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HOACHUTEJIBHASA 3AIIMCKA

['eoMerpus siBnsieTCs ONHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK Kak oOecreuyrBaeT BO3MOXXHOCTb W3Y4YEHUS JTUCHUTUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHHE, POPMHUPYEMOE NMPU U3yYEHUH 00YyHarOIIUMUCS
HNOHSTUIHBIX OCHOB TE€OMETPHUM, IpPHU J0KA3aTeIbCTBE TEOPEM M IMOCTPOCHUU
LEMOYKH JJOTUYECKUX YTBEPKICHHUIN MPU PELICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO UCIOIB3YIOTCA MPHU
pelIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOT0 [IMKJIA, B YaCTHOCTU (PM3MUYECKUX 3a7ad.

[lenb ocBOeHUsI IporpaMMbl yaeOHOTOo Kypca «['eoMmeTpusi» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHIUBUAYATbHBIX CIIOCOOHOCTEHN 00YyUaOMUXCs TPU U3yUEHUU
FEOMETPUHM, KaK COCTaBISIONIeH mpeamMeTHoM obOnactu «Marematuka U
uH(pOopMaTHKay yepe3 00ecrneueHre BO3MOKHOCTH TPUOOPETEHUS U UCTIOJIb30BAHUS
0oJsee rIyOOKUX T€OMETPUYECKUX 3HAHUM U IEHCTBUM, CTIEU(PUYHBIX TEOMETPUH,
¥ HEOOXOJIUMBIX JIJIsl YCTIEIIHOTO MPOQPECCUOHAIBHOI'0 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMU Kypc 0a30BOTr0 YPOBHS, SBJISIOTCS:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIIUM MHPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MAaTEeMaTUYECKUX MOJICTSAX, MO3BOJISIONIMX OINUCHIBAaTh W H3y4yaTh
pa3HbI€ SBJIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3jaeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHITh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HAXOJHTh
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(dbopMUpOBaHUE YMEHMs PACllO3HABATh HA YEPTEXKaX, MOJAEIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUUYECKHUE
MOJIETIN;

(opMHUpOBaHME MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOrO IOCTPOCHHUS
MaTeMaTU4YECKUX TEOpUil, (POpMHUpOBAHUE TMOHHWMAHUS POJM AKCUOMATHUKHU MpHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHue yMEHHUS BIAJCTh METOJAMHU JOKa3aTelIbCTB U aJITOPUTMOB
pelieHus, yMEeHUs KX TPUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XO/1€
pElIeHHs] CTePEOMETPUYECKUX 3aJa4 W 3aady C MNPAKTUUYECKUM COAECpP>KaHUEM,
dbopMupoBaHue TMpeACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  IPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPILICHCTBOBAHUE MHTEIEKTYAJIbHBIX U  TBOPYECKHUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS paclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIPETaLNU OJYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSITUSIMUY», PEIEBAHTHBIMU I'€OMETPHUH HA YTIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JMHHUSIM ydyeOHOro Kypca, a
dopMupoBaHuEe JIOTMYECKMX YMEHHH  pacmpenensiercss He TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCaM OOyYarOIIUECS
oOpamanuch HEOAHOKPATHO. OTO  TMO3BOJSET OPraHW30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN O0YYarOIIUXCs, PACUIUPS U YTIyOsis
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAIbHBIX O0pa30oBaTENbHBIX MporpamMMm, OOECIEeUUTh YIIIYOJIEHHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yuebHoro kypca «['eomerpus» Ha yriayOJnEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeOMETpuUM. Touka, TpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpeumuBaromuecss mnpsmble. [IpU3Haku CKpenMBarOnuxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: NAapalJICIbHbIE
MPSIMBIE B MIPOCTPAHCTBE, MAPALICIIBHOCTD TPEX MPSIMBIX, NAPATUIEIBbHOCTh IPSIMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOMCTBa NapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapaysieibHON MPOEKIUU. YTJIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
IPOCTPAaHCTBEHHbIE (PUTYpbl Ha IUJIOCKOCTH: TETpadiAp, NapaiiesennuIie],
MMOCTPOCHUE CEYCHUM.

[TepneHaAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
MIPOCTPAHCTBE, TNPSIMbIE MApaJUICNIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
MEPIECHANKYIIAPHON IJIOCKOCTH. OpToronaibHOE MIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUs (PUTyphI HA TIIOCKOCTh. [lepneHaAnKyISIpHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTU JBYX IUIOCKOCTEU. Teopema 0 TpEX
MEPIECHANKYIIAPAX.

Yrael B NpOCTPAHCTBE: YyroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYTPAaHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IJIOCKHUX YTJIOB MHOTOTPaHHOIO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJ1a. TeopeMbl KOCHHYCOB M CUHYCOB JUISL TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: Nn-yrosibHas
npu3Ma, IpsMasi U HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, npsAMOYTOJIbHBIN MTapaJIEICANE] U €ro cBoicTBa. Kparuaiimme
NyTH HAa MOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: N-yronbHasi nupaMua, NpaBUibHAs U yceuEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPABWIHBHOW MUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPABWJIbHAS MPHU3MA W NpaBWIbHAs NUPAMHJA,



paBWIbHAS TPEYTOJIbHASI TUPAMU/IA U TPaBUIIbHBIN TeTpasp, ky0. [IpencraBnenue
O MPaBUJIBHBIX MHOI'OTPAHHUKAX: OKTa3AP, JOAEKAIP U UKOCAIIP.

BbrunciaeHnue 351€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJbl.
[Inomans OOKOBOW MMOBEPXHOCTH U IIOJHOM MOBEPXHOCTH HPSIMOM IPHU3MBI,
IUIONIA/1b OCHOBAHU, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM pu3Mbl. [Lnomans
OOKOBOIl MOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM NHUpaMUAbI, TeOpema o
IUIOIIAM YCEYEHHON TMPAaMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  IPABUIIBHBIX
MHOTrOrpaHHUKOB. CUMMETpUs B TMPABWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesieNunea, CUMMETPUS MPAaBWIBHBIX NPHU3M, CHUMMETPUS IPABUIBHON
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

ITIoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpa HA YUCIIO.
IloHATHEe KOMILIaHApHBIE BEKTOpBI. lIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsmoyromnpHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAHWHAaTaAMHM BEKTOpA U
KOOpJAMHATaMU TOYEK. YTOJ MeEXIy Bekropamu. CKaJsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpamlieHHs:
IIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTenbHas IIOCKOCTh K chepe. M300paxkeHue Ten BpalleHHs Ha
wiockoctu. Pa3BépTka nunnnapa u konyca. Cummerpust chepsl U mapa.

O06béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
OpSMOYTOJBLHOIO Mapajuienenunega u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBI, LWJIMHIpPA, TUpaMHuIbl U KoHyca. O0BEM 1mapa M 1mapoBOro
CErMEHTa.

KoMOuHnanum Tenm BpalieHuss U MHOrOorpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHIP, OINHCaHHas OKojJo uuiauHApa. Ilepecedenne cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepbl miockocteio. [loHsATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEIO
BpallCHUS.



[Tomanes MOBEPXHOCTH IUJIMHApPA, KOHYCa, IUIOMIaaAbL cepbl U e€ JacTeil.
[Tonobue B mpoctpancTBe. OTHOILIEHHWE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHbIX (uryp. IIpeoOpazoBanue momodus, romMmoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOIOTPaHHUKOB U TEJl BPAIllCHUs: CEUEHUS [IIINHPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (mapajuienbHbIe
OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYEHUM: METOJ CIE0B, METO/] BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IMepeHoca
CEKyLIEH TIIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Oniepaniuu HajJl BeKTopamu. BekTopHOe yMHOXKEHUE
BekTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHs. [IpsMoyronpHas cucTtema
KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a1ad.

JABUKEeHMsI B IPOCTPAHCTBE

JIBmxenust npoctpancTBa. OtoOpaxkeHus. J[BM>KEHUST U paBEHCTBO (puryp.
OOuue cBolicTBa JBWXKEHUH. Buapl JBWKEHUN: TapaulebHBIM IEpEeHoC,
LEHTpalbHAs CHUMMETpPHS, 3€pKaJibHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIUTAHHE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMUA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOT' O YJIEHA POCCUMCKOT0 OOIIECTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBax (DYHKIIMOHUPOBAHMSI PA3JIMUHBIX CTPYKTYp, SBJICHHUM, MpoOLEaAYyp
rpaXJaHCKOro  obOmiecTBa  (BBIOOpBI,  ONPOCHI W Jpyroe), yMeHHUe
B3aHMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCUUCKON Tpa)kIaHCKOW MICHTUYHOCTH, YBAXKEHUS K
MPOLIVIOMY W HACTOALIEMY POCCUUCKOW MAaTEMATHMKH, HEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBbI,
UCIIOJIb30BaHUE OTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTHusx, cdepax
3KOHOMUKU;



3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IEHHOCTEH pOCCUHUCKOr0o Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IMOBEJICHHS, CBA3aHHOI'O C MPAKTUYECKUM
MPUMEHEHHUEM JOCTIKEHUN HAYKU U AESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYUBOIO OYYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pEeLIeHU, pacCyKIeHUMN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM Pa3uyHbIX BUIOB UCKYCCTBA;

5) puzuyeckoe BoCcIUTAHHE:

c(OpMHPOBAHHOCTh yYMEHHUS TPUMEHATh MaTeMaTHYeCKHEe 3HAaHUSA B
MHTEpECcax 310pOBOIro U 0€30MaCHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 37I0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryispHas (usnueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J]0POBUTEIBHON J1€SITEIbHOCTHIO;

6) TpynoBoe BocMTaHUE:

FOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANBHONW  JCSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oynymiedt mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IUJIaHbI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TMPOTSHKCHUM BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJlady MaTEeMAaTUYECKON HAMIPaBJI€HHOCTH;

7) 3K0JI0TUYeCKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTh  DKOJIOTMYECKOW KYJIbTYphl, TIOHHUMAHUE BIUSHHUS
COIIMATbHO-?KOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE MPUPOJHOM M COLMATIbHON
Cpenbl, OCO3HaHUE rI00ATBHOTO XapakTepa 3KOJIOrHYECKUX MPoOIeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTEeMaTHUYeCKUX 3HAHMM [JI1 pernieHus 3agad B 00JacTu
OKpY)Karolel Ccpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJISI OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKK, TOHUMaHUE MaTeMaTH4eCKON
HAYKHU KaK cepbl 4eJTOBEUECKOU NeATEeTHHOCTH, ITANOB €€ Pa3BUTHSI U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBWIM3ALIUM, OBJIQJICHUE SI3IKOM MAaTE€MaTUKU U MaTeMaTUYECKOU
KYJIbTYpOU KaK CPEACTBOM MTO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh POEKTHYIO
U UCCJIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI



Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbBIE /1eliCTBUSA

ba3oBble jjornueckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUN  MEXAy TMOHATUSAMH, (POPMYIUPOBATH
OTpeJieNIeHUs] TIOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAaHMSI /1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3;

BOCIIPUHHMATh,  (HOPMYIUpPOBaTH U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, CIMHUYHbBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONEHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYU;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUIM
(mpsiMbl€ ¥ OT MPOTUBHOIO), BHICTPAUBATH APTyMEHTAIMIO, IPUBOAUTH IPUMEPHI 1
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;

BBHIOMpaTh CMOCOO perieHus ydyeOHOM 3amayu  (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BRIOUPaTh HanboIee MOAXOISAIINI ¢ YIETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKUNA HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHABJIMBATh HMCKOMOE U JaHHOE, (OPMUPOBATh THUIIOTE3Yy, APTyMEHTHUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

POBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOEHHOCTEN MaTeMaTHueCKoro 00beKTa, SBICHHUs, TIPoIecca,
BBISIBIICHHUIO 3aBUCHUMOCTEN MEXy 00BEKTaMu, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO PE3yjbTaTam
NPOBEIEHHOTO  HAONIOJIEHUsI, HCCIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TAaKXKE BBIJBUTATh
IPENOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISBIIATH JAeUIIMTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOIIPOC U JIJIS pEUICHUS 3a1a4u;

BbIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHbIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PAa3IMUHBIX BUJIOB U (popM
peACTaBICHNUS,



CTPYKTYPUpPOBaTh HH(POpPMALIMIO, MPEICTABIATh €€ B Pa3IMUHBIX (QopMax,
WITIOCTPUPOBATh IPaPUUECKH;

OLICHUBATH HaJEXKHOCTh uHpOpMaLuu 1o CaMOCTOSITEIIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKATHBHBIE YHHBeEpPCaJIbHbIEe YUeOHbIe JelCTBHS

OO1enue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
IEIAMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS TI0 XOJy pelIeHus 3aJauyu,
KOMMEHTHUPOBATh MOJTYyUYCHHBIA pe3yJIbTarT;

B X0JIe OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMol 3ajayd, BBICKA3bIBaTh HJEH, HAIICJICHHbICE Ha IOUCK
pelIeHrs, COIMOCTaBJISITh CBOM CYXICHUS C CYXKICHUAMHU APYTUX YYACTHHKOB
Jyasora, oOHapy)XMBaTh Pa3judyue M CXOJICTBO TO3HUIIMNA, B KOPPEKTHOU (dopme
dbopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAXKEHUS,

NPEACTABIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUSA,
MPOEKTa, CAMOCTOSITEIBLHO BBIOMpPATh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIMTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

COCTaBJIATH IIAH, aJITOPUTM PEIICHUS 3a/Ja4M, BBIOUPATh CIIOCO0 pEeIeHus ¢
y4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHBI UHTEJJIEKT:

BJIQJCTh HABBIKAMH  TIO3HABATEIBHOW  pEQUIEKCUU KaK  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJS IIpoliecca W pe3ysibTaTa pPEIICHHS
MaTeMaTHUYEeCKOM 3aa4u;

NpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh MPHU PEIICHUU 3a7adH,
BHOCUTH KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBHUAM, OOBSICHSATHh PHUYHHBI
JOCTIKEHUS WA HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTh:

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJUBUAYAIbHOU
paboThl mNpU peumieHUuH Y4eOHBIX 3ajlady, MPUHUMATH 1€Ib COBMECTHOM
JeSATebHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacmnpeneisiTh



BU/JIBI pabOT, 1OrOBapUBaTHCS, 00CYXKAaTh MPOIECC U pe3yJbTaT paboThl, 0000IIaTh
MHEHUSI HECKOJIbKUX JTIOJIEH;

y4acTBOBAaTh B TPYMIOBBIX QopMax paboTsl (00CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE MITYPMBI» U UHBIC), BBITIOTHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMaH]IbI, OIICHUBATh KAYECTBO CBOETO BKJIaa
B OOHmMH TPOAYKT MO KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

INPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 ki1acca o0yyaromuics HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TOHSITUSAMHU CTEPEOMETPUU TMPHU
pEIIeHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKJICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU U CIIEIACTBUSA W3 HHUX MPHU PEUICHUU
r€OMETPUUECKHUX 33]1a4;

e KJaccU(UIUPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh TMOHATUSMH, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATHUAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMM;

e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
nUpaMua, MPSMOYTOJIBHBIN TTapaJieenunes, Kyo);

e KiJaccuuIUpoBaTH  MHOIOTPAHHHUKH,  BBIOMpas  OCHOBaHWUS  JUIs
KJ1accuuKanmy;

e CBOOOJHO OINEPUPOBATH TOHITUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBIMNOJIHSTH napasuiesibHOE, HEHTpaIbHOE U OpPTOrOHAJIBHOE
MPOEKTUpOBaHKE GUTYpP HA MIIOCKOCTh, BHIMOIHITH U300pakeHus GUryp Ha
MJIOCKOCTHY;

e CTPOUTH CEUCHUS MHOTOTPAHHHUKOB PA3JIUYHBIMH METOAAMU, BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOMIAAM  [OBEPXHOCTEH  MHOTOIPaHHUKOB  (IIpU3Ma,
UpaMuIa), TEOMETPUIECKUX TeIl C TPUMEHEHUEM (HOpMYT;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CHMMETPUSI B TIPOCTPAHCTBE, IIEHTP,
OCb M TNIOCKOCTb CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPHI;

e CBOOOJHO ONEPHUPOBATH MOHSATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpAM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBIMNOJHATH ACUCTBUS HaJl BEKTOPAMHU,



pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaX0XKJICHUE T€OMETPUYECKUX BEINYHH, TPUMEHSSI U3BECTHBIE METO/IBI IIPU
pELICHUM MaTEMAaTUYECKUX 3aJad MOBBIIIEHHOTO W BBICOKOIO YpPOBHS
CJIO)KHOCTU;

MPUMEHATh TPOCTEUIINE TPOrPAMMHBIE CPEACTBA W AIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELIECHUU CTEPEOMETPUUYECKHUX 3a1aY;
U3BJICKaTh, MNPEOOPA30OBBIBATE W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTrypax, MPEeACTaBICHHYIO Ha
YepTexKax U PUCYHKAX;

IPUMEHATh TIOJIyYCHHBIE 3HAHUS HAa [PAKTUKE: CpaBHUBAThL U
AHAJIN3UPOBATh PEAJIbHBIC CUTYallMU, NPUMEHATh WU3YUYEHHbIC NOHSATHS B
mpoiiecce IOWCKa  pelieHdss MaTeMaTU4ecku  CcPopMyIUpOBaHHOU
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTYyallMM Ha S3BIKE T'€OMETPHH,
HCCIIE0BaTh MMOCTPOEHHBIE MOJIENIA C UCIIOJIB30BAHUEM TI'€OMETPUYECKHUX
MOHSATUM W TEopeM, ammapara aiareOpbl, pelaTh MPaKTUUYECKUE 3aJaud,
CBSI3aHHBIE C HAXOXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpPEACTaBICHUS] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K konny 11 kiacca o0yyaromuics HayquTcs:

CBOOOJHO ONEPHPOBATH IMOHATHUSMH, CBSI3aHHBIMH C IWJIMHIPUYECCKOM,
KOHUYECKOH W c(hepruyecKkoll IMOBEPXHOCTSAMHU, OOBICHITH CIOCOOBI
MOJTYYCHUS,

OIIepUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C TEJIAMH BPAIECHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHSATH CIIOCOOBI IMMOTYUCHHS TSN BPAICHUS;

KJIacCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE CHEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI 3JICMCHTOB MHOTOTPAaHHUKOB W TEJI BpaIlCHUS,
00BEMBI W IUIONIAJIA TIOBEPXHOCTEH MHOTOI'PDAaHHHKOB WM TEJI BpAIICHHS,
T€OMETPUIECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOZHO OMNEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAITUSIMH TEIT
BpallicHUsI ¥ MHOTOTPAaHHUKOB: MHOT'OTPaHHHUK, BIIMCAHHBIA B chepy H
OIMMCAaHHBINA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK HJIU TEJIO
BpAIlICHHUS;

BBIYHCIIATH COOTHOIICHUS MEXKY TIOMAIIMU TIOBEPXHOCTEH M 00bEMaMu
MOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHS TEJ BPAIICHHS;



W3BJIEKAaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HWH(OOpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U PUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpaIliy HaJl BEKTOpaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pemiaTh TeOMETPUYECKUE 3a/1a4i Ha BBIUHUCICHHUE YTJIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKHU JI0 TJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/Ia MIPU PEIICHUY;
CBOOOJHO OMNEpUPOBATh TOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHUKOB U TEJI BpAICHUS MpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAIbHOM CHUMMETPUH, 3E€pKaJbHOMU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHusl Mog00us;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB W TEJ BpAILECHUS: CEUYCHUS LUIUH]IPA
(mapasnenbHO U MEPHEHAUKYIISPHO OCH), CEUEHUS KOHyca (MapaijieiabHbIe
OCHOBAHMIO M MPOXOSIIUE Yepe3 BEPUINHY), CEUEHUS 11apa;
UCIIOJb30BaTh METOJbl TIOCTPOEHUSI CEUEHHI: METONl CJENO0B, METOJ
BHYTPEHHET0 POEKTUPOBAHUSI, METO]T MEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHHUSI;

NPUMEHATh TeoMeTpuyeckre (akThl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MOPEANoJararolluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemaTrh 3ajJadyd Ha JI0Ka3aTelIbCTBO MaTEeMaTUYE€CKUX OTHOIIEHUNA U
HaX0XJICHUE TEOMETPUUECKUX BEJINYMNH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ay;

MIPUMEHSITh MTOJyYCHHBIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATh
U OLEHUBAaTh pEalbHbIE CUTyallUH, NPUMEHATH HM3YYCHHBIE IOHSTHUA,
TEOPEMBI, CBOICTBA B TMPOIECCE IOUCKA PEIICHUS MaTeMaTH4YeCKH
c(hopMyJIMPOBAHHON MPOOJIEMBI, MOACIUPOBATH pEaJibHbIC CUTYyallud Ha
A3bIKE T€OMETPUH, UCCIEN0BATh MOCTPOEHHBIE MOJIETHN C UCIIOIb30BAHUEM
reOMETPUYECKUX TIOHSATUH W TeopeMm, amnmapara airedopbl, pemarhb
MpaKTUYECKUE 3a/lauM, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJIUYUH;

UMETh TpPEACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMsbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTejbHbIe
padoThbI padoTsI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
) B3anMHoe pacronokeHue npsMbIxX B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHz[miynﬂpHOCTb OPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
) VYTibl U paccTOsTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPCHI/IG, 0000I1IIeHrE U CUCTEMATH3ALHS 5 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
No n/n HanmeHnoBaHue pa3/iesioB U TeM Komrponnsie  Mpaxrmucckie (undposbie)
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypest
1 AHanuTH4eckasi FeOMeTpHs 15 1
5 [ToBTOpeHwme, O606HI€HIfe " 15 1
CUCTeMAaTH3aIHsI 3HAHUHA
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpateHus 24 1
5 [Tnommaay moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TET
6 JIBrokeHUS 5 1
7 [ToBTOpEHME, O606III€HI:I€ " 17 5
cUCTEeMaTH3allMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJLHEBIE
Bcero P
padoTsbI

IIpakTH4eckue
padoThbI

JlaTa
U3y4yeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE MTpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NTapalIeNbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

04.09.2023

[ToHsTHS CTEpeOMETpHH: TOUKA, TIpSIMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuJia U300paKEHHS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpE3KOB), cepeIMHbI OTpPEe3Ka
[ToHsTHS: TIepEeCeKAIONUECs TNIOCKOCTH,
MepeceKaronrecs npsmasi ¥ IIoCKOCTh;
MOJTYIIPOCTPAHCTBO

04.09.2023

07.09.2023

[TonsaTus: nepeceKarouuecs mIoCKOCTH,
nepeceKaronifecs mnpsmasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

11.09.2023

MHororpaHHHKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

11.09.2023

MHororpaHHuKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX O0BEKTOB

14.09.2023




AXCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIE/ICTBHS U3 HUX

18.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

18.09.2023

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
ciencTsus n3 HuX. CriocoOnI 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MIPOCTPAHCTBE.
O0o03HaueHUs MPSAMBIX U TNIOCKOCTEH

21.09.2023

10

N300pakeHue ceueHuil mupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE MPOXOAST Yepe3 UxX
pé6pa. M3o0Opaxenue nepeceyeHust
MIOJIY4E€HHBIX IUIOCKOCTEH.
PackpaimBaHyue NOCTPOSHHBIX CEUEHHUH
pa3HBIMH LIBETaMU

25.09.2023

11

N300paxeHue ceueHuil nupamubl, Kyoa
U [IPU3MBI, KOTOPBIE IIPOXOIAT YePe3 UX
pEbpa. M3o0OpakeHne nepeceycHHs
MOJTYYCHHBIX TJIOCKOCTEH.
PackpammBaH#ie MOCTPOSHHBIX CEUCHHM
Pa3HbIMU LIBETAMU

25.09.2023

12

N300pakeHre ce4eHnit mupaMuIsl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UxX
péopa. M3o0Opaxenue nepeceueHus
MOJIyYEHHBIX MJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

28.09.2023

13

N300paxeHne ceueHNi mupaMuabl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé€6pa. M3o0paxenue nepecedeHus

02.10.2023




IIOJIy4YEHHBIX IIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMH

14

MeTtoa creoB it MOCTPOSHUS CeUCHUN

02.10.2023

15

Merton cienoB AT MOCTPOSHUS
ceueHuid. CBOICTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEHN

05.10.2023

16

Meton cienoB s HOCTPOEHUS
ceueHnii. CBOMCTBA MEPECCUCHUI
MIPSAMBIX U IJIOCKOCTEHN

09.10.2023

17

[TocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUCh 111aroB
ITOCTPOEHHUS

09.10.2023

18

[TocTpoeHue cevuenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
ITOCTPOCHHUS

12.10.2023

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pebpax. Coznanue
BBIHOCHBIX Y€PTEIKEH U 3aIUCh 11aroB
MOCTPOCHHSI

16.10.2023

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX ‘-IGpTG)KGIZ U 3aI1MCh HI1aroB
MOCTPOEHHUS

16.10.2023




21

[ToBTOpenue manumerpun: Teopema o
MPOMOPLUUOHANIBHBIX oTpe3kax. [logolue
TPEYroJIbHUKOB

19.10.2023

22

[ToBrOpenue mnanumerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. McTopus
pa3BUTHS TJIAHUMETPHUHU U CTEPEOMETPUU

23.10.2023

23

Kourponsnas padora "AKCHOMEI
p p
crepeomerpun. Ceuenus"

23.10.2023

24

B3anMHoe pacronokeHue npsMbIX B
npoctpancTse. CKpeluBaronecs
npsimble. [Ipu3Haky ckpeluBarommxcs
npsmMbix. [lapamiensbHble mpsiMble B
IIPOCTPAHCTBE

26.10.2023

25

TeopeMa o CyleCTBOBaHUH U
€IMHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAaHHOM IPSIMOM, ITPOXOAIIEH Yyepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIleh Ha
JIaHHOM mpsiMoi. JleMma o nepecedyeHuun
MapajuieNbHBIX MPSMBIX TIOCKOCTHIO

09.11.2023

26

[TapannensHOCTb Tpex NpsAMbIX. Teopema
0 TpéX MmapasuleibHbIX NPsAMBIX. Teopema
O CKpELUBAIOIINXCS MPSIMbIX

13.11.2023

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAILIEIHLHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
¢buryp B napajienbHON MPOSKIIUU

13.11.2023




28

[lentpanbHas mpoekus. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSMbIMU

16.11.2023

29

3azauu Ha JOKa3aTeNbCTBO U
UCClIeIOBaHKE, CBSI3aHHbIE C
pacIoyIoKeHUEM MPSIMBIX B
IIPOCTPAHCTBE

20.11.2023

30

IlonsTHSA: MapauIeIbBHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
[apaJICIBHOCTH MPSIMOU U INIOCKOCTH.
CaoiicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

20.11.2023

31

I'eomeTpuueckue 3aaun Ha BEIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBSI3aHHbIE C
HapajIeIbHOCTBIO IPSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

23.11.2023

32

IlocTpoeHue ceuenus, IPOXOASIIETO
yepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U
MapajyIeIbHOrO0 IPYyrou npsiMout. Pacuér
OTHOILICHUH

27.11.2023

33

[TapannenpHas npoeKUUs, IPUMEHEHUE
JUTSI TIOCTPOEHUS CEUeHUi Ky0a 1
napannenenumnena. CpoiicTBa
napasuiesienuIe/1a ¥ Ipu3Mbl

27.11.2023

34

[MTapannensHele wiockocty. [IpusHaku
[IapaJlJIeJIbBHOCTH JBYX IIOCKOCTEN

30.11.2023

35

Teopema 0 napasienbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
MPOXOISIICH Yepe3 TOUKY, He

04.12.2023




MPUHAJICHKAILYIO TAHHOW MIIOCKOCTH U
CIIEIICTBHS U3 HEE

36

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJIeIbBHOCTH MPSIMBIX IEPECEUECHUS
IIPU IIepeCceUeHU ™ JBYX MapajuieabHbIX
MJIOCKOCTEH TpeThen

04.12.2023

37

CaoiicTBa napamieabHbIX JIOCKOCTEH:
00 OTpe3Kax napajjiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O TIEpECEUeHUN TPSMOM ¢
JBYMs IIapaJJIeJIbHBIMU IJIOCKOCTSIMU

07.12.2023

38

[ToBTopenue: Teopema [Tudaropa Ha
TUTOCKOCTH

11.12.2023

39

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

11.12.2023

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenunea

14.12.2023

41

Brruncnenue 1MH OTpe3KOB B Ky0Oe 1
MPSIMOYTOJIBHOM Tapajuiesienunesie

18.12.2023

42

[lepneHAuKyISIPHOCTD IPSAMOM U
mrockoctu. [IpusHak
NEPIEHINKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

18.12.2023

43

[lepnenaAuKyISIPHOCTD IPSAMOM U
mockocTH. [Ipusnak
NEPIEHIUKYIIAPHOCTH IIPSIMON U
iockoctu. CamocTosTeNbHas paboTa

21.12.2023




Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEH

44 4yepe3 TOUKY IIPOCTPAHCTBA U 25.12.2023
NEePIEHAUKYISPHOM K MIIOCKOCTH
45 [TnockoCcTH U EPIEeHIUKYISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX 25.12.2023
46 [TnockocTH U NEepHeHIUKYISIpHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX 28.12.2023
[leprieHquKyNAp U HAKIOHHAS.
47 [TocTpoenue nepneHauKYIsIpa U3 TOUKH 11.01.2024
Ha TPSIMYTO
[lepnieHAUKYIISp U HAKJIIOHHASA.
48 [TocTpoeHne nepneHuKyIsApa U3 TOUKU 15.01.2024
Ha TPSAMYIO
49 Teopema o TpEX mepHeHIUKYIsApax
(npsiMas 1 oOpatHas) 15.01.2024
50 TeopeMa o TpEX mEpHEHAUKYIAPAX
(npsimast u oOpaTHast) 18.01.2024
51 Yron Mexay CKpenMBaroIUMHUCS
MPSIMBIMU 22.01.2024
[Touck nmepneHANKYISIPHBIX MPSIMBIX C
52 MTOMOIIIBIO ElepneHnHKynﬂpHHX 92 01.2024
IJI0CKOCTEN
53 OpToroHanbHOE MPOEKTUPOBAHUE 95 01.2024
[TocTpoenue ceueHunii kyoa, MPU3MBI,
54 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO 99.01.2024

OpPTOTOHAJIBHOM MPOEKIINH




55

[TocTpoenue ceuenuit kyoa, MPU3MBI,
MPaBUJIbHOM MHUPaMU/IBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIIUH

29.01.2024

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEINBHO II0cKocTH. [Imockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

01.02.2024

57

[Ipu3Hak nepneHANKYIIPHOCTH IPIMOU
U IUIOCKOCTH KaK CIIECTBUE CUMMETPUU

05.02.2024

58

IIpaBunpHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSAHUN OT TOYKH 1O IIIOCKOCTH

05.02.2024

59

[IpaBunbpHBIE MHOTOTpaHHUKH. PacdyéT
pPacCTOSHUN OT TOYKU 0 IJIOCKOCTH

08.02.2024

60

CriocoObl OIYCTUTh EPHEHIUKYIISAPBIL:
CUMMETpHUS, CIABUI TOYKHU I10
MapajuIeIbHON TIPSIMOM

12.02.2024

61

CaBur no HenapasuieIbHON IPSIMOH,
U3MEHEHHE PACCTOSIHUM

12.02.2024

62

Kontponbhas padota "B3anmuoe
PacnojioKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

15.02.2024

63

[loBTOpEHME: Yros MeXIy NPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

19.02.2024

64

IloBTOpEHME: Yyros MexIy
CKpELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

19.02.2024




65

I'eomeTpuueckre METOAbI BBIYUCICHUS
yrila MKy NMPsSIMBIMU B
MHOI'OTPaHHUKAX

22.02.2024

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPaHHOIO yria

26.02.2024

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMHO NEPIEHAUKYISIPHBIX
IJIOCKOCTEN

26.02.2024

68

[Ipu3Hak nepneHauKyaIspHOCTH
IJIOCKOCTEH; TeopemMa 0 MpsiMOr
MEepEeCEeUCHMs BYX MIOCKOCTEN
MEPIEHIUKYIISPHBIX TPEThEH IIJIOCKOCTH

29.02.2024

69

[IpsiMoyronbHBIN Napasienenunesn; Kyo;
U3MEPEHUs, CBOICTBA MPSIMOYTOJILHOTO
napasuiesenune1a

04.03.2024

70

Teopema o guaroHanau NpsIMOYTOJIbHOTO
napajuIesIENUIe A U CIEICTBUE U3 HEE

04.03.2024

71

CrepeoMeTpuyecKkue U MPUKIIaIHbIE
3a/1a4yM, CBA3aHHbIE CO B3aMMHBIM
PaCIIOJIOKEHUEM TIPSIMBIX U TJIOCKOCTH

07.03.2024

72

IloBTOpEHME: CKpEIMBAIOIIUECS
IIpsIMBbIE, TIApaJUIEIbHbBIE TNIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX.
CamocrositenpHas padbora

11.03.2024

73

[Tapa mapannenbHbIX TUIOCKOCTEN HA
CKPELIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXIY CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHIX

11.03.2024




74

PaccrostHre OT TOUKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH

14.03.2024

75

Beruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOUIBIO NEPIEHAUKYIIAPHON
IUIOCKOCTH

18.03.2024

76

KontponbHas pabota "Yribl u
paccTosHUsA

18.03.2024

77

TpéxrpaHHbIii yroi, HEpaBeHCTBA HJIs
TpEXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JiJIsl TPEXTPAHHOTO YIJIa

21.03.2024

78

79

DnemMeHTHI chepuuecKoil reOMeTpHUH:
reoJIe3nYecKre IMHUU Ha 3emiie
Cucrematu3anus 3HAaHUI
"MHOrOorpaHHUK U €ro 3J€MEHTHI"

01.04.2024

01.04.2024

80

[Inpamupna. Bunasl nupamun.
[IpaBuibHasg nupamuaa

04.04.2024

81

[Ipuzma. [IpsiMast 1 HAKIOHHAS IPU3MBI.
IIpaBunbpHas npusma

08.04.2024

82

[Ipsimoit mapainenenunen,
IPSMOYTOJIbHBIN Napasienenunes, Kyo

08.04.2024

83

Boinmykibsie MHOTOrpaHHHKU. Teopema
Ditnepa

11.04.2024

84

Beinykieie MHOrorpaHHuku. Teopema
Oitnepa. [IpaBuibHBIE
IIOJIyNIPAaBUJIbHBIE MHOTOTPAaHHUKHU

15.04.2024




85

Konrponsnas padota "MHOrorpaHHUKH'

15.04.2024

36 [TonsiTHe BeKTOpa HA TUIOCKOCTH U B

IIPOCTPAHCTBE 18.04.2024
87 CyMMa BEKTOPOB 99 04.2024
88 Pa3nocTh BekTOpOB 99 04.2024
89 [TpaBwiio mapaenenurena 95 04.2024
90 YMHOKEHUE BEKTOpa Ha YHCIIO 02.05.2024

Paznoxenne BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAILTUX B OJTHOM 06.05.2024

TUIOCKOCTH
92 CkalrsipHOE TTPOU3BEICHUE 06.05.2024
03 Beruuciienue yria Mexry BEKTOpaMH B

MIPOCTPAHCTBE 13.05.2024
94 [IpocTeiimme 3aga4n ¢ BEKTOPaMH 13.05.2024
95 HToroBast KOHTpOJIbHAs paboTa 16.05.2024
96 [IpocTeiimme 3aa4u ¢ BEKTOPaMH 20.05.2024
97 IIpocTeiine 3aa4u ¢ BEKTOpaMH

20.05.2024




98 IIpocreiimne 3a1a4u ¢ BEKTOpaMu 1 93.05.2024
99 O06o01ieHne U cucTeMaTu3alus 3HaHm”1v. 1
[TapannenbHOCTh NPSMBIX U IIJIOCKOCTEN 24.05.2024
100 [leprieHTUKYIAPHOCTD MPSIMBIX U 1
IJI0CKOCTEH 24.05.2024
101 MHororpaHHUKH 1 95 05.2024
102 O06001IeHNEe U CUCTEMATU3ALN 3HAHUI. 1
Pewienue 3amau 25.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102 0
[MPOIT'PAMME
11 KIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Nem/m | Tema ypoxa Kontpoabusbie | IlpakTuueckue wHppoBLIe
Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenr
1 IToBTOpenue TeMsl "KoopauHaThl BEKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
9 [ToTOpenue Temol "CkansipHoe 1
MPOU3BEICHHE BEKTOPOB"
3 [loBTOpeHue TeMbl "Berunciaenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOH, 1

MPOXOJISIICH Yepe3 B TOUKH"




YPaBHCHI/Ie INUIOCKOCTHU, HOPpMAJIb,

> ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

6 VYpaBHEHME IIJIOCKOCTH, HOPMAJIb,
YPaBHEHUE INIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue

8 JInHeliHbIE HEPABEHCTBA, TMHENHOE
IIPOrpaMMHUpOBaHKE

9 JIuHelHbIE HEPABEHCTBA, TMHEHHOE
IIPOrpaMMHPOBAHKE

10 AHaJIUTHYECKUE METOJbI pacyéTa yria
MEX1Y NPSMbIMH B MHOTOI'PaHHUKAX

11 AHanuTHuYeCKHe METO/IbI pacuéra yria
MEXY INIOCKOCTSMHM B MHOTOI'PaHHUKAX

12 @opMyIia pacCTOSTHUASA OT TOYKH 10
IUIOCKOCTH B KOOPJAWHATAaX

13 HaxoxneHne paccTosiHui OT TOYKH 10
IJIOCKOCTH B KyOe

14 Haxoxnaenue paccTostHUM OT TOYKH 10
IJIOCKOCTH B MPAaBUJIBHON TUPaMUJIE

15 KonrponbHas pabora "AHanmuTHueckas
reometpus"

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE
MHOTOTpaHHUKHU

17 CeueHust MHOIOIPaHHUKOB: METO/I CJIEIOB
CeueHMst MHOIOIPaHHUKOB: CTaHIapTHbBIE

18 IUIOCKOCTH, NIEPECEUEHUS IPSAMBIX U

IJIOCKOCTEN




19

HapaJ'IJ'IeJ'IBHBIe IPSAMBIC U ITIJIOCKOCTH:
napajICJIbHbIC CCUCHUA

20

[lapajutenpHble NpsAMBbIE U ITIOCKOCTH:
pacy€T OTHOLICHUM

21

[lapajutenpHble NpsAMBIE U IITIOCKOCTH: YIJIBI
MEXKIy CKPEIINBAIIUMUCS MPSIMBIMU

22

[lepneHauKyISIpHBIE IPSMBIE U IUNIOCKOCTH:
CTaHJapTHbIE Napbl EPIECHANKYIISIPHBIX
IIJIOCKOCTEMN U MPAMBIX, CAMMETPUHU
MHOI'OTPDaHHUKOB

23

[lepnenauKysipHBIC IPSMBIE U IUNIOCKOCTH:
TeopeMa O TpeX MEePIEeHAUKYIIpax

24

25

HepHeHI[I/IKy.TIHpHI)Ie MIpsAMBIC U IINIOCKOCTH:
BBIYHUCJICHUA JJIMH B MHOI'OI'paHHUKaXx

[ToBTOpEHME: MIOMIAAX MHOTOYTOJIEHUKOB,
dbopMyITBI IS TUTOINAAEH, COOOpasKeHUs
noxoous

26

[ToBTOpEHMeE: MIOLMAAN MHOTOYTOJILHUKOB,
dbopMymsI 1S TUTOIAACH, COOOpaKEeHUS
noaoous

27

[ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB,
bopMyIBI UTs TII0MIA e, COOOpaskeHUs
moxoous

28

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
IUIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00US




[Inomaam ceyeHnit MHOTOrpaHHUKOB:

29 TUIOMIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaXeHUs TOA00HS

30 Konrponsnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEUYEHUS] MHOTOTPaHHUKOB"

31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO
napasuiesenunesa

39 3anaun 00 yABOeHHHM Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKLIUH yria
CrepeoMeTpHuuecKkue 3aJauu, CBSI3aHHbIE C

33 00BEMOM MPSIMOYTOIILHOTO
napasuiesenunes1a
[Ipuxnanuelie 3a1a4u, CBsI3aHHBIE C

34 BBIYHMCIICHHEM 00BEMA MPAMOYTOJILHOTO
napasuiesenuresa

35 O0BEM psIMON TIPU3MBI

36 CrepeoMeTpHuuecKkue 3aa4u, CBSI3aHHBIC C
BBIUKCJICHHEM 00bEMOB IPSIMON PU3MBI

37 [Ipuxnanueie 3a1a4un, CBSI3aHHbIE C 00BEMOM
IIPSAIMOY IIPU3MBI
Beruucienue 06bEMOB Tell ¢ TOMOLIBIO

38 onpenenéHHoro uHTerpana. OobpEm
HaKJIOHHOUN IPU3MBI
Beruuciienue 065EMOB TEIT C TTOMOUIBIO

39 ornpenenénHoro uHrerpaita. OosEm
MTUPAMHU/IBI

40 dopmyia 00bEmMa mupamuabl. OTHOIICHHE

00BEMOB MUPAMH/I C OOIIMM YTIIOM




dopmya 06bEma nupamuabl. OTHOIICHHE

41
00BEMOB MUPaAMHU/T C OOIITUM YTJIOM

42 CrepeomeTpuueckue 3aJ1auu, CBI3aHHbIE C
00bEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeomeTpuueckue 3a1auu, CBsI3aHHbIE C
o0BEMaMu MHUpaMUIbI
[Tpuknagueie 3anaun mo Teme "O0BbEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIIOHHOM
MIPU3MBI

45 [Tpuknanueie 3anaun mo Teme "OO0BbEMBI
Ten", CBSI3aHHBIE C O0BEMOM TUPAMUJIBI

16 [Tpumenenue o0bEMOB. Beruncnenue
paccTosHUA 10 IIOCKOCTH

47 Kontponbhas pa6ota "O0bEM
MHOrOrpaHHuKa"
Hunuuapuueckasi MOBEPXHOCTb,

48 o0pa3ymolre IIHHIPUYECKOI
ITOBEPXHOCTHU

49 Humuaap. [IpsaMoit KpyroBon HUIMHAP.
[Tno1maas NTOBEpXHOCTH IMIMHAPA

50 Konunueckas HOBEpXHOCTh, 00pa3yroIye
KOHMYECKOW moBepXxHOCcTH. KoHyc

51 CeueHune KOHYCa TUIOCKOCTHIO,
MapajyIeIbHOM MJIOCKOCTH OCHOBAHUSA

52 VYceuéHnblil konyc. M300paxeHne KOHycOB
1 YyCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM

IMOBCPXHOCTHU KOHYCA




[Tnomaas GOKOBOM MOBEPXHOCTH U MTOJTHOM

>4 MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JI0Ka3aTeNbCTBO M BHIYHCIICHUE,
MOCTPOCHUEM CEUCHHH IIWINHIpA, KOHYCca
CrepeomeTpuyuecKue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO M BLIYKMCIIEHUE,
MOCTPOCHUEM CEUEHHUH IWINHIpa, KOHYyca

57 [Tpuxmnanueie 3a1a4u, CBsI3aHHBIE C
UIAHAPOM

58 [IpuknaaHbIe 331249, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map
[epecedenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockocteio. Bua n
n300pakeHue 1mapa
[epecedenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u chepsl mmockocTsio. Bua u
n300pakeHue 1mapa

62 VYpasuaenue chepsl. [lnomans chepsr u eé
yacreu

63 CummeTtpust cdepsl U mapa
CrepeomeTpuuecKkue 3a1a4 Ha

64 JI0Ka3aTeIbCTBO U BBIYHCIICHHUE, CBSI3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CCUCHUH MIIOCKOCTHIO

65 CrepeoMeTprueCcKHUe 3a/1a4i Ha

J0Ka3aTcJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC




co cepoii U mapoM, MOCTPOSHUEM HUX
CEYEHUH IIIOCKOCTHIO

[Tpuxnanueie 3a1a4um, cBsi3aHHBIE CO chepoit

66
U 11apom
[ToBTOpEHHE: OKPYKHOCTH HA TIOCKOCTH,

67 BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
noaoous

68 Pa3znuynple KOMOMHALIMY TEN BpaIlleHUs U
MHOT'OTPaHHUKOB

69 3agauu o TeMe ""Tena u MOBEpXHOCTH
BparnieHus"

70 3anauu no Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

71 Kontponbhas padota "Tena 1 mOBEpXHOCTH
BparnieHus"

7 O06Bém nnnuuapa. Teopema 06 00bEMeE
MPSIMOTO LMIHHIIpA

73 Brruncnenue 00bEMOB Tel ¢ TOMOUIBIO
onpenenéHHoro uHTerpanga. OobpéM KoHyca

74 [Tnommanu 6OKOBO¥ ¥ MOJHOM MOBEPXHOCTH
KOHYycCa

75 CrepeoMeTpHuueckue 3aJauu, CBSI3aHHbIE C
BBIYHUCIICHHEM 00BEMOB IIUIIUHAPA, KOHyCa

76 [Tpuknanueie 3agaun 1o teme "OO0BEMBI U
IJI0IA I TOBEPXHOCTEN Ten"
O0BEM 1Iapa u mapoBoro cekropa. Teopema

77 00 00bEme mapa. [lnomans cdepsl.

CrepeoMeTpHuuecKue 3aau, CBS3aHHBIE C




BBIYHCJICHHEM 00BEMOB mapa, mapoBoro
CEIrMCHTA U MIApOBOTO CCKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomaapio cepbl. COOTHOLICHUS MEKIY
MJIOIIA ISIMH TIOBEPXHOCTEH 1 00bEMaMu
IMOJIOOHBIX TEJI

79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3meHenne o6bEMa npu MOA00MH.
CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
BbIUHCIIEHMEM 00BEMOB Tell U III0AAeH
MMOBEPXHOCTEN

80

KonTponbnas pabota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBmkeHus mpocTpancTBa. OTOOpaKeHUS.
JIBW>KeHUS U paBeHCTBO Guryp. O01Ime
CBOIWCTBA JBH)KCHUU

82

Buasl 1BrkeHUN: napajuiesIbHbIN IIEPEHOC,
LIEHTpAJIbHAsl CHMMETPHUS, 3€pKaJIbHAs
CUMMETpPHUS, IOBOPOT BOKPYT MPAMOI

83

[IpeoGpaszoBanus nogobus. [psimas u chepa
Olinepa

84

['eomeTprueckue 3a1aun Ha MPUMEHEHUE
JIBYDKEHUS

85

Kontposnbnas pabota "BekTopsl B
pocTpaHcTae”

86

O6o06matomee moBropeHue 11 MOHATHI 1
MeTon0B Kypca reomerpun 10-11 knaccos,




cucrematuzanua 3Hanuil: "[lapamienbHocTh
MPSAMBIX U IJIOCKOCTEN B TPOCTpaHCTBE"

87

O6o6maromee noroperue 11 mousTuii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTtemaTusanus 3HaHuil: "BekTopel B
npoctpaHcTse"

88

Ob6o6maromee nosropenue 11 nonaruii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
CUCTeMaTH3alMs 3HaHUil: "BekTopsl B
npoctpaHcTae"

89

O6o0matomiee nmoBropeHue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anys 3HaHuii: "O0beM
MHOTorpaHHuka"

90

Oo6o06matomee moBTopeHue 11 moHATHI 1
MeToa0B Kypca reometpun 10—11 xmaccos,
cucTeMaTu3anys 3Hanui: "O0beM
MHOTorpaHHuka"

91

Oo6o06matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reometpun 10—11 xmaccos,
cucreMaTu3anug 3Hadui: "Ilmomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTIIbIX Ten"

92

O6o06matomee moBropeHue 11 moHATHI 1
MeTOJ10B Kypca reomeTpun 10—11 kimaccos,
cucreMaTusanug 3Hanui: "lmomann
MIOBEPXHOCTU M 00BEMBI KPYTIIBIX TEN"

93

Hrorosas KOHTPOJIbHAasA pa60Ta

94

HroroBast koHTpoIbHas paboTa




95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HAHUH

96

HcTopus pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOT Uil

97

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKHU U €€ POJIb B PA3BUTHH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

98

HcTtopust pa3BuTHsI CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

99

100

HcTtopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOT Uil

HcTopus pa3BuTHS CTEPEOMETPHUN KaK

HAyKHU U €€ pPOJIb B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

101

HcTopus pa3BUTHS CTEpPEOMETPHH KaK
HAyKH U €€ poJib B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHSI CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTuka: anrebpa 1 Hayajla MAaTEMaTUYECKOTr0 aHaJIN3a, TEOMETPH.
I'eomerpus 10-11. JI. C. Atanacsan, B. @. byry3os, C. b. Kagomues, O. T'.
[Toznsk, JI. C. Kucenéra. Mocksa "IIpocBenienue".

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
Meronuueckue pekomernaainuu. 10-11 kmaccesl (k yueonuky Atanacsia JI. C. u

ap.)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

www.edu - "Poccuiickoe oopa3oBanue" denepaibHblil IOPTA.
www.school.edu - "Poccutickuii 0611e00pa3oBaTebHbIi mopTan'.
www.mathvaz.ru - docre mKOoIBbHOTO YUHUTENSI MATEMATHKH (JIOKYMEHTAIIHS,
paboure MaTepuaIbl A1 YUUTEIS] MATEMATHKH)

WWW.it-n.ru -"CeTb TBOpYECKUX yuHTEIICH"

www .festival.1september.ru -dectuBains negarornyeckux uaci "OTKPBITHIH
ypoK"

www.urokimatematiki.ru — Bumeoypoku u Ipyrue MaTepuaibl o MaTeMaTHKE
B ITIOMOIIIb YIUTEITIO U YIYCHUKY

www.school-collection.edu.ru -Enunas komnekmus udpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB



