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PabGouast nmporpamma no yue6Homy npenmety «l'eomerpus» 1 10 m 11 kimaccoB cocraBiieHa ¢
yuetom TpeboBanuii denepanbHoro 3akoHa "O6 obpazoBanuu B PO" ot 29.12.2012 N 273-D3; ; ®I'OC
COO (mpuka3z Munnpocsemenusi Poccun Ne 413 or 17.05.2012r. (B pemakmuu ot 12.08.2022 Ne 732);
denepanbHON 00pa30BaTEIBHONM MPOTPaMMBI CpeHETro o0mero obpa3oBaHus (Mpuka3 MUHIPOCBEIICHUS
Poccun Ne 371 or 18.05.2023); denepanbHOil paboueil mporpamMMbl CpeaHEro obmero oOpa3oBaHus
«Matematuka» (s 10—11 kinaccoB 06pa3oBaTeNbHBIX OPraHU3alHil yrIyOneHHbIH ypoBens) 2023 1.1, OOIT
COO MBY «JIuneit Ne 76» ot 30.08.2024 r. Jlns coctaBieHUs IIPOrpaMMbl Kcrosib3oBaics KoHcTpykTop
pabouux nporpamm ECOO (Pabouast mporpamma ydeOHoro npeamera «I'eomerpusi. YriayOaeHHBIH YPOBEHBY
st obyuaromuxcs 10-11 kmaccos (1D 6228723)).

[IporpaMmma opueHTHpOBaHa Ha UCIIOJIb30BaHUWE ydyeOHMKa Maremaruka: anreOpa U Hayaia
MaTEeMaTUYEeCKOTro aHanuza, reomerpus. I'eomerpus. 10-11 kmaccel: 0a30BbI U YriTyOJeHHBIH YpPOBHH/
[JI.C. Artanacsu, B.®. byry3os, C.b. KagomiieB u ap.]/ - Mocksa: IIpoceemienne, 2021. B YuebHoM
mnane MBY «JIuneit Ne76» Ha usydenue npenmera «MaremaTuka: reomerpusi» oroautcs B 10 u 11
Kjaccax - 3 yaca B Hezenro. Peanmu3anus nmporpammbl 2024-2025 y4eOHBIN TO/I.

Pabouass mnporpamma mo ydeOHOMY mpeamery «l'eoMeTpus» OIpenessieT CoJepKaHue
JIESITEIBHOCTH C  YY4eTOM OCOOCHHOCTeH oOpa3zoBarenbHOM mnomutukn MBY «Jluneit Ne 76y,
00pa3oBaTEIbLHBIX TOTPEOHOCTEH H 3aIPOCOB 00YJAFOIIIUXCSI.

['eomeTpus siBisieTcs OJHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEro O0Iero oO0pa3oBaHHUA, TaK Kak
o0OecrieunBaeT BO3MOXHOCTb H3YYEHMsI IUCLUIUIMH €CTECTBEHHO-HAyYHOM HAINpaBIEHHOCTH W IPEAMETOB
TYMaHUTapHOTO HHKIA. [I0CKONBKY JOrH4ecKkoe MbIIUIeHUE, (GOpMUPYEMOe MPU U3YYEHHHU O0YyYarolIMMHUCS
MOHSTUHHBIX OCHOB T'E€OMETPUM, IPU JOKA3aTeIIbCTBE TEOPEM M TIOCTPOCHUHM IEMOYKH JIOTHYECKUX
YTBEP)KACHUM TMpPH pPEIICHUUd TeOMETPUYECKHX 3aJady, YMEHHE BBIIBUTaTb U OINPOBEpPrarb T'HIIOTE3bI
HEIOCPEJACTBEHHO HCIOJB3YIOTCA IpU pEIICHWH 3a/ad eCTECTBEHHO-HAyYHOro LMKJIA, B YacTHOCTU
dbuznyeckux 3aaay.

Llenv oceoenusi npocpammul yuyebHOro kypca «l'eomerpus» Ha yriyOlIEHHOM YpOBHE — pa3BUTHE
WHAUBUAYAIBHBIX CIOCOOHOCTEH 00yJaromuXcs MpU U3yYEeHUN F€OMETPHH, KaK COCTABISIONICH MPeAMETHON
obnactu «MareMmarrka 1 HHGOPMATUKaA» Yepe3 00ecrieueHre BO3MOKHOCTH MTPUOOPETEHUS U UCTIOJIb30BAHUS
Oojee rIyOOKMX T€OMETPUYECKUX 3HAHUN U JEHCTBUM, Crenu(UYHBIX T€OMETPHH, U HEOOXOIUMBIX IS
YCHENHOro Npo(eCcCUOHANBHOI0 00pa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BaHUEM MaTEMAaTUKH.

Ilpuopumemuvivu 3adayamu Kypca TEOMETPUHM Ha YIIyOJIEHHOM YpOBHE, PpACHIMPSAIOINIUMUA H
YCUJIMBAIOIKUMU Kypc 6a30BOr0 YPOBHS, SBISIOTCS:

pacuIiipeHre IpeCTaBIeHUs 0 TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYphl U (OPMUPOBAHKE OCO3HAHUS
B3aUMOCBSI3H T€OMETPHU C OKPYKAIOIUM MUPOM;

dbopMupoBaHUEe MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaKk O BAKHEHIIMX MaTeMaTHYeCKHX
MOJIEJISIX, TIO3BOJISIONINX OMUCHIBATh U U3Yy4YaTh Pa3HBIC SBJIICHUS OKPYXKAIOIIEro MUpPa, 3HAHWE MTOHSATUHHOTO
anmapara 1o pazaeny «CtepeoMeTpusd» yueOHOTO Kypca FeOMeTpHH;

dbopMHUpOBaHHE YMEHHS BJIAJACTh OCHOBHBIMH TIOHSATHSIMH O TMPOCTPAHCTBEHHBIX (Urypax HU HX
OCHOBHBIMH CBOMCTBaMHM, 3HAaHUE TeopeM, (GOPMYIT U YMEHHE UX MPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEIeHUS 3a/1a4;

dbopMupoBaHUE YMEHUS PAclO3HABATh HA YEPTEkKaxX, MOJENAX U B peaJbHOM MHpPE MHOTOTPAHHUKU U
Teja BpallleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIH;

dbopMUpOBaHNE MOHUMAHHS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOSHUS MaTEeMaTHUECKUX TEOpHi,
(dbopMHupOBaHKE TOHUMAHUSI POJIM AKCHOMATHKHU TIPH TIPOBEICHUN PACCYKICHUH;

dbopMupoBaHHEe YMEHHS BIaJeTh METOJAMU JIOKA3aTeIbCTB W aJITOPUTMOB pEIICHUS, YMEHHS HX
MPUMEHSTh, IPOBOJIUTH JI0Ka3aTeNbHbIE PACCYK/IEHUS B XOJ/I€ PEUICHUS CTEPEOMETPUUYECKUX 3a/1ay U 3a7a4 C
MPAKTUYECKUM COJep)KaHueM, (OPMUPOBAHUE TPEACTABICHUS O HEOOXOAMMOCTH JIO0Ka3aTeIbCTB IPU
000CHOBaHUM MaTEMAaTHYECKUX YTBEPKICHHM W POJM AaKCHOMATUKH B TPOBEICHUU JIETyKTUBHBIX
pacCy KIeHUN;

pa3BUTHE U COBEPIIEHCTBOBAaHME HHTEIUIEKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEH OO0yyaroummxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHHS, HHTEpeca K U3YUSHHIO
T€OMETPUH;

dbopmupoBaHrue (yHKIIMOHATBLHOM T'PaMOTHOCTH, PEJIEBAHTHON TEeOMETPUHU: YMEHHUS pacro3HaBaTh
MPOSIBIICHUS] TEOMETPUUECKUX MOHITHIA, 0ObEKTOB U 3aKOHOMEPHOCTEN B pealbHBIX )KU3HEHHBIX CUTYaLUsAX U
Opu  W3yYeHUH JAPYyTUX Y4YEOHBIX TMPEAMETOB, WPOSBICHUS 3aBHCHUMOCTEH ©  3aKOHOMEPHOCTEH,
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MOJICJIMPOBAHUSL PEATbHBIX CUTYyallui, UCCIAEAOBAaHUS MOCTPOCHHBIX MOJENEH, HHTEPIPETAI[UN MOTYUYEHHBIX
pe3yNbTaToB.

OCHOBHBIMHU COJIepKaTEIbHBIMHU JTUHUSIMU yueOHoro Kypca «l'eomerpus» B 10—11 kiaccax sSBISIOTCA:
«IIpsiMbIe U MIOCKOCTH B MPOCTPAHCTBE», « MHOrOrpaHHUKNY, «Tena BpameHus», « BeKTopbl 1 KOOPAUHATHI B
IIPOCTPAHCTBEY, «/{BM>KEHUS B IPOCTPAHCTBEY.

ChopmymnupoBarnHoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHITHAMUY, PEICBAaHTHBIMH
reoMeTpur Ha yryOnéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEPIKATEIbHBIM
JUHUSAM y4eOHOro Kypca, a (opMHpOBaHHE JOTHYECKMX YMEHHUH pacmpenensercs HE TOJIBKO IIO0
COJepKaTeNbHbIM JIMHUSAM, HO W 1o rogaM oOydeHus. CojepkaHue o0pa3oBaHHUs, COOTBETCTBYIOIEE
MpeIMETHBIM pe3yibTataM ocBoeHuss DenepaibHOl padouell MporpaMMsbl, pachpeneiaCHHbIM IO Tojam
00y4YeHHsI, CTPYKTYPHPOBAHO TAaKHMM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHLUUIHAIBHBIM BOIPOCAM
oOyuyaromuecs: 00paIaauch HEOJAHOKPATHO. DTO IMO3BOJSET OPraHU30BaTh OBJIAJCHHE T€OMETPUUYECKUMU
HNOHATUSAMH ¥ HaBBIKAMH T1OCJIEAOBATEIBHO M TIOCTYNATENBHO, C COOMIOACHNEM MTPUHIUIIA IPEEMCTBEHHOCTH,
a HOBbIE 3HAHUS BKIIIOYATh B OOIIYI0 CUCTEMY F€OMETPUYECKHUX MPEJCTaBICHUN 00y4YaroUnxcs, pacupss u
yray6sist e€, 00pa3ys MPOYHbIE MHOKECTBCHHBIE CBSI3U.

[lepexon K H3y4eHUIO TEOMETPUM Ha YIIyOJEHHOM YPOBHE IO3BOJSET: CO3AAaTh YCJIOBHUS JUIS
muddepeHanuy  00y4eHus,, MOCTPOSHHUS WHAWBUAYAIBHBIX O0pa30BaTEIbHBIX IPOrpamMM, OOECIICYHTH
yray0n€HHOe M3y4YeHHE T€OMETPUU KaK COCTaBIsitolell yuyeOHoro mpeamera «MaTemMaTHKay; MOATOTOBHUTH
00yJaromuxcs K MpoI0JDKEHUIO U3yUeHHsI MAaTEMAaTHKH ¢ y4€ToM BeIOOpa Oymymieit mpodeccun, odecrieunBas
MPEEMCTBEHHOCTh MEXAY OOLINM U MpodeccrOHATbHBIM 00pa30BaHUEM.

Conep:xxanue 00yuyenusi yueoHoro npeagmera B 10 kiacce

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. IlonsTHe 00
AKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHOe pacnosokeHue OpsIMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOUIUECS, IapaJUICNbHBIE U
CKpelmuBaromuecs npsimbie. [Ipu3Haku ckpenuBaronuxcs npsmbsix. [lapanienbHOCTh NPSAMBIX M MJIOCKOCTEN
B MPOCTPAHCTBE: MApaJIJICNIbHBIE MPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPAMBIX, MMApaUIEIbHOCTD
npsiMoil U TIOocKOCTH. [lapamnensHoe W LEHTpaIbHOE MPOCKTUpOBaHUE, n3oOpaxeHue ¢uryp. OCHOBHbBIC
CBOWCTBa MapauIeJIbHOIO MNpoeKTHpoBaHUs. M300pakeHue ¢uryp B mapajuienbHON NpoeKuuu. YTibl ¢
COHAIIPaBJICHHBIMU CTOPOHAMH, Yroj MEXAYy HOpsMbIMH B TpocTpaHcTBe. llapanmnenbHOCTh MIIOCKOCTEH:
napaelibHble TUIOCKOCTH, CBOMCTBA MapajuieNbHbIX IuiockocTeil. [IpocTeiine npocTpaHCTBEHHbIE (DUTYPBI
Ha IUIOCKOCTH: TETPasAp, Napajuleenune], IOCTPOCHUE CEYEHUN.

[TepieHAUKYISIPHOCTD MPSAMOM M IUIOCKOCTH: NMEPHNEHAMKYJSPHBIE NPSIMBIE B IPOCTPAHCTBE, MPSAMBIE
napajuleJbHble U MEpHEeHIUKYISIPHbIE K IUIOCKOCTH, MPHU3HAK MEPHEHIUKYISIPHOCTH NMPSAMOM M IJIOCKOCTH,
TeopeMa O MNPsAMOM NEPNEHIUKYJIAPHOU IUIOCKOCTH. OpTOroHalbHOE NpoeKkTHpoBaHMe. [lepneHnukynsp u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM /10 MIIOCKOCTH, MPOEKLUs QUTYpPbI
Ha IUIOCKOCTh. [lepneHAMKyIsSpHOCTh IIOCKOCTEH: MPU3HAK MEPHEHIUKYISIPHOCTH JABYX IIJIOCKOCTEH.
Teopema o0 TpEX nMepneHAUKYJIIApaAX.

VYribl B NPOCTPAHCTBE: Yrosl MEXAY NPSAMOM M IUIOCKOCTBIO, IBYTPaHHBIA YIoJ, JIMHEHHBIA Yroj
JBYI'PAaHHOIO yria. TpéXrpaHHbI U MHOTOIpaHHbIE yIuibl. CBOMCTBA IUIOCKUX YTJIOB MHOTOTPAHHOTO YIJIa.
CBolicTBa IUIOCKMX W JBYI'PAaHHBIX YIVIOB TPEXTPAaHHOrO Yyria. TeopeMbl KOCHHYCOB M CHHYCOB s
TPEXTPAHHOTO YTJIA.

MHororpanHuKu

Bunpr MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [lpusma: n-yronpHas mnpusMa, mpsmMas u
HaKJIOHHAs TpPHU3MBbI, OOKOBas W TOJHas TOBEPXHOCTh Npu3Mbl. [lapamnenenumnesn, NpsIMOYTOIbHBIN
napajuiesienuiel U ero cpoiictBa. KpaTyalimime myTH Ha MOBEPXHOCTH MHOTOrpaHHUKA. Teopema Diunepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrospHas NupaMmujaa, NpaBUIbHAs W yCeYEHHas
nupamuipl. CBolicTBa péOep M OOKOBBIX I'paHel MpaBHIbHON mupamuabl. [IpaBuibHbBIE MHOTOTPAHHUKH:
IIpaBWJIbHAS NIPU3Ma U MpaBUIIbHASI TUPAMUJIA, IPABUIIbHAS TPEYTOJbHAs MUpaMKIa U MPaBUIIbHBIN TETPAdp,
KyO. [IpeacraBnenue o npaBMIbHBIX MHOTOTPAaHHUKAX: OKTa’JIp, AOAEKASAP M UKOCAP.

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanu, yrisl. [1nomans O0KOBOI MOBEPXHOCTH
Y TOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOMIAh OCHOBAHHUM, TeopeMa O OOKOBOW MOBEPXHOCTH IMPSMOKN
npusMbl. [lnomans OOKOBOI MOBEPXHOCTH U TMOBEPXHOCTH MPABMIIBHOW MHpPaMM[bL, TEOpEMa O IJIOUIau
YCEUEHHOU MUPaMU/IbI.



CuMMeTpHust B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU IPAaBUIBHBIX MHOI'OIPaHHUKOB. CHMMeTpus B
IIPABWJIBHOM MHOTOTPAHHHKE: CUMMETpHUS NapajUIeJIeNUIea, CUMMETPHs NPABUIbHBIX IPU3M, CHMMETPHS
IPABWJIBHOM NUpPaMU/IbIL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHsA: BEKkTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJEBOIO BEKTOpPA, BEKTOPBI
KOJUIMHEApHBIC, COHAIPABIICHHBIE M IIPOTHBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
JleficTBUsL ¢ BEKTOpaMHM: CIIO)KEHHWE U BBIYUTAHME BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHUE
BeKTOpa Ha uucio. CBoiCTBa ClOKEHUs BEKTOpPOB. CBOMCTBA yMHOXKEHHUS BEKTOpa Ha uucio. [lonsarue
KOMIUTaHapHble BEKTOpHL. [Ipu3Hak KomIuiaHapHOCTH TpEX BeKTopoB. [IpaBuio napamnenenunena. Teopema o
pa3jIoKEHUM BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM BekTopaM. lIpsAmoyronbHas cucreMa KOOpAMHAT B
npoctpancTBe. Koopaunatsl BekTopa. CBs3b MEXAy KOOpAMHATAMM BEKTOpa U KOOPAMHATaMHU TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE POU3BEICHUE BEKTOPOB.

Copnepxxanue o0yuenus yue0Horo npeamera B 11 kiacce

Tesa BpanieHus

[ToHsATHSA: UMAMHIpUYECKas IOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, chepuyeckas IMOBEpXHOCTbD,
oOpasyromue nmoBepxHocTer. Tena BpamleHus: HUIMHIDP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. Bzaumuaoe
pacrionio)keHre cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0paxkeHue Ten BpallleHUs Ha
miockoctH. Pa3zBépTka nunuuapa u konyca. CummeTpusi cepsl U mapa.

O06Bém. OcHoBHBIE cBOcTBa 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOJILHOTO Napajjienenunesaa u
cnenctBus u3 He€. OObEM NMPSAMON M HAKIOHHOW MPU3MBbI, IMIMHAPA, TUpaMuabl U KoHyca. O0bEM mapa u
I1apOBOT'0 CErMEHTA.

KomOunamuu ten BpalieHus U MHOTOIpaHHUKOB. [Ipu3ma, BlMcaHHas B LMJIMHJP, OMMCAHHAS OKOJIO
mmHapa. [lepecedenne cdepbl U mapa ¢ miockocteio. Kacanme mapa u cdepsl miockocteto. [lonsrue
MHOI'OI'paHHMKA, OTIUCAHHOT'0 OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIM TEJIO BPALCHHUS.

[Inomanp NOBEpXHOCTH LWIMHJIpA, KOHYcA, Iuiomaab cgepbl U e€ yacteil. IloqoOue B mpocTpaHcTBe.
OtHomenue 00BEMOB, TUIOIIAAEH MOBEpXHOCTEH MoA0OHBIX (uryp. IIpeodpazoBaHue mog00Hs, TOMOTETHS.
Pemenue 3a1a4y Ha MJIOCKOCTHU C UCTIOJIB30BAaHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTtpoeHne ceueHUil MHOTOTPAaHHUKOB M TeJl BpAllEHUS: CEYeHHMs LWIMHApa (MapajuleIbHO U
NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca (MapajijielibHble OCHOBAaHUIO M MPOXOJAIINE 4Yepe3 BEpLINHY),
CEYEHHs I1apa, METOMABI ITOCTPOCHUS CEUEHUI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHUS, METOL
nepeHoca CeKyllel MmIoCcKoCTH.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTopel B mpocTtpancTBe. Onepanuu Haj BeKTopamu. BekTopHoe yMHO)keHHE BeKTOpoB. CBoiicTBa
BEKTOPHOTO yMHOXeHMs. IIpsamoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
Paznoxenue Bekropa o 0azucy. KoopanHaTHO-BEKTOPHBIA METOJ IIPU PEILIEHUH N'€OMETPUUECKHUX 3a1ay.

JBHKEHNSA B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. J[BrmkeHus u paBeHCTBO Guryp. OOIIre CBONCTBA IBHKECHHUIA.
Bunpl nBrkeHMi: NapauleabHBIM NEPEHOC, LEHTpalbHAas CUMMETpPHUs, 3€pKalbHAas CUMMETpPHUS, MOBOPOT
BOKpYT npsamoii. [IpeoOpazoBanus mogodus. [Ipsmas u cepa Ditnepa.

Ilnannpyemble pe3y/bTaThl 0CBOCHHSI YUeOHOro kypca «I'eomerpus»
(yriy0s1eHHbI YPOBEHb) Ha YPOBHE CpelHero o01ero oopazoBaHus

JInuHOCTHBIE pe3yJIbTAThI

1) rpaxknaHckoe BOCIMTAHUE:

c(OpMUPOBAHHOCTh TPAXKJAHCKOM MO3ULIKMK OOydarolerocss Kak aKTMBHOIO M OTBETCTBEHHOTO UJI€HA
poccHiicKkoro o0IecTBa, MpPEJCTAaBICHHE O MaTeMaTHYEeCKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJEHMH, TpOLEeAyp TIpaxaaHcKoro oOmiectBa (BbIOOPBI, ONPOCHI W JIPYroe), yMEHHue
B3aMMO/IEHICTBOBATh C COLIMAIIbHBIMUA HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NIaTpHOTHYECKOE BOCIINTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pakJaHCKON HIEHTHUYHOCTH, YBaXKCHHUS K MPOILIOMY M HACTOALIEMY
pOCCUIICKOM MaTEMAaTHKH, IEHHOCTHOE OTHOIICHUE K JOCTUKEHHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCHUMCKOM
MaTeMaTHYECKOM IIKOJIbI, HCHOJb30BAHUE ATHX JOCTIKEHMHA B JPYTMX HayKax, TEXHOJIOTHAX, chepax
9KOHOMHKH;



3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

OCO3HaHHUE JYXOBHBIX I[EHHOCTEH POCCHIICKOT0O Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS,
9TUYCCKOI'0 MOBCACHUS, CBA3AHHOTO C MPAKTUYCCKUM NMPHUMCHCHUCM IIOCTI/DKCHI/If/’I HAayKHu U ACATCIbHOCTBIO
y4€HOT0, OCO3HAHKE JIMYHOTO BKJI/Ia B IOCTPOCHHE YCTOHYUBOTO Oy IyIIero;

4) 3cTeTHYECKOE BOCIIUTAHUE:

3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTCTUKY MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3ajJa4, pe].HeHHfI, paCCY)KI[CHHﬁ, BOCIIPUUMYUBOCTh K MATCMATHUYCCKUM aCIICKTaM pPa3jIndHbIX BHUIOB
UCKYCCTBA,;

5) pu3uueckoe BocHUTAHUE:

C(OPMUPOBAHHOCTh yMEHHS TMPHUMEHSITh MaTeMaTHYECKHe 3HAHWUS B MHTEpecax 370pPOBOrO M
Oe3omacHOro o00pa3a JKHM3HH, OTBCTCTBEHHOC OTHOIICHHE K CBOEMY 3I0POBBIO (3I0pPOBOC IHTAHUE,
cOQIaHCUPOBAHHBIA pPEXHUM 3aHATHH W OTAbIXa, peryisapHas (usndeckas aKTUBHOCTB), (uzmyeckoe
COBCPHICHCTBOBAHUC ITPH 3aHATHUAX CHOpTI/IBHO'OSIIOpOBHTeHBHOﬁ JACATCIIbHOCTBIO,

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE LEHHOCTH TPYAONIOOMS, HWHTEpeC K pa3iu4yHbM chepam
po(eCCHOHATIBHON NESITEIbHOCTH, CBA3aHHBIM C MATEMAaTHKOW M e MPUIOKCHUAMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyIyIIel MPoPeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPA30BaHUIO HA TMPOTSDKCHUH BCEH IKU3HH,
TOTOBHOCTb K dKTUBHOMY Y4YaCTHUIO B pCHICHUHN NPAKTUYICCKUX 3a1a4 MaTeMaTHYECKOU HaIpaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

C(l)OpMI/IpOBaHHOCTI) YKOJIOTUUECKON KYyJbTYpPbl, NOHHMAHUC BJIUAHUA COLHHUAJIBbHO-3KOHOMUYCCKHUX
IPOIIECCOB HA COCTOSHUE NPUPOTHOM W CONMAIBHOH Cpelbl, OCO3HAHHE TIJ00AJBHOTO XapakTepa
OKOJOTUYCCKUX HpO6JICM, OopucHTauud Ha IMPUMCHCHHUC MATCMATUUYCCKHX 3HAaHUU Mg peUICHUA 3aJa4d B
00JIaCTH OKpY’KaloIeil Ccpenibl, MIAHUPOBAHUE IOCTYIKOB M OICHKH HMX BO3MOXKHBIX TOCICACTBHU s
OKPYXaIoIIE Cpebl;

8) IeHHOCTH HAYYHOI'0 MO3HAHUSI:

chopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
OOIIIECTBEHHOM MPAKTUKH, MOHMMAHHE MAaTEMaTHYECKOH HAayKH Kak cdepbl 4YeI0BEUYECKOW IesATEeTbHOCTH,
JTAloOB ¢é PasBUTHUA W 3HAYUMOCTHU [JIs1 Pa3BUTUA HOUBUIM3ALUH, OBJIAACHUC SA3BIKOM MATCMATHKU U
MaTeMaTH4eCKON KyJbTYpOil KaK CPEACTBOM IO3HAHHS MHpA, FOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO MU
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeameTHbie pe3yJabTaThl

Ilo3naBaTe/ibHBbIC YHHBeEPCaJIbHbIE Y4eOHbIe 1eHCTBUS

ba3zoBble JJornueckue AeMcTBHUsA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE TPU3HAKKM MAaTeMAaTUYECKUX OOBEKTOB, TOHSTH,
OTHOLICHUH MEXAY MOHATHAMH, (OPMYJIUPOBATH OMNPENCICHUs TMOHATHI, YCTaHABIMBAaTh CYIIECTBEHHBIN
MpU3HAK KIaCCHU(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIIECHUS U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAITN3a;

BOCIPUHUMATh, (POPMYIMpPOBaTH U NMPEOOPA3OBbIBATh CY)KJIEHUS: YTBEPAUTEIbHbIE U OTPULIATEIIbHBIE,
€IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBIABIIATH MATCEMATHUYCCKHC SaKOHOMepHOCTI/I, B3aUMOCBS3U U HpOTHBOpe‘—II/ISI B (baKTaX, JaHHBIX,
HAOIIOICHUSAX U YTBEPKACHUSX, TIPEIaraTh KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNI;

J€J1aTh BBIBOJBI C UCITIOJIB30BAHUECM 3aKOHOB JIOTHUKH, }IG,HYKTI/IBHBIX U MHAYKTHUBHBIX YMOSaKHIOquHﬁ,
YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJAMTH CaMOCTOSITEIBHO JOKAa3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKIACHHHM (NIpsIMble U OT
MPOTUBHOTO), BBICTPAMBATh APTryMEHTAllMI0, TPUBOAWTH NPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHLIBATH
CO6CTB€HHBIG CY)KHeHI/IS[ " BBIBOJFBI,

BBIOHMpaTh CIOCO0O peleHus yueOHOH 3a1adyn (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOUPATH
HanOoJiee MOAXOASAIINN C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarebCcKkue JeHCTBHUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATEIbCKUNA HMHCTPYMEHT MO3HAHUs, (OpMyIHpOBaTH BOIPOCHI,
dukcupyoIme MpoTHBOpeure, MnpodieMy, yCTaHaBIMBATh HMCKOMOE W JaHHOe, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHE;

HpOBO,Z[I/ITb CaMOCTOSATCIBHO CHJIaHI/IpOBaHHHﬁ BKCHepI/IMCHT, HUCCJICOOBAHUEC 110 yCTaHOBJIeHI/IIO
OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJIEHUS, IMIPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMH;



CaMOCTOSITENNLHO (POPMYTHPOBATH OOOOIICHHS U BBIBOABI IO pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOIECHUS,
HCCJIEIOBAHMSI, OLICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIJIBUTATh MPEATOIOKEHUS O €0 Pa3BUTHH
B HOBBIX YCJIOBHUSIX.

Paborta ¢ unopmanmeii:

BBIBJIATH AepUuUTHl MHGOpMAIMKU, AAHHBIX, HEOOXOJUMBIX I OTBETAa HA BONPOC U I PEHICHUS
3a/1a4u;

BbIOMpaTh MHPOPMAIMIO M3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATH U
UHTEPIPETHPOBATh HH(POPMAIIUIO PA3TUIHBIX BUIOB U (DOPM MPEICTABICHHUS;

CTPYKTypUpOBaTh HH(OpPMALMIO, TNPEACTaBIATh €€ B pa3iuyHbIX ¢GopMax, HIUTIOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOATEIHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YueOHbI€ el CTBUS

Oo0menne:

BOCIIPUHUMATEH U (OPMYIUPOBATH CYKICHHUS B COOTBETCTBHH C YCIIOBUSIMHU U IEISIMU OOIICHHUSI, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS IO
XOJly PEIICHUS 3314, KOMMEHTHUPOBATh TOJYyUEHHBIA PEe3yJIbTaT;

B XOJ€ OOCYXICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXkJaeMOil TeMbl, MpOOJIEMBbI, pelIaeMoi
3a/1a4y¥, BHICKA3bIBATh WJICH, HAICJIICHHBIC HA TIOWCK PEIICHHSI, COTIOCTABIATh CBOU CYXKICHUS C CYKICHHSIMH
IPYTHMX YYacCTHMKOB JHaliora, OOHApyXHBaThb pa3iMdde M CXOJCTBO IO3ULUH, B KOPPEKTHOH ¢opme
(GbopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAXKCHHS;

MPEJICTABIISITh PE3YJIbTAThl PEIICHUs 3aa4M, YKCIIEPUMEHTa, UCCIEAOBaHUS, TPOEKTa, CAMOCTOSITEIILHO
BEIOMpaTh OpMAT BBHICTYIUICHUS C YIETOM 33729 IPE3CHTAIIMHA U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHSA

Camoopranu3anus:

COCTaBIATh IUIaH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pPELICHUS C YYETOM HMEIOLIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHHUN C yUETOM
HOBOU HH(OpMaIUH.

CaMOKOHTPOJIb, IMOIHOHAIBHBII HHTELJIEKT:

BJIQJICTh HAaBBIKAMU T[I03HABATEIbHOW peIeKCMH KaK OCO3HAHUS COBEpIIAeMbIX JCUCTBUNA W
MBICTTUTEIILHBIX TPOIECCOB, HX PE3YJIBTATOB, BIAJIECTh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca 1
pe3ynbTaTa pelieHrsl MaTeMaTUYeCKON 3a/1auH;

MPEJBUIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPU PEIICHUU 3a7add, BHOCHTH KOPPEKTHBHI B
NESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAaHHBIX, HAWJICHHBIX OMIMOOK, BBISBIEHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEIH M YCIOBUSM, OOBSCHATH NPUYHHBI JOCTHIKCHHUS WIIH
HEJOCTH)XEHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOJUTh OIIHOKY, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJILHOCTD:

MOHMMATh MU HCIOJNBb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaJbHOW pabOTHI MpHU pPElICHUU
y4eOHBIX 3aja4, NMPUHAMATH IeJIb COBMECTHOW JAESITEILHOCTH, TUTAHUPOBATH OPTaHHW3AIUI0 COBMECTHOM
paboThl, pacpenensiTs BUABI paboT, 10TOBapUBaThCs, OOCYKIaTh MPOIECC U pe3ynbTaT paboTsl, 006001aTh
MHEHHS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYykaAeHUS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIC), BBITIOJIHATH CBOIO YaCTh PabOTHI M KOOPAWHHPOBATH CBOM JCHCTBHS C NPYTHMMH WICHAMH KOMaHJIbI,
OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CHOPMYITHUPOBAHHBIM yUACTHHKAMU
B3aUMOJICHUCTBUSL.

IIpenmerHsblie pe3yJabTaThl 10 ydyeOHoMYy npeamety «I'eomerpusi» B 10 ki1acce

K koniy 10 knacca oOyyaronuiics HayquTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU MOHATHUSMU CTEPEOMETPUU INPH PEIICHUU 3a7ad U MPOBEIEHUU
MaTEMaTUYECKUX PacCyKICHUM;

e IIPUMEHATH AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX NIPH PELICHUH F'€OMETPUUECKUX 3ajiay;

e KJaccH(UIUPOBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE,
IPSMBIX M IIJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHUSMH, CBA3aHHBIMU C YIJIaMH B TPOCTPAHCTBE: MEXAY IPSIMBIMH B
IPOCTPAHCTBE, MEXKY MPSIMOM U IIIOCKOCTHIO;



e CcBOOOJIHO ONIEPHPOBATH MOHATHIMHM, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOIOI'DAaHHHMKOB (IIpU3Ma, NHpaMHJia, MPSMOYTOJIbHBIN
napajenenurnen, Ky0); kiaccuuuupoBaTb MHOTOTPaHHUKH, BEIOWpast OCHOBaHMS ISl KIacCU(UKAIIH;

e CcBOOOJIHO ONEPHPOBATH OHATHAMM, CBI3aHHBIMHU C CEUEHHEM MHOIOI'PAaHHUKOB IIIIOCKOCTBIO;

e BBINOJIHATH MapaJUIeNIbHOE, IEHTPAIIbHOE W OPTOTOHAIBHOE MPOEKTUPOBAHHE (PUTYp Ha IUIOCKOCTD,
BBINOJIHATH U300paxkeHus GUryp Ha MI0CKOCTH;

e CTPOWTH CEYEHHUS MHOTOIPAHHHKOB pAa3IMYHBIMH METO/JAaMH, BBINOJHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IJIOUIAJIU TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMHIA), TEOMETPUUYECKHX TEl C
npUMeHeHueM (GOopMys; CBOOOJHO OIEpUPOBATh MOHATUSAMH: CUMMETPHs B IIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI;

e CcBOOOJIHO ONEPUPOBATH NOHATHAMM, COOTBETCTBYIOLIMMH BEKTOPAM M KOOPAWHATaM B IPOCTPAHCTBE;

e BBHINOJHATH JACWUCTBUS HAJ BEKTOpaMH; pellaTh 33Ja4dl Ha JOKa3aTelbCTBO MAaTEMaTHYECKHX
OTHOLICHUH M HAXOXJEHUE TI'EOMETPUYECKUX BEJIUYMH, NPUMEHSAsS H3BECTHbIE METOJbl IPU PELICHUU
MaTeMaTHYECKUX 33]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CJIOXKHOCTH;

e IIPUMEHATh NPOCTEHIINE NMPOrpPaMMHbBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU
pEIICHNH CTEPEOMETPHUECKUX 3a/ad; W3BIEKaTh, NMPEOOPA30BBIBATH U WHTEPIPETHPOBATH MH(OPMAIHIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPeICTABICHHYIO Ha YEPTEeKax U PUCYHKAX;

e TPUMEHSTH IMOJyYCHHBbIC 3HAHHWA HA TNPAKTUKE: CPAaBHUBATh M AHAIM3HPOBATH PEAIbHBIC CUTYaIUH,
OPUMEHATh HU3yYEHHbIE IIOHATUS B IMIpOLEcce IOMCKAa pEelIeHHs MaTeMaTHYecKu chopMyInpoBaHHON
po0JIeMbl, MOJICTTUPOBATh PEATbHBIC CUTYallMd Ha S3BIKE T€OMETPHH, UCCIIEA0BATh MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHSATHHA W TeopeM, ammapara aiareOpbl, pelarbh MpakTHYECKUe 3a/aud,
CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPHUECKUX BEIHYHH;

e UMETh IPEJCTaBICHNUs 00 OCHOBHBIX 3Talax pa3BUTHsS F€OMETPUHU KaK COCTAaBHOW 4acTH (hyHIaMEHTa
Pa3BUTHUS TEXHOJIOTUI.

IIpenmernble pe3yjbTaThl 10 ydyeOHoMYy npeamety «['eomerpusi» B 11 kiacce

K konny 11 kiacca oOyyaromuiicss HAy4nuTCs:

e CBOOOJHO OMEpPUPOBATH MOHITUSIMM, CBA3AHHBIMHU C LWJIMHJPHUYECKON, KOHUYECKON U cdepuyeckoit
HOBEPXHOCTSAMH, OOBSACHATH CLIOCOOBI MOTYyYSHHUS;

e OIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C T€JIAMU BPALLEHUS: LIWINHIPOM, KOHYCOM, c(hepoil U IapoM;

e pacrno3HaBaTh Teja BpallleHus (LIMIUHIP, KOHYC, cdepa U map) U 0ObSICHATh CIOCOOBI MOTy4YEHUS Tell
BpallleHus; KJIacCU(PUIUPOBATh B3aUMHOE PACIOI0KEeHUE CPephl U MIO0CKOCTH;

e BBIUUCIIATH BEJIWYMHBI 3JEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHHs, O0O0BEMBI U IUIOIIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIIEHUS, TEOMETPUUYECKUX TEN C IPUMEHEHHEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH TMOHATHAMM, CBSI3aHHBIMM C KOMOMHAIMAMU TeJd BpallleHUs U
MHOTOTPaHHUKOB: MHOT'OTPAHHHUK, BIMCAHHBIN B cepy M ONMuCaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS B
MHOT'OTPaHHUK WJIN TEJIO BPALCHUS;

e BBIYHCIATH COOTHOLIEHUS MEXKIY IUIOLIaISIMU [TOBEPXHOCTEN U 00BEMaMHU MTOOOHBIX TEI;

e u300pakaTh M3yuyaemble (UTYpHI, BHIIOIHATH (BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHUs;

e WU3BIEKaTh, HMHTEPIPETUPOBATH M  NpeoOpa3oBbIBaTh HMHPOPMALUIO O IMPOCTPAHCTBEHHBIX
reOMETPUUECKUX (QUTypax, MPeICTaBICHHYI0 Ha YepTekax M PUCYHKax; CBOOOIHO ONEpUPOBATH MOHITHEM
BEKTOP B IIPOCTPAHCTBE; BBINOJHATH OINEpallMM HaJ BEKTOpaMH; 3aJaBaTh IUIOCKOCTh YpaBHEHUEM B
JIEKapTOBOM CUCTEME KOOPAMHAT; peliaTb TeOMETPUUECKHE 3a]]a4ul Ha BBIYMCIIEHUE YTII0B MEXIY MPSIMbIMH U
IUIOCKOCTSIMHU, BBIUMCIIEHHE PACCTOSHUN OT TOYKM [0 IUIOCKOCTH, B IIEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPU PELLICHUH;

e CBOOOJIHO OINEPHUPOBATH MOHATUSAMH, CBSI3aHHBIMH C JIBUKEHHEM B MPOCTPAHCTBE, 3HATh CBOMCTBa
JBUKEHHM; BBIMOJIHATH M300pa)Ke€HHsI MHOTOTPAHHHMKOB M TeJ BpallleHUs MpH NapauieJIbHOM IepeHoce,
[EHTPAJIbHOW CUMMETPHUM, 3EpPKAIBHOW CHMMETPHM, MpPU IOBOPOTE BOKPYI MPsAMON, IMpeodpa3zoBaHus
noo0usi; CTPOUTH CEUEHUSI MHOTOTPAHHMKOB W TeJl BpALEHUS: CEeUeHUs IWIMHApa (TapaiieabHO U
NEePIEHIUKYJIAPHO OCH), CeUeHHUs] KOHyca (TMapaulelbHble OCHOBAHMUIO M TPOXOJAIINE Yepe3 BepIINHY),
CeUeHMsl IIapa; HCIONb30BaTh METOJbl IOCTPOEHMsI CEUEHHH: METOA CIeA0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIOCKOCTH;

e JIOKa3bIBaThb TI'€OMETPUYECKUE YTBEPXKACHUS; IPUMEHSTh TeOMETpHUUYecKUe (AKThl Uil pelIeHUs
CTEpPEOMETPUYECKUX 3a/ad, IMPEANOIaraloliuX HECKOJBKO IIAroB pPELIEHUs, €CIU YCIOBHUS NPUMEHEHHS



3a/laHbl B SIBHOW W HESIBHOW (opMme; pemarh 3a7add Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUH W
HaXO0K/JICHUE T€OMETPUUYECKUX BEIUYMH;

e IPUMEHATH IPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAUMOHHBIE CHUCTEMBI NPHU PEIICHUU
CTEPEOMETPUUYECKHX 3a/1a4;

e IPUMEHSATH IOJYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, AaHAIIM3UPOBATh U OLECHHUBATH PEaJbHbIE
CUTyallud, NPUMEHATh HW3YyYEHHbIE I[IOHATUSA, TEOPEMbl, CBOWCTBA B IMpOLECCE IOMCKAa pEUICHUs
MaTeMaTH4eCKd CPOPMYIUPOBAHHON MPOOIEMBI, MOIEIHPOBATh PEAIbHBIC CUTYallUd Ha S3BIKE TeOMETPUH,
UCCJEN0BATh IMOCTPOCHHBIE MOJEIN C HMCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHIATHM M TEOopeM, arrmapara
anreOphl, pemaTh IPAKTHYECKUE 33]]a41, CBI3aHHBIE C HAXOXKJICHUEM T'€OMETPHYCCKUX BEIIMYUH;

e HMETh IPEJCTaBICHUA 00 OCHOBHBIX 3Tallax pa3BUTHUS F€OMETPUU KaK COCTaBHOW 4acTu (yHIaMEHTa
pa3BUTHUS TEXHOJIOTHM.

TemaTuveckoe miaHupoBanue no reomerpun B 10 kacce

KonunyecTBo yacoB DJICKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB U TeM IPOrPaMMbl Konurp. Ipaxr. (upposrre)
n/n Bcero oOpa3oBaTejbHbIE
padoThI padoThI pecypes!
1 BBeneHue B CTepeoOMETPHIO 23 1
2 B3amMmHOEe  pacmonokeHue ~— OpSAMBIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh TPSAMBIX M IUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [eprieHAUKYIIPHOCTH MPSMBIX U IDIOCKOCTEH B | 25
MIPOCTPAHCTBE
5 VYTI1bl ¥ paccTOsSHUS 16 1
6 MHoOrorpanHuKu 7 1
7 BekTopsl B IPOCTpaHCTBE 12
8 [ToBTOpeHue, 000OIIEHHE U cHUCTEMaTH3aIus 5 2
3HaHUHI
UTOrOo 102 6 0
TemaTnuyeckoe niianupoBanme no reomerpun B 10 kacce
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Neo HanmeHoBaHMe pa3aeioB U TeM Kontp. | Tpakr. (uudposbie)
n/n NporpaMmbl Bcero o0pa3oBaTebHbIE
padoTsl | padoThI pecypebt
1 AHanuThueckas reoOMeTpHst 15 1
2 [ToBTOpeHue, 0000mEeHne u cuctemarm3arms | 15 1
3HAaHUM
3 O0BEM MHOTOTpaHHHUKA 17 1
4 Tena BpaieHus 24 1
5) [nomaan TOBEPXHOCTH W OOBEMBI KpPYyTIBIX | 9 1
Tel
6 J{BmxeHus 5 1
7 [ToBTOpenue, o06oOmeHne u cucremaruszanms | 17 2
3HAHWUMI
UTOTro 102 8 0




IToypouHnoe niianupoBanue no reomerpuu B 10 kiacce

Tema ypoka

Koa-Bo
4acoB

DJ1eKTPOHHbIE HU(POBbIE
o0pa3oBaTeJIbHBIE PecypChl

OcHoBHbIE MpaBuia U300paKeHUsl HA PUCYHKE IJIOCKOCTH,
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

1

[lonsTHs cTepeoMeTpuu: TOYKA, NpsAMas, IUIOCKOCTb,
npoctpancTBO. OCHOBHBIE TIpaBWJIa H300pakeHUS Ha
PHUCYHKE IUIOCKOCTH, MapaUIeIbHBIX HPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsTust: mepecekaromuecs MIOCKOCTH, MepeceKaronirecs
npsiMasi ¥ IJI0OCKOCTh; MOJYHIPOCTPAHCTBO

[TonsTust: mepecekarouecs MIOCKOCTH, MepeceKaronrecs
npsiMasi ¥ III0OCKOCTh; MOJYHIPOCTPAHCTBO

MHOrorpaHHHKH, n300paxeHue MPOCTEUILINX
MIPOCTPAHCTBEHHBIX (YUTYP, HECYIIECTBYIOMIMX 00BEKTOB

MHOrOorpaHHHKH, n300paxeHue MPOCTEUILINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYNIECTBYIOIIHNX O0HEKTOB

~

AXCHOMEI CTCPCOMCETPHH U IICPBLIC CICACTBUA M3 HUX

o

AKCHOMBEI CTCPCOMCTPHHU U ICPBBIC CIICACTBUA N3 HUX

-

AKCHOMBI CTEpPEOMETPUU M MEPBBIE CIEACTBUS U3 HHX.
Crioco0bI 3ajjaHus MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus OPSMbIX U IJIOCKOCTEN

10

H3o00paxenne cedyeHUW mnHpaMuibl, Ky0a U TMPU3MBI,
KOTOpBIE MpOXOAAT uepe3 ux pédpa. M3o0paxenue
nepecedeHusl MOMY4YeHHbIX IUIocKocTeil. PackpammBanue
MTOCTPOCHHBIX CEYCHUN Pa3HBIMHU I[BETAMU

11

H3o0paxeHne cedyeHUd mHpaMuibl, Ky0a U TMPU3MBI,
KOTOpBIE TIPOXOAAT uepe3 ux pedpa. MzobOpaxkenue
nepecedeHus] MOMYYeHHBIX IUI0CKocTeil. PackpammBanue
IMMOCTPOCHHBIX ceueHnuu Pa3HbIMU [IBETAMU

12

N3o0paxeHne cedeHUd NOHUpaMuIbl, Ky0a M TPUMBI,
KOTOpbIE TIPOXOAAT uepe3 ux pedpa. MzobOpaxkenue
nepecedeHusl MOMYYeHHBIX IUI0CcKocTeil. PackpammBanue
IMMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

H3o0paxeHne cedeHUd mHpaMuibl, Ky0a U TMPU3MBI,
KOTOpbIE TIPOXOAAT uepe3 ux pedpa. MzobOpaxkenue
nepecedeHusl MOMYYeHHBIX IUIocKocTeil. PackpammBanue
IMMOCTPOCHHBIX ceueHnuu Pa3HbIMU [IBETAMU

14

MeToa cnefoB it MOCTPOSHUS CeUEeHUN

15

Meton cnenoB Uil mocTpoeHusi cedeHuil. (CBolicTBa
NIEPECEUCHMI MPSMBIX U INIOCKOCTEN

16

Meton cnenoB Ui mocTpoeHMst cedeHuil. (CBoMcTBa
NIEPECEUCHMI MPSMBIX U INIOCKOCTEN

17

[TocTpoeHue ceyeHuit B mupamuae, Kyoe mo TpéM TOoUKaMm
Ha pEOpax. Co3maHue BBHIHOCHBIX YEPTEXKEH U 3aIuCh
11ar0B OCTPOCHUS

18

[ToctpoeHue ceueHuil B nupamuie, Kyoe mo TpéM TOUKaM
Ha péOpax. CozmaHue BBIHOCHBIX YepTeXeW M 3aluch
1aroB MOCTPOEHUS

19

[TocTtpoenue ceueHuit B mupamuze, Kyoe mo TpéM TOUKam
Ha pEOpax. Co3maHue BBHIHOCHBIX YEPTEXKEH M 3aIHCh
111aroB MOCTPOEHUS

20

[TocTpoenue ceueHuii B nmupamujie, Kyoe mo TpéM TOUKaM
Ha péOpax. CoznaHue BBIHOCHBIX YEpTEXKEeW M 3aluch




1aroB NOCTPOCHU A

21

IToBTOpEeHME [JIAHUMETPUU: Teopema 0
IPONOPLUHOHATIBHBIX 0Tpe3Kax. [logobue TpeyroJpHIUKOB

22

IToBrOpenue mnanumerpuun: Teopema Menenas. Pacuersl B
CEYEHMSAX Ha BBIHOCHBIX ueprexax. Mcropus pasBurus
IJIAHUMETPUU U CTEPEOMETPUH

23

KoHnTtposbHast pabora "Akcuomsl ctepeomerpun. Ceuenuns"

24

B3aumnHoe pacnonokeHue TMpSMBIX B IPOCTPAHCTBE.
CxpemuBaromuecs: npsambie. [Ipu3Haku CKpelmnBarmmxcs
npsimbix. [lapaienpHble NpsiMble B MPOCTPAHCTBE

25

TeopemMa 0 CyIIeCTBOBaHMHU M €IWHCTBEHHOCTH IPSAMOM
NapaJuIeJIbHOM JTaHHOW IIPSIMOM, MPOXOJAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIeH Ha TaHHOW npsiMoi. Jlemma o
NEPECEUCHUH NTAPAIIIICIIbHBIX IIPSIMBIX INIOCKOCTHIO

26

[TapannensHOCTh TpeX mnOpsMbiX. Teopema o0  Tpéx
napajyiebHbIX MpsAMBIX. TeopemMa O CKpeLlUMBAIOIMINXCA
PSIMBIX

27

[TapannensHoe npoekTupoBanue. (OCHOBHBIE CBOWMCTBa
NapajuleJIbHOTO TMPOEKTUpPOBaHUS. M300pakeHue pasHbIX
buryp B mapajsieIbHON MPOESKIIUU

28

LlenTpanbpHas mnpoeKkuusa. YToJd C COHAIpaBICHHBIMU
CTOpPOHaMHU. YTOJ MEXAY MPSIMbIMU

29

33.Ila‘-H/I Ha J0Ka3aTCJIbCTBO M HCCICJOBAHUC, CBA3AaHHBIC C
PaCIIOJIOKCHUEM IMPAMBIX B IIPOCTPAHCTBEC

30

o]

[ToHdaTHs: mnNapaJUIENTbHOCTh NPSAMOW M TIOCKOCTH
npoctpanctBe. Ilpu3Hak mnapaIeNbHOCTH TPSMOA U
miockoctr. CBOWCTBa  MapajuIeIbHOCTH  NPSIMOM |
IUIOCKOCTH

31

['eomeTpuueckue 3aJ1a4u Ha BBIUKCIICHHE u
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C NApauIEIbHOCTBIO MPSMBIX
U IJIOCKOCTEH B IPOCTPAHCTBE

32

IlocTtpoeHue cedyeHHs, MNPOXOIAIIErO 4Yepe3 JIaHHYIO
NPSAMYI0 Ha 4YEpTEeXE M IMapajuIeIbHOIO APYrod IpsIMOM.
Pacuér orHOImIEHUH

33

[TapannenpHast NPOEKIUs,, TPUMEHEHUE JJIsl MOCTPOCHHUS
ceueHM  kyba u  mapamnenenunena.  CpolicTBa
napajuleJenunes1a u Ipu3Mbl

34

[TapaynenpHble MIIOCKOCTH. [IpH3HakM mnapauienbHOCTH
JIBYX IIJIOCKOCTEMN

35

Teopema 0 mapasIeIbHOCTH W €IMHCTBEHHOCTH
INIOCKOCTH, POXOsIen yepe3 TOUKY, HE
MPUHAJISKANTYIO JAHHOM IJIOCKOCTH M CIICJICTBUS U3 Hed

36

CBolicTBa MapajieNbHbIX IJIOCKOCTEN: O MapaJIeIbHOCTH
INpPSAMBIX ~ NEPECEUEHHsT  IPU  IEPECEYeHUH  JBYX
NapaJUIEIIbHBIX IIJIOCKOCTEN TPEThEU

37

CpolicTBa mapaielbHBIX IJIOCKOCTEH: 00 OTpe3Kax
napajuleIbHbIX IIPSIMBIX, 3aKI0YEHHBIX MEXIY
napajiCJIbHbBIMH IIJIOCKOCTAMH, O IEPECCCUCHUU HpHMOfI C
JBYMsl [TapaJUIEIbHBIMU IJIOCKOCTSIMHU

38

[ToBTopenue: Teopema [Tudaropa Ha IIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS MIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA

40

CaoiicTBa Ky0a M IPSIMOYTOJIFHOT'0 HapaJlIeNIeIHIeaa

41

Brruncnenue AIMH OTPe3KOB B KyOe M IMPSIMOYTOJILHOM
napajuieJaenunene

42

[leprieHAMKYISAPHOCT TpsAMOM M 1IocKocTH. [Ipu3Hak




NEPIEeHIUKYISIPHOCTH MPSIMON U MJIOCKOCTHU

43 | llepneHIUKYJIAPHOCTh TPsAMOW M TIIOCKOCTH. [Ipu3Hak 1
NEPIEHAUKYJISIPHOCTH MPSIMOM M IJIIOCKOCTH

44 | TeopemMa O CyIIECTBOBAaHUU U €IMHCTBEHHOCTU IPSIMOH, 1
npoxonsen qyepes TOUKY IIPOCTPAHCTBA u
NEePIEHINKYIJISIPHOH K MIIOCKOCTH

45 | IInockocTM W TNEpPIECHIUKYJISIPHbIE UM TpsSMbIE B 1
MHOTOT'paHHHKaX

46 | [InmockocTM W TEPICHIUKYJISPHbIE UM TIpsSMbBIE B 1
MHOTOT'paHHHKaX

47 | IlepneHauKymsp u HaKJIOHHAs. [TocTpoenue 1
NEPIEHINKYJIAPA U3 TOYKU HA MIPSIMYIO

48 | IlepneHaukymsip u HaKJIOHHAS. [TocTpoenue 1
HEepIEHIUKYJIApa U3 TOYKU HA IPSIMYI0

49 | Teopema o Tpéx nepneHAMKyIsApax (mpsimast u oOpaTHast) 1

50 | Teopema o Tpéx mepneHAUKYIsIpax (MpsMasi ¥ 00paTHasi) 1

51 | Yroa Mexay CKpelMBarOIIMMUCS IPSIMBIMU 1

52 | [louck mepneHAMKYISPHBIX MPSAMBIX C  IOMOIIBIO 1
NEepIEHINKYJISPHBIX TNIOCKOCTEH

53 | OpToroHanabHO€ MPOSKTUPOBAHUE 1

94 | [loctpoenne ceueHuidt Kyba, NpU3MBI, [PaBUIbHON 1
OUPaMU/Ibl ¢ TOMOIIBIO OPTOTOHAJILHON MPOEKIIUU

55 | [loctpoenne ceuenuit ky0a, TpU3MBI, MPABUIBHON 1
IUPaMHUJIbI C TIOMOIIBIO0 OPTOTOHABHON MPOCKIINU

56 | Cummerpust B NPOCTPAHCTBE OTHOCUTEIBHO IUIOCKOCTH. 1
[110CKOCTH CHMMETPHUI B MHOTOTPaHHUKAX

57 | Ilpu3Hak neprneHAUKYISIPHOCTH HPSIMOM M IUIOCKOCTH Kak 1
CJICZICTBHE CHMMETPHHU

58 IIpaBunpHbIE MHOrOrpaHHUKH. Pacd€r paccrosHuii OT 1
TOYKH JI0 THIOCKOCTH

59 IIpaBunpHbIE MHOrOrpaHHUKH. Pacu€r paccrosHuii OT 1
TOYKH JI0 THIOCKOCTH

60 | CnocoObl OIMyCTUTh MEPHEHAUKYISPbl: CUMMETPHUS, CIBUT 1
TOYKH 110 NAPAJUICIBHON IPSIMOMI

61 | CaBur 1o  HemapayuleNbHOM  NpsSMON, H3MEHEHHe 1
paccTosIHUMI

62 | KonTtpompHas pabota "B3aumHOE pacroyniokeHue MpsIMBIX 1
U TUIOCKOCTEW B IMPOCTpaHcTBe"”

63 | [loBTOpeHHe: yrom MeXIy TNpSIMBIMA Ha TUIOCKOCTH, 1
TPUTOHOMETPUS B MPOU3BOJIBHOM TPEYTOJbHHUKE, TeOpeMa
KOCHHYCOB

64 | [loBTOpEeHHUE: Yroa MeX1y CKpEeIINBAIOIIMMHUCS IPSIMBIMU B 1
IPOCTPAHCTBE

65 | 'eomerpuueckne MeETOJBl BBIYMCICHUS yIia MEXIY 1
PSMBIMHA B MHOTOTPaHHHUKAX

66 | JIByrpannsiii  yron.  CBOWMCTBO  JMHEMHBIX  YIJIOB 1
JIBYTPaHHOTO yTJia

67 | Ilepnenaukymnsipuele Iuiockoctd. CBoiicTBa  B3aWMHO 1
NEePIEHIUKYJISIPHBIX TUIOCKOCTEH

68 | [Ipu3Hak TEPIEHIUKYISIPHOCTA ITUIOCKOCTEH; Teopema o 1
npsSMOi nepeceyeHust IBYX TUIOCKOCTEH
NEePIEHIUKYJISPHBIX TPEThEH MIOCKOCTH

69 | [IpsamoyronpHBI mapauienenunen; KyO; H3MepeHus, 1
CBOWCTBA MPSIMOYTOJILHOTO Napajiesienune1a

70 | Teopema o AuMaroHaau MPsIMOYTOJBHOTO MapajulesenuIeaa 1

U CIIEJICTBHUE U3 HEE




71 | CrepeomeTpruuecKkre U MPUKIAIHBIE 3a/1a91, CBI3aHHBIC CO 1
B3aMMHBIM PACIOJI0KEHHUEM MPSMBIX U INIOCKOCTH

72 | IloBTOpeHue: CKpENIMBAIOIMINECS NPsIMbIC, NapayljieIbHbIC 1
IUIOCKOCTH B CTaHIAPTHBIX MHOTOTPAHHUKAX

73 | [lapa mapajienbHbIX IUIOCKOCTEM Ha CKpEUIMBArOIUXCS 1
OpSAMBIX,  PAacCTOSHHE  MEXAY  CKPEIIUBAIOIIMMUCS
HPSMBIMU B IPOCTBIX CUTYaLUAX

74 | PaccTtostHue OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT 1
OpsSMOM 10 IJIIOCKOCTH

75 | BoluucineHue pacCTOSHUNH MEXIY CKpEUIMBAIOLIMMUCS 1
HPSMBIMU C IOMOUIBIO MEPIEHIUKYJIISIPHOM MIIOCKOCTH

76 TpéXrpaHHblid yroj, HEpaBEHCTBA JJI TPEXTPAHHBIX YIJIOB. 1
Teopema Iludaropa, Teopembl KOCUHYCOB M CHHYCOB JJIs
TPEXTPAHHOTO yria

77 | DnemMeHTBl CQEepUvecKoil TEOMETpPHH: Te0le3UYEeCKHe 1
JIMHUU Ha 3emiie

78 | KonTpouspHas paboTa "Yribl U paccTosHus" 1

79 Cucremaruzanusi 3HaHUA  "MHOrOrpaHHUMK U €ro 1
JIEMEHTHI"

80 ITupamuna. Bunasl mupamun. [IpaBunsHas nupamuaa 1

81 |Ilpmsma. Ilpsimas u HakinoHHass mnpu3Mbl. [IpaBuibHas 1
npu3Ma

82 | Ilpsmoit napaJiesieurne], MPSIMOYTOJIBHBIN 1
napajesenunes, Kyo

83 | Bemykible MHOTOrpaHHUKH. Teopema Ditnepa 1

84 | Beimykible MHOTOTPaHHUKHU. Teopema Diinepa. 1
[TpaBusibHbIE U NOJTYNPAaBUIbHbIE MHOTOTPAaHHUKHI

85 | KonTtponbpHas pabora "MHororpanHuku" 1

86 | IloHsiTHE BEeKTOpa HA INIOCKOCTH U B IPOCTPAHCTBE 1

87 | CymMmMa BEKTOpPOB 1

88 | Pa3zHOCTh BEKTOPOB 1

89 | [IpaBwio mapamienenueaa 1

90 | YMHOXEHHUE BEKTOpa Ha YUCIIO0 1

91 | Pa3noxxeHue BekTopa Mo 0a3ucy TpEX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TUIOCKOCTH

92 | CxansgpHoe npou3Be/ieHUe 1

93 | BeluncieHune yriia Mexay BEeKTOPaMH B IPOCTPAHCTBE 1

94 | IlpocTeiinye 3a1a4u C BEKTOPaMHU 1

95 | IIpocreiimme 3a1a4n ¢ BEKTOpAMHU 1

96 | IIpocreiinne 3a1a4u C BEKTOPaMHU 1

97 | IlpocTeiinye 3a1a4u C BEKTOPaMHU 1

98 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1

99 | OGo0ienue U cucTeMaTH3anys 3HaHUH 1

100 | MToroBasi KOHTpOJIbHAsS paboTa 1

101 | UToroBas KOHTpOJbHAs paboTa 1

102 | O6oO01IEeHNEe U cucTeEMaTU3aNs 3HAHUI 1

UTOTrO 102




IToypouHnoe niianupoBanue no reomerpuu B 11 kiacce

DJIeKTpoHHBIe HU(POBBIE

Ne Koua-Bo
Tema ypoka odpa3oBaTesibHbIE

n/n 4acos pecypesi

1 [ToBTOpenue TeMbl "KoopauHaTbl BEKTOpa HA MJIOCKOCTH U
B IIpocTpaHcTae”

2 IToBTOpenue Tembl "CKalsipHOE TPOU3BEICHUE BEKTOPOB"

3 [ToBTOpenue Tems! "BbluucieHue yria Mexy BEKTOpaMH B
npocTpaHcTBe"

4 [loBTOopenue Ttembl "YpaBHEHHE NPSIMOH, MPOXOIALIEH
yepes JIBe TOUKHU"

5 YpaBHEHHE TJIOCKOCTH, HOpMaJlb, YPAaBHEHHUE IJIOCKOCTH B
OTpe3Kax

6 YpaBHEHHE TIIOCKOCTH, HOpMaJlb, YPAaBHEHHE IIJIOCKOCTHU B
OTpe3Kax

7 BekTopHoe mpousBeneHue

8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrPpaMMHUPOBAHUE

9 JlunHeiiHble HEpPABEHCTBA, JIMHEHHOE MPOrPaMMUPOBAHKE

10 | AHanWTHYECKHE METOJBI pacuéTa yriia MEeXIy HpPSIMBIMHU B
MHOTOTpaHHHKaX

11 | AHanuThueckue  METOABl  pacy€ra  yrjaa  MExAy
IUIOCKOCTSIMU B MHOTOTPaHHHUKAX

12 | ®opmyna paccTossHUST OT TOYKH JIO0 IUIOCKOCTH B
KOOpAMHATaX

13 | HaxoxaeHue paccTOSHUM OT TOYKHU J0 TUIOCKOCTH B Ky0e

14 | HaxoxaeHue pacCTOSIHUH OT TOYKH JI0 IUJIOCKOCTH B
PAaBHJIbHON MHUpaMuUze

15 | KonTponpHas pabora "AHanuTH4eckas reomerpus”

16 | CeueHusi MHOTOTPAaHHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU

17 | Ceuenuss MHOTOTPaHHUKOB: METOJI CJICJIOB

18 | CeueHuss MHOTOTPAHHUKOB: CTaHAAPTHBIE IUIOCKOCTH,
MEePECEUCHMS MPSIMBIX U TUIOCKOCTEH

19 | [MapannenbHble TpsiMble H TUIOCKOCTH: MapaulelbHbIE
CeUYCHUS

20 | TMapaynenbHbBIE PSMBIC W TIIOCKOCTH: pACYEéT OTHONICHHHA

21 | IlapannenbHble TpsSIMbIE U TUJIOCKOCTH: YIUIBI  MEXKIY
CKPENTUBAIOIIMMHUCS TPSIMBIMHU

22 | llepneHAUKYISpHBIE TPSIMBIE M TUIOCKOCTH: CTaHIapTHBIC
napel  MEPIEHAMKYJISAPHBIX  TUIOCKOCTEH H  TPSMBIX,
CUMMETPUU MHOTOTPAHHHUKOB

23 | llepneHnUKyISApHBIE TIPSMBIC U TIOCKOCTH: TeOpeMa O Tpex
MEPICHIUKYIIpax

24 | TlepneHAUKYJISPHBIE TIPSIMbIE W TIJIOCKOCTH: BBIYHCIICHHS
JUIMH B MHOTOTpPaHHUKAX

25 | IloBTOpEeHUWe: TUIOIIATM MHOTOYTOJEHUKOB, (DOPMYIIBI JUIS
iomiaied, cooopakeHus moaooust

26 | IToBTOpeHuWe: TUIOIMIATH MHOTOYTOJEHUKOB, (OPMYIIBI JUIS
IomIaiel, cooOpakeHus Moao0ust

27 | IloBTrOopeHue: TUIOMIATU MHOTOYTOJBHUKOB, (DOPMYIIBI ISt
TJI0MIAEH, COOOpaKEHHUS IO 100U

28 | Iimomanu CEeUeHUN MHOT'OTPaHHUKOB: IUIOIIAAN

MOBEPXHOCTEH, pa3pe3aHWsi Ha 4YacTH, COOOpaKeHUs
mog00ust




29

ITmontann CeueHuN MHOTOT'PAHHUKOB: IO U
MOBEPXHOCTEH, pa3pe3aHusi Ha YacTh, COOOpaKeHUS
monoous

30 | KontponsHast pabora "[loBTOpeHme: MHOTOTpaHHHKH,
CEYEHHS] MHOTOI'PaHHHUKOB"

31 | O6wém Tena. OOBEM MPSIMOYTOJIIBHOTO HapalIeIeuIe/1a

32 | 3amaunm 00 ynBoeHMH Ky0Oa, O KBaaparype Kyba; o
TPUCEKLIUH yIiIa

33 | CtepeoMeTpuiecKrue 3aJaud, CBsI3aHHBIE C O0O0BEMOM
IPSAMOYTOJIBHOTO MapaJuiesienunesia

34 | IlpukiagHblie 3a/1a4yM, CBSI3aHHBIE C BBIYHCIEHHEM O0BEMA
IPSMOYTOJIBHOTO Mapajuiesienunesia

35 | O0béM npsiMol IPU3MBI

36 | CtepeomeTpuyeckue 3a/iadd, CBSI3AHHBIE C BBIYMCICHUEM
00BEMOB NPSMOM IPU3MBI

37 | [Ipukiagnbie 3amayd, CBSI3aHHBIE C OOBEMOM TMPSIMOM
IPU3MBI

38 | Beiuucinenue 00BEMOB Tell C MOMOUIbIO OMPEAENEHHOTO
uHTerpana. O0bEM HAKJIOHHOW PU3MBI

39 | Beiuucinenue 00BEMOB Tell C MOMOUIBIO OMPEAENEHHOTO
uHTerpana. O0bEM nupaMusl

40 | @opmyna o6béma mnupamuabl. OTHOIIeHHE 00BHEMOB
nMpamMu C OOIIMM YTIIOM

41 | ®opmyna o6béma mnupamuabl. OTHOIIeHHE 00BHEMOB
nMpamMu C OOIIMM YTIIOM

42 | CrepeoMeTpuuecKkue 3aJadd, CBs3aHHBIE C OO0BEMaMu
HAKJIOHHOM MPU3MBI

43 | CrepeoMeTpuuecKkue 3a7add, CBs3aHHBIE C 00BEMaMu
MTUPAMU/IBI

44 | Ilpuxnaguelie 3agaun 1o reMe "OO0bEMBI Ten", CBsI3aHHBIE C
00BEMOM HAKJIOHHOW TIPU3MBI

45 | Ilpuxmnanseie 3aga4un o teMe "OO0bEMBI Ten", CBI3aHHBIE C
00BEMOM MHUPaMHUIBI

46 | [Ipumenenne oO0BEMOB. BpruncieHHe pacCTOSHHUS 10
IJIOCKOCTH

47 | KontposbHas padota "O6bE€M MHOrOrpaHHuKa"

48 | Hunuaapuyeckas MIOBEPXHOCTb, oOpazyromiue
IJIMHIPHYECKON TOBEPXHOCTH

49 | Uumuanp. Ilpsmoit  xpyroBoit  mmmmuap. [lnomans
MOBEPXHOCTH IMIIMHIpA

50 | Konuueckasi TMOBEpXHOCTh, O0Opa3ymoIne KOHHYECKOH
nosepxHoctu. Konyc

51 | CeueHue KOHyca IJIOCKOCTBIO, MAPAIEIBbHON IIOCKOCTH
OCHOBaHUS

52 | Yceuénnpiii koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 | Ilromaas OOKOBOW TOBEPXHOCTH W TIOJHOM TOBEPXHOCTH
KOHYyca

54 | [Imomane OGOKOBOW MOBEPXHOCTH W TIOJHON MOBEPXHOCTH
KOHYyca

55 | CrepeomeTpuyeckue 3aJaud Ha  JIOKa3aTeNbCTBO U
BBIUMCJICHHE, TOCTPOCHHUEM CEUCHUN ITMIMHIIPA, KOHYyCa

56 | CtepeomeTpuyeckue 3aJaud Ha  JIOKa3aTeNbCTBO U
BBIUMCJICHHE, TOCTPOCHHUEM CEUCHUN IIMIMH/IPA, KOHYyCa

57 | llpukiiagnble 3a71a41, CBSI3aHHbIE C [IMJIMHIPOM

58 | [IpukiagHble 3a1a4u, CBSI3aHHBIE C IIJIMHIPOM




59 | Cdhepa u map

60 | Ilepeceuenue chepsl u mapa c WIOCKocThio. Kacanue mapa
1 chephl IIIOCKOCTHI0. Bua n n3o00paxeHue mapa

61 | Ilepeceuenue cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa
U cdepbl I0cKocThi0. Bua u n3o0paxkeHue mapa

62 | Ypasuenue cdepsl. [Inomans chepsl u e€ yacteit

63 | CummeTpust cdepsl U mapa

64 | CrepeomeTrpudeckre 3aJadyd Ha  JIOKa3aTelIbCTBO H
BBIUMCJICHHE, CBSi3aHHbIE CcO cdepol U IIapoM,
MIOCTPOEHUEM MX CEUCHUH TIIIOCKOCTHIO

65 | Crepeomerpudeckue 3aJadyd Ha  JIOKa3aTelIbCTBO H
BBIUMCJICHHE, CBSi3aHHbIE CcO cdepol U IIapoM,
MIOCTPOEHUEM MX CEUCHUH IIJIOCKOCTHIO

66 | [lpuknagHeie 3a1a49u, CBSI3aHHBIE CO c(hepoil U mapom

67 | IloBropeHHe: OKPYKHOCTb Ha IUIOCKOCTH, BBIYMCICHUS B
OKPYKHOCTH, CTaHJAPTHBIE MTOI00US

68 | Paznmunble KOMOMHALIMY TEJ BpAIlEHHs] © MHOTOTPAaHHHUKOB

69 | 3amaum o Teme "Tena ¥ MOBEPXHOCTH BpaIlieHus "

70 | 3agaum mo Teme "Tena ¥ MOBEPXHOCTH BpaleHHs"

71 | KonTposbHas paborta "Tena v moBepXHOCTH BpanieHus"

72 | O6bem muuaapa. Teopema 06 00bEME MPSIMOTo MIJIMHIPA

73 | Beruuciienne 00BEMOB TEN C TOMOIIBIO OMPEACIEHHOTO
unterpasia. O6uEM KoHYCa

74 | TInomaay OOKOBOW M MOJTHOM MOBEPXHOCTH KOHYCA

75 | CrepeomeTpuyecKke 3aqaud, CBSI3aHHBIE C BBIUMCICHHEM
00bEMOB IMJIMHIPA, KOHYCA

76 | Ilpuknagaeie 3amaun 1o TeMe "OOBEMBI W ILIOIIATU
noBepxHocrel Ten"

77 | O6vém mapa u mapoBoro cektopa. Teopema 06 o0BEME
mapa. [lmomane cdepsl. CTepeoMeTpuyeckue 3aaadu,
CBSI3aHHBIE C BBIYMCICHHEM OOBEMOB IIapa, MIAPOBOTO
CerMEHTa M IMApOBOTr0 CEKTOpa

78 | Ilpuknanueie 3agauu o teme "OOBEMBI Ten", CBSI3aHHBIE C
00BEMOM Im1apa M IIomaabio cgepbl. COOTHOMEHUS MEXKIY
IUIOINAJSIMU TOBEPXHOCTEH U 00BbEMaMU MOAOOHBIX Tel

79 | IlonoGHble Tena B mpocTpaHcTBe. M3MeHeHne oO6béma npu
nonobun. CrepeoMeTpuyeckue 3aJlaud, CBSI3aHHBIE C
BbIYHMCIIEHHEM 00BbEMOB T M IUIOIIAJel MOBEepXHOCTEH

80 | KonrpomsHas pabota "Ilmomaay mMOBEpXHOCTH U OOBEMBI
KpYyIJIbIX Ted"

81 | JIemwkenus mnpoctpaHcTBa. OroOpaxkeHus. JIBYkeHUS U
paBeHcTBO (puryp. O6ume cBoiicTBa ABMKEHHH

82 | Buasl ABWKEHWU: TapaUleIbHBIA TIEPEHOC, IEHTpaIbHas
CUMMETpPHUS, 3€pKajlbHasi CHMMETpHs, IOBOPOT BOKpPYT
IPsIMOiL

83 | IIpeobpaszoBanus nogobus. Ilpsmas u chepa Ditnepa

84 | 'eomerpuueckue 3a/1a4ud Ha MPUMEHEHUE TBH)KCHUS

85 | KontponwHast pabota "Bektopsl B mpocTpaHcTse"

86 | O6o6maromee noropeHre 11 MOHATHI U METOIOB Kypca
reomerpun  10-11 kmaccoB, cucTemMaTu3anMsl 3HAHWMN:
"ITapamienbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTpaHCcTBE"

87 | O6o6maromiee moBropeHue 11 MOHATHH W METOAOB Kypca
reomerpun  10-11 knaccoB, cucremMaruzauus 3HAHWUN:
"BekTopsl B mpocTpaHcTse"

88 | O6obmaromee noroperre 11 MoHATHI U METOIOB Kypca

reomerpun  10—11 KkJjaccoB, cuCTEMAaTH3alMsl 3HAHUI:




"BekTopsl B npocTpaHcTse"

89

Ob6o6maromee nmoropenue 11 MOHATHH M METOIOB Kypca
reomerpun 10-11 kaccoB, cucTemarusaus 3HAHHM:
"O6beM MHOTOTpaHHUKA"

90

O6oO6matomee moBropeHre 11 MOHATUH W METOIOB Kypca
reomerpun 10-11 xaccoB, cucTemaru3auusi 3HaHMM:
"O0BbeM MHOTOIpaHHHUKA"

91

O6o6marommee noproperre 11 MOHATHI U METOIOB Kypca
reomerpun 10-11 kjaccoB, cucTeMaTH3alMsl 3HAHUIA:
"ITnomaau MOBEPXHOCTU M O0BEMBI KPYTIIBIX Ten"

92

O6oO6matomee moBropeHre 11 MOHATUH W METONOB Kypca
reomerpun 10-11 kjaccoB, cucTemaru3auusi 3HaHMM:
"[Tomaau MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeN"

93

HTorosast KOHTpOJIbHAS paboTa

94

HTorosasi KOHTpOJIbHAS paboTa

95

[ToBTOpEHME, 0000IICHUE M CHCTEeMAaTH3allHsl 3HAHUH

96

Hcropust pa3BuTHS CTEpEOMETPUN KaK HAYKU U €€ pOjib B
Pa3BUTUM COBPEMEHHBIX HHXKCHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUN

97

Hcropust pa3BuUTUSL CTEPEOMETPUU KaK HAYKH U €€ POJib B
Pa3BUTHUU COBPEMEHHBIX HMHXEHEPHBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUN

98

Hctopust pa3BuTHS CTEPEOMETPUN KaK HAYKU U €€ pOjib B
Pa3BUTUM COBPEMEHHBIX WHXKCHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUN

99

Hcropust pa3BuUTUSL CTEPEOMETPUN KAK HAYKH U €€ POjb B
Pa3BUTHUU COBPEMEHHBIX HMH)KEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

100

Hctopust pa3BuTHSI CTEpEOMETPUN KaK HAYKU U €€ pojib B
Pa3BUTUU COBPEMEHHBIX HHIKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hctopust pa3BuTHSI CTEpEOMETPUN KaK HAYKU U €€ pojib B
Pa3BUTUU COBPEMEHHBIX HHIKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKU U €€ pOJb B
Pa3BUTHUU COBPEMEHHBIX HMH)XEHEPHBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUN

UTOIro
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