUTyalHUAX

25 Henensa

74

PaccrosiHue OT TOUKH [0 IIJIOCKOCTH,
paccTosiHue OT MPAMOM J0 TIOCKOCTH

75

Brruucnenue paccTosHAN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU C
MTOMOUIBIO NEPIEHANKYJIIPHON IIIOCKOCTH




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

76 TEOPEMbI KOCHHYCOB U CHHYCOB IS 26 Henens
TPEXTPAHHOTO yTJIa
- D1eMeHTHI ChepruIecKoil reoMeTpuu:
reoJie3n4ecKre JMHUU Ha 3emiie
Konrponsnas padora "Yrisl u
8 paccrosHus"
CucremaTtu3zanus 3HaHUN "MHOrorpaHHUK
9 ¥ €0 3JIEMEHTHI" 27 nenens
[Tupamuga. Buasl nupamun. [paBuibHas
80 nupamua
[Tpusma. [Ipsimast 1 HaKJTIOHHAS IPU3MBI.
81 [IpaBunbpHas npusma
[Ipsamoit MapaJuIeNeNnIe,
82 MPSIMOYTOJIbHBIN Mapajiesenumnes, Kyo 28 nenens
83 Brinykieie MHOrOrpanHuku. Teopema
Ditnepa
Beinykiibie MHOrorpanHuku. Teopema
84 Oiinepa. [IpaBuibHbIEC U IOyIPaBUIIbHBIC
MHOTOTPaHHUKHU
85 KonTponbras padorta "MHOrorpaHHUKHA' 29 "Henmens




IlousTre BCKTOpPA Ha IMJIIOCKOCTH U B

86 MPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3nocTs BekTOpOB 1 30 Henensa
89 [TpaBwiio mapamienenumnena 1
90 YMHOKEHUE BEKTOpa HA YUCIIO 1
PasnoxxeHue BekTopa mo 6a3ucy Tpéx
91 BEKTOPOB, HE JIeXKAIIUX B OJHOU 1 31 menens
TIOCKOCTH
92 CkansipHOE MTPOU3BEACHUE 1
03 Berunciienue yria Mexay BEKTOpaMHu B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3a1a4u ¢ BEKTOpaMHu 1 32 nenmens
95 O0o001IeHre U CHCTeMAaTH3ans 3HAHUN 1
96 O06o001IeHre U crucTeMaTu3alus 3HaHU ! 1
97 HToroBas KOHTpOJIbHAs paboTa 1 33 "Henens
98 HroroBas koHTpoIbHAs paboTa 1
99 O00011IeHYEe U CUCTEMATU3ALMS 3HAHUI 1
100 O0001IeHre U CHCTeMAaTH3aINs 3HAHUN 1 34 nenens
101 Pezeps 1
102 Peseps 1




OBUIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

102




11 KJIACC

KonunuectBo yacos JIEKTPOHHbIE
Tlata uugposbie
Nen/n | Tema ypoka Koutpoanubie | IMpakrudyeckue oGpa3oBaTejbHbIe
Beero H3y4eHUs
padoTbI padoThbI pecypchl
[ToBropenue temsl "KoopauHatel BekTopa
1 Ha TUIOCKOCTH M B IPOCTPaHCTBE" 1 1 nenens
IToBTOpEeHune TEMBI "CkanspHog
c MIPOU3BEICHNE BEKTOPOB" 1
[ToBropenue Tembl “BpluucieHue yria
3 MEXly BEKTOpaMHU B IPOCTpaHCTBE" 1
[ToBropenne Tembl "YpaBHEHHE MPIMOH,
4 TIPOXO/ISIIEH Yepe3 ABe TOuKH'” 1 2 Henens
YpaBHEHHE MIOCKOCTH, HOpMaJlb,
5 YPaBHEHHUE IUIOCKOCTHU B OTPE3Kax 1
YpaBHEHME IIOCKOCTH, HOPMAJIb,
6 yYpaBHEHHE IUIOCKOCTH B OTPE3Kax 1
7 BexTopHoe npousBeneHue 1 3 Henens
JIuHeiiHble HEpaBEHCTBA, TMHEMHOE
8 IpPOrpaMMHUPOBAHNE 1
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
1

MIPOrpaMMHUpPOBaHUE




AHaMTUYECKUE METOJbl pacuéra Yria|

10 MEK1y MPSIMBIMU B MHOTOTPaHHUKAaX 4 nepens
AHanuTHYECKUEe MEeTOJbl pacyéra yriaj

1 MEXy TUIOCKOCTSIMH B MHOTOTPaHHUKAX
@dopmMmyna paccTOSHHSL OT TOYKH J0

12 IUTOCKOCTH B KOOPJIMHATAX
HaxoxxneHne paccTOsSHMA OT TOYKH J0

13 IUIOCKOCTH B KyOe 5 Hezens
Haxoxnenue paccTosiHUI OT TOYKH 10

14 IUIOCKOCTH B MTPABUIILHOM MHUpaMU/IE
KonTponbhas pabota "AHanuTHueckas

15 reoMeTpust
CedeHust MHOTOTPaHHUKOB: CTaHJAPTHBIE

16 6 Henens
MHOTOT'PaHHUKH

17 CedeHnss MHOTOIPaHHUKOB. METO/] CJICJIOB
CedeHus MHOTOTPaHHHUKOB: CTaHJapTHBIC

18 IUIOCKOCTH, NIEPEeCceUeHus! MPSMBIX U
IUIOCKOCTEH
[TapasienbHbIe IPSIMBIE W TUIOCKOCTH:

19 f Henmend
HapaiesIbHbIe CeUSHHS

20 [MapannenbHbIC TPSMBIE U TNIOCKOCTH:

Pacy€T OTHOLIEHUN




21

[TapaynenbHble PSAMBIE U TIIOCKOCTH:
YIJIBI MEXKTY CKPELIMBAKOILUMUCS
IPSAMBIMU

22

[IepnieHauKysIpHBIE IIpsIMBIE u
IIJIOCKOCTH CTaHJapTHbIE napsl
MEPIEHIUKYISPHBIX  IUIOCKOCTEN H
IPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB

8 Henmens

23

[IepnieHauKysIpHBIE IIpsIMBIE
IJIOCKOCTH: TEOPEMA O Tpex

NEePIEHAUKYIISIpax

24

[leprienauKyIspHBIE MPSIMBIE U
IUIOCKOCTH: BBIYMCIIEHUS JJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpeHnue: miomaam
MHOTOYTOJTEHUKOB, OPMYIIBI JIS
TUIOMIaIel, COOOpaKeHUS MOT00HS

9 menmens

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIoaaAeH, COOOpaKkeHUsI O I00US

27

[ToBTOpenue: iomanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI TS
TUTOIIA IeH, COOOpaKCHHUS TTOT00HSI




HJ'IOH_[aI[I/I CeUeHHUH MHOI'OTPaHHHUKOB.

28 IUIOIAAM TOBEPXHOCTEH, pa3pe3aHus Ha 10 nenens
4acTH, COOOpaKeHHsI OO0
[lnomangyu cedyeHMii MHOTOTPAHHUKOB:
29 IUTOILA/M ITOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKeHHsI TIOI00Ms
KonTponsnas padora "[loBTopenue:
30 MHOTOTPaHHUKH, CCUCHUS
MHOTOI'PaHHUKOB"
O061éMm Tena. O6beM NPSIMOYTOJIEHOTO
31 Mapaesenyea 11 menens
3anmauu 00 yaBoeHHH Ky0Oa, 0 KBaapaType
32 Ky0a; O TpUCEKIUHU yTia
CrepeoMeTpHuecKHe 3aJaul, CBS3aHHBIE C
33 00BEMOM MPSMOYTOIBHOTO
napasuiesenumnes1a
[Ipuknannelie 3a1a4u, CBsI3aHHBIE C
34 BBIYHCIICHHEM 00bEMa MPSIMOYTOJIBHOTO 12 memens
napaJieNnenumneaa
35 O06BEM npsMOi IPU3MBI
36 CrepeoMeTpHuueckue 3a7auu, CBSA3aHHbBIE C

BBIYHCIICHHEM 00BbEMOB MPSIMON MTPU3MBI




HpI/IKJ'IaI[HI)IG 3aJa4H, CBA3aHHBIC C

37 00BEMOM MPSMOI IPU3MBI 13 menens
Brrancienne 006MOB TEJI C IIOMOIIBIO
38 ompefenéHHoro  uHTerpana. O0BéM
HAKJIOHHOM MPU3MBI
Brrunciienne 0065EMOB TeJ C IIOMOILBIO
39 ompenenéHHoro uHTerpana. OO0BEM
TTUPAMH/TBI
®opmyna o6béMa nupamuabl. OTHOIIEHKE
40 00BEMOB MUPAMUJ ¢ OOIIUM YTIIOM 14 wenens
®opmyna o0béMa nupamuabl. OTHOIIEHKE
41 00BEMOB MUpaMHU/T ¢ OOIIIUM yTIIOM
CrepeomeTpudecKue 3a7a4d, CBI3aHHBIC C
42 00BbEMaMu HaKJIOHHOM MPU3MBI
CrepeomeTpuyuecKkue 3a7auu, CBS3aHHBIE C
43 00BEéMamMu TUPAMUJIBI 15 menens
[Ipuknagueie 3aga4n mo Teme "OO0bEMBI
44 Ten", CBI3aHHbBIE ¢ 00BLEMOM HAKIIOHHOM
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "O0bEMBI
TEN'', CBSI3aHHBIC C 00BEMOM TTUPAMUJIBI
[Ipumenenne 00BEMOB.  Bwrumucienue
46 16 Henmens

PACCTOSAHUA A0 INIOCKOCTHU




Kontponbnas padota "O0BnEM

ar MHOTOTpaHHHUKa"
Hunuaapuyeckasi IOBEPXHOCTD,

48 o0pasyroliye HMINHAPUIECKOM
IIOBEPXHOCTHU
unmuaap. [IpsMoi KpyroBoW HUIUHAD.

49 17 wenens
[Inomane MOBEpXHOCTH LUIUHAPA
Konnueckass MoBepXHOCTb, 0Opasyromiue

50 KOHMYECKOH IoBepXxHOCcTH. KoHyC
CeueHue KOHYyca MIOCKOCTBIO,

o1 NapauIeIbHON IIJIOCKOCTU OCHOBAHUS

5 VYceuénnbiii konyc. M3o0paxeHune

5 KOHYCOB U YCE€UEHHBIX KOHYCOB 18 nenens
[Tnomaas 60K0BOM NOBEPXHOCTH U

53 IIOJIHOM ITIOBEPXHOCTU KOHYyCa
[Tnomans O0KOBOI MOBEPXHOCTH U

54 IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuyuecKkue 3a1auu Ha

55 JI0Ka3aTeNbCTBO U BBIYKCIICHUE, 19 menens
IIOCTPOCHUEM CEYECHHUH WINH/PA, KOHYCa
CrepeoMerpuueckue 3a1a4u Ha

56 JI0Ka3aTeNbCTBO U BHIYKMCIICHUE,
IIOCTPOCHUEM CEYEHHMH WINHAPA, KOHYyCa

57 [IpuknanHelie 3a1auu, CBSI3aHHBIE C




OUJIMHAPOM

HpI/IKJ'IaIIHBIC 3aJa4u, CBA3aHHBIC C

58 HHTHHAPOM 20 Henens
59 Cdepa u map
[Iepeceuenue cdepsl 1 mapa ¢
60 iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bun u n3o6paxenue mapa
Ilepeceuenue cheps 1 mapa ¢
61 iockocThio. Kacanue mapa u cdepsl 21 Hemens
IUIOCKOCThI0. By u n3o6paxenue mapa
VYpaBuenue chepsl. [Inomans chepsl u e€
62 yacTen
63 CummeTpus cdepsl u mapa
CrepeomeTpuueckue  3aJaud  Ha
JI0Ka3aTelbCcTBO M BBIYUCIICHUE,
64 CBA3aHHBIE €O c(epoil W mapom, 22 menens
MOCTPOCHUEM UX CEUEHHH MI0CKOCThIO
CrepeomeTrpuueckue 3a/1a4u Ha
JI0Ka3aTelbCTBO M BBIYUCIICHUE,
65 CBA3aHHBIE cO cdepoil U 1IapoMm,
MIOCTPOCHUEM UX CEUEHHH MI0CKOCTBIO
66 [Ipuknaanbie 3a1a4u, CBSI3aHHBIE CO

cdepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUKCJICHUS B OKPY>KHOCTHU, CTAHJaPTHBIE 23 Heens
mogo0us
68 Paznuunbie KOMOMHAIIMY TEJT BPAIICHHS U
MHOTOTPaHHUKOB
3amauu 1o Teme 'Tena 1 MOBEPXHOCTH
69 BpanieHus "
3amauu 1o Teme ''Tena U MOBEPXHOCTH
70 BpareHus" 24 nenens
KonTponsHas pabota "Tena u
1 IOBEPXHOCTH BPALLEHUS
O6bém nunuuapa. Teopema 00 00BEME
12 IpsIMOTO LMWJIMHPA
Brrancienne 00bEMOB TeI € TIOMOIIBIO
73 onpezenénHoro uHrerpana. OO0bEM 25 uemens
KOHYyca
[Tnomanu 60K0BOM U MOTHON MOBEPXHOCTH
& KOHYyca
CrepeoMeTpHUECKHE 33a/1a4H, CBSI3aHHBIE C
75 BBIUMCJIEHHEM 00BEMOB IIMIIMHPA,

KOHYyCa




76

[Tpuknagaeie 3anaun 1Mo Teme "O0bEMBI U
TUTOIIAU TTIOBEPXHOCTEHN Ten"

26 Henens

77

O0béM mIapa U MapoBOro CEKTOPA.
Teopema 00 o0wéMe mapa. [Tmomans
cdepsl. CTepeoMeTpruecKre 3a1auy,
CBSI3aHHBIC C BHIYHCICHUEM 00BEMOB
Iapa, apoBOTr0 CErMEeHTa M IIapOBOTO
CEeKTOopa

78

[Tpuknagaeie 3aqaun 1Mo Teme "O0bEMBI
TeNn', CBSA3aHHBIE ¢ 00BEMOM IIapa u
wioma b0 cepbl. COOTHOMICHUS MEXITY

IUIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMHU
MOJOOHBIX TEN

79

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa mpu noJ00HH.
CrepeomeTpUUeCKHUE 3a/1a4H, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TEJI U TUIOIAAEH
MIOBEPXHOCTEU

27 Henens

80

KontponbHas paborta "[Tnomann
MOBEPXHOCTU U OOBEMBI KPYTIIBIX TET

81

JIBr>keHus mpocTpaHcTBa. OTOOpakeHusl.
JIBrokeHust ¥ paBeHCTBO ¢Guryp. Oomume
CBOMCTBA JIBMKESHUH




82

Bunnl IBIDKECHUN. napasieabHbIIA
MEPEHOC, ILIEHTpaJibHasi  CUMMETpPHS,
3epKaJibHasi CAMMETPHS, TOBOPOT BOKPYT
IpsIMOI

28 Henens

83

[IpeoOpazoBanust momobus. Ilpsmas u
chepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBIKCHUS

85

KontpomnbHas padota "BekTops! B
mpocTpaHcTBe”

29 Henena

86

O6o61maromee nosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3aIlUs 3HAHWN .
"[lapamieabHOCTh MPSIMBIX U IJIOCKOCTEH
B ITPOCTpaHCTBE"

87

Ob6o06maromee noproperue 11 nonsruii u

MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs 3HAHUI:
"BekTopsl B mpocTpancTse”

88

Ob6o06matommee noproperue 11 nonsatuit u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIs 3HAHUI:
"BexTopsl B mpocTpaHcTBe"”

30 uemens




89

O6o61maromee nmosropeHue 11 nonsaTuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3aIlUs 3HAHUN .

"O0beM MHOrOrpaHHuKa"

90

O6o61maromee nmosropeHue 11 noHsaTHii u
MeT0JI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIs 3HAHUI:
"O6bemM MHOTOTpaHHUKA"

91

O6o0matomee mosropeHue 11 moHsITHI 1
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUsl 3HAHUI:
"TLnomaay MOBEpXHOCTH U 0OBEMBI
KPYTJIBIX Ted"

31 uenens

92

O6o061maromee nmosropeHue 11 nousaTHii n
METOJIOB Kypca reometpun 10-11
KJIacCOB, CHCTEMAaTH3aLUsl 3HAHHH:
"[1nomaay noBepxXHOCTU U O0BEMBI
KPYIJIBIX TeT"

93

Wrorosas koHTposibHas paboTa

32 "enens

94

Hrorosas kKoHTpoJbHAA paboTa

95

[ToBTOpEeHME, 0000IIEHNE 1

cucTeMaTHu3alus 3HaHUM




96

Hcropust pa3BUTUS CTEPEOMETPHUH KaK
HaykKu u €€ poidb B pPa3BUTUHU
COBPEMEHHBIX WMHXEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOT U

33

HEOCTIA

97

Hcropus pa3BuTHS CTEPEOMETPUU KaK
HAykKu M €€ poiib B Pa3BUTUHU
COBPEMEHHBIX WH)KEHEPHBIX "
KOMIIBIOTEPHBIX TEXHOJIOI Ui

98

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAYyKH W €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAayku © e€ poJdb B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJIOT Uil

34
HeIels

100

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAaykKu u €€ poidb B pa3BUTUHU
COBPEMEHHBIX WH)KCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BuTHS CTEPEOMETPUU KaK
HAykKu M €€ polib B Pa3BUTUHU
COBPEMEHHBIX WH)KEHEPHBIX "
KOMIIBIOTEPHBIX TEXHOJIOI Ui




Hcropus pa3BuUTHS CTEPEOMETPUU KaK

102 HAyKu H €€ poiIb B Pa3sBUTUHU 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOI MM
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

i Maremaruka. ['eomerpusi, 10 kinace/ Mep3nsik A.I'., Homuposckwuii /1. A., [Tonsikos
B.M.; mox penakmueii [Tononsckoro B.E., O6mecTBo ¢ orpaHM4eHHONH OTBETCTBEHHOCTHIO
Mznarensckuii nentp «BEHTAHAI'PA®»; Akimoneproe o0iiectBo «M31aTenbcTBo

«IIpocenienne»

. Marematuka. I'eomerpust, 11 xmacc/ Mepsusk A.I'., Homuposckuii I.A., IlomsikoB
B.M.; non penakuueii [Tomonsckoro B.E., O6miecTBo ¢ orpaHi4eHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-

I'PA®»; Axunonepnoe obuectBo «M3narenbctBo «IIpocsenienne»

METOAUYECKHUE MATEPUAJIBI UL YYUTEJIA

. Maremaruka. ['eometpusi, 10 knace/ Mep3nsik A.I'., Homuposckwuii JI.A., TTonskos
B.M.; non penakuueii [Tomonsckoro B.E., O6miecTBo ¢ orpaHideHHON OTBETCTBEHHOCTHIO
Mznarensckuii ientp «BEHTAHAI'PA®»; Akimoneproe o0miectBo «M31aTenbcTBO
«ITpocsemienune»

i Maremaruka. ['eomerpusi, 11 knace/ Mep3nsik A.I'., Homuposckwuii /1. A., [Tonsikos
B.M.; mox penakmueit [Tononsckoro B.E., O6mecTBo ¢ orpaHi4eHHON OTBETCTBEHHOCTHIO
W3narensckuii nentp «BEHTAHA-

I'PA®»; Axmuoneproe obmectBo «M3nmarensctBo «IIpocBemenne» LHHUPPOBBIE
OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH

HTEPHET



1. www. edu - "Poccuiickoe obpa3zoBanue” deaepanbHblil HOPTA.

2. www.school.edu - "Poccuiickuii 001eo0pa3oBaTeabHbIi mopTan”.

3. www.school-collection.edu.ru/ Enunas xosekims TUQPOBBIX 00pa3oBaTEIbHBIX
pecypcos

4, www.mathvaz.ru - doCbe KOJILHOTO YUUTENIs MAaTeMaTHKA

JoxymeHTanus, pabodne MaTepuansl s yUYUTEIs MaTeMaTUKN
5. WWW.it-n.ru"CeTb TBOPUECKHUX yUUTEICH"

6. www.festival.1september.ru ®ectuBans negaroruuecKux UiacH



