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HHOACHUTEJIBHASA 3ATIINCKA

l'eomeTpus sBisiercss OgHMM ©3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro oOIIero
o0pazoBaHMsl, Tak Kak o0ecrieyrBaeT BO3SMOXHOCTb U3y4YE€HUS TUCIMIIIMH €CTECTBEHHO-HAYyYHON
HAIpaBJICHHOCTH W MNPCIAMETOB T'yMAHUTAPHOI'O IUKIIA. HOCKOJ’II)Ky JJOTM4YCCKOE€ MBIIIJICHHUC,
dopmupyeMoe TIpH H3y4eHUU OOYYarOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTelIbCTBE TEOPEM U MOCTPOECHUU UEMOYKU JIOTUYECKUX YTBEPKACHUNW MpH pelIeHun
TCOMCTPHUYCCKUX 3aJa4, YMCHUC BbIABUI'daTb W OHNPOBCPrarb THUIIOTE3bl HCIIOCPCACTBCHHO
UCIONB3YIOTCS MPU PEIIEHUH 3a/1ad €CTECTBEHHO-HAy4YHOIo LMKJIA, B YACTHOCTH (PU3MUECKUX
3a/1a4.

Ilens ocBoeHust mporpaMmsl yueOHOro kypca «l'eomerpusi» Ha yriiyOn€HHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIOCOOHOCTEH OOYyYalONMIMXCSl TMPU H3YYCHHH TEOMETPUH, Kak
COCTaBJISIOLIEH mHpeaMeTHOW oOmactu «MaremaTuka W HMH(OpPMaTHKa» depe3 obecreueHue
BO3MOXXHOCTH TIPHOOPETEHHsI M HUCIIOJIIB30BaHUS Oosiee TIIyOOKMX T€OMETPUYECKHX 3HAHUU U
NeWCTBUH, crelu(UYHBIX €OMETPUM, U HEOOXOIMMBIX IJIS YCIEIIHOTO MpOQecCHOHaTbHOTO
00pa3oBaHMsl, CBSI3aHHOI'O C UCIIOJIb30BAaHHUEM MAaTEMAaTUKU.

[IpuopuTeTHBIMU 33/1a4aMy Kypca T€OMETPHH Ha yriIyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU
U YCHJIMBAIOUIMMHU Kypc 0a30BOr0 YPOBHSI, SIBJISIFOTCS:

paclmIMpeHue MpEeACTAaBICHUS O TEeOMETPUM KAaK 4YacTd MHUPOBOM KYIbTYpbl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

(¢opMHpOBaHUE TIPEICTABICHUS O TMPOCTPAHCTBEHHBIX (QHUrypax Kak O BaXHEHIIMX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIOLIMX ONUCHIBATE W HU3y4yaTb pasHble SBJICHUSA
OKPY’KAIOILIEro MHpa, 3HaHUE MOHITHUMHOrO ammnapara no pasjaeny «CrepeoMeTpus» yueOHOro
Kypca reOMeTpHUu;

(bOpMI/IpOBaHI/Ie YMCHHA BJIAJICTL OCHOBHBIMU IMOHATUAMHU O NPOCTPAHCTBCHHBIX (bnrypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHE MX NPUMEHATh, YMEHUS
AO0Ka3bIBATb TCOPEMBI U HAXOAWTH HECTAHAAPTHBIC CIIOCOOBI pEeICHUA 3a/1a4,

(¢opMHUpOBaHHUE YMEHHs paclo3HaBaThb Ha 4epTekaX, MOJAEISIX U B PpEaJbHOM MHUDE
MHOT'OI'PaHHHMKH U TeJla BPAIleHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHUE  TOHMMaHUS BO3MOXXHOCTH AKCUOMAaTUYECKOTO  IOCTPOEHHUS
MaTeMaTHYeCKUX TEOpHi, (OpMUpOBaHME MOHHMMAHUS POJIM AKCHMOMAaTUKHU IPHU INPOBEAECHUU
pacCyXIEHUI;

(¢bopMHUpOBaHHE YMEHMs BIAJE€Th METONAaMH JI0Ka3aTEIbCTB U aJTOPUTMOB DPELICHHUS,
YMCHHUA HX NOPUMCHATH, IMPOBOAUTH OO0KA3aTCJIBHBIC PaACCYKIACHUA B XOAC PCIICHUA
CTEPEOMETPUYECKUX 3a/Jad U 3aJad C I[PAKTHYECKUM coJepkaHueMm, (popMupoBaHue
MPE/ICTaBICHUsI O HEOOXOJUMOCTH JIOKa3aTelIbCTB MpPU OOOCHOBAHMM MaTeMAaTUUYECKUX
YTBEP)KJICHUN U POJIM aKCHOMATUKHU B IPOBEICHUHU JACTyKTUBHBIX PacCyXICHUI;

Pa3BUTUC W COBCPUHICHCTBOBAHUC MHTCIUICKTYAJIIbHBIX W TBOPYCCKUX CIIOCOOHOCTEN
oOydJaromuxcs, MO3HABAaTeIbHOW aKTHUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBILUIEHHS], UHTEpEeCca K U3YUEHHUIO T€OMETPUH;

¢bopmupoBanue (QYHKIHOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMCHHS
pacrio3HaBaTh IPOSIBIEHUS TE€OMETPUYECKMX IIOHATHHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSX W MPH U3YYEHHH JAPYIHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEAIbHBIX CHUTYallUd, HCCIel0BaHUS
ITOCTPOEHHBIX MOJEIIEH, MHTEPIIPETALIMH IO YYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH  COJIEpKATENbHBIMA JUHUAMH YyueOHoro kypca «['eomerpus» B 10-11
Kj1accax SABJIAIOTCA. ((HpSIMBIG U IIJIOCKOCTU B MHPOCTPAHCTBCY, «MHOI‘OFpaHHI/IKI/I», «Tena
BpalleHus», «BEeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBMXKEHUS B IPOCTPAHCTBEY.



Cdopmynupoannoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPHPOBATH MOHATHUSIMU,
peneBaHTHBIMU T€OMETPHUH Ha yriIyOia&éHHOM ypoBHe 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTMUECKUX YMEHHU
pacrpezensieTcsi He TOJNbKO IO COJAEp)KaTeNIbHBIM JIMHUSM, HO M 1O ToAaM OOy4YeHHSs.
Conepxanne  00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
®denepanpHOil pabouell MporpaMMebl, paclpeIeI€HHBIM M0 TolaM O00Y4YeHHs, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIMITAAIBHBIM BOIpPOCaM OOydaromimecs
oOpariaiaich HEOJHOKPAaTHO. OTO TO3BOJSET OPraHMW30BaTh OBJIAZCHUE T'€OMETPUUECKUMHU
MOHATUSIMM U HaBbIKAMHU IOCJIEIOBATEIbHO M IOCTYNATEIbHO, C COOJIOJCHHEM IpPUHIUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOLIYI0 CHUCTEMY TI'€OMETPUYECKUX
Mpe/ICTaBICHU O0yJaromuxcs, paciupsis U yriayomss e€, oOpa3ys IpOYHbIE MHOKECTBEHHBIE
CBSI3H.

[Tepexo K U3y4EHHUIO TE€OMETPHUH Ha YIITYOJIIEHHOM YPOBHE MO3BOJISET:

co3marh ycioBus s auddepeHnHanuu  oOydeHus, MOCTPOSHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX MporpamMM, oOecrnedyuTb yriayON€HHOE HW3YYeHHE TEeOMETpUU  Kak
COCTaBIIsIfOLICH yueOHOro nmpeamera «MaTemMaTukay,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOIDKEHUIO M3Y4EHUs MaTeMaTUKU C Y4€TOM BBIOOpa
Oynymel mpodeccun, odecrieynBas MPEEMCTBEHHOCTh MEXy OOMMM M TpodecCHOHATbHBIM
0o0pa3oBaHHUEM.

Ha wusyuyenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 ygaca (3 gaca B Hezento), B 11 kiacce — 102 ygaca (3 gaca B HefIemIo).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMBbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NMOHATHUS cTepeoMeTpuu. Touka, mpsmMasi, INIOCKOCTb, IPoCTpaHcTBO. [lonsaTHE
00 aKCHOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIECICTBUS U3 HUX.

B3anMHOe pacniosiokeHue NpsIMBIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIeIbHbIE U
cKpemuBaromuecs npsamsle. [IpuszHakn ckpenyBaromuxcs npsAMbIX. [lapanienbHOCTs IpSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMapajuIeIbHbIE MPSAMBIE B MPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IpSMBIX, MapauIEJbHOCTh NPAMOM M IIOCKOCTH. IlapauienpHOe UM LEHTpasbHOE
MIPOEKTHPOBaHUE, n300pakeHue (puryp. OCHOBHBIE CBOMCTBA MapaJICIbHOTO MPOSKTHPOBAHUSI.
N3o0paxkenue ¢uryp B napaiesibHOW MPOESKUUU. YTIIbl C COHAPABICHHBIMA CTOPOHAMH, YTOJI
MEXIy NpAMBIMH B INpOCTpaHCTBe. llapainenbHOCTh MIOCKOCTEW: MapajuieNbHbIE IUIOCKOCTH,
CBOMCTBa MapauIeIbHbIX MI0cKocTel. [Ipocreliime npocTpancTBeHHBIE (PUTYPHI Ha TIOCKOCTH:
TeTpa’ip, NapajuleICUIe]l, TOCTPOCHUE CEUECHMIA.

[leprieHIUKYISAPHOCTE  HPSAMOM M IUIOCKOCTH:  IEPHEHAMKYISPHBIE IpsIMbIE B
IIPOCTPAHCTBE, MpsMbIE NapauleIbHbIE M NEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH MPSIMOA M IUIOCKOCTH, TEOpeMa O MPSAMOH NEpPHEHAUKYJSIPHOU
II0CKOCTH. OpTOroHanbHOE NpOEKTUpoBaHue. [IepneHanKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKU J0 TUIOCKOCTH, PACCTOSIHME OT MPSIMON J0 IJIOCKOCTH, IPOEKLUs (PUTYPBI Ha MJIOCKOCTb.
[lepneHAMKYIAPHOCTD TUIOCKOCTEW: IPU3HAK NMEPIEHAUKYISIPHOCTH ABYX ILIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIISIpax.

VYTIu1Bl B IPOCTPAHCTBE: YIOJl MEXKAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA YT O, IMHEWHBIN
yroa ABYTPaHHOro yrua. Tpé€xrpaHHbli M MHOrorpaHsble yribl. CBOMCTBA IIJIOCKHX YTJIOB
MHoOrorpatsoro yrija. CBONCTBa IUIOCKUX U JBYTPaHHBIX YIVIOB TPEXI'PAHHOro yria. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Bunel MHOrorpaHHukoB, pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: nN-yrombHas npusma,
npsiMasl 1 HakJIOHHas NpU3MbI, OOKOBas M IOJHAs MOBEPXHOCTh Npu3Mel. llapamienenumnern,
IPSMOYTOJIBHBIN Napajuleienunel W ero cpoiicTBa. Kparuaimme nyTM Ha NOBEPXHOCTH
MHoOrorpanHuka. Teopema Oinepa. [IpocrpancrBeHHas teopema [ludaropa. IMupammma: n-
yrojbHasi HUpaMKia, NpaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep U OOKOBBIX rpaHei
MpaBUJIBHON NHpaMujbl. IIpaBuiabHBIE MHOTOTpaHHHKH: IPaBUJIbHAs NpPU3Ma M IPaBUIIbHAsS
NUpaMyuia, paBUIIbHAs TPEyrojbHas MUpaMUIa U MPaBUIbHBIN TeTpasap, kyO. IlpeacraBienue
O IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, NOAEKA AP U UKOCAdIP.

Brruncnenue 31eMEHTOB MHOT'OI'PAaHHUKOB: p&Opa, auaronanu, yrisl. [lnomans 60xoBoi
MIOBEPXHOCTH M TIOJIHOM INOBEPXHOCTH MPSAMOM IPHU3MBI, IUIOIMIAJb OCHOBAaHUM, TEOpeMa O
OOKOBOW TOBEPXHOCTU TPSMOW Tpu3MbL [Lnomans OOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
IIPaBUJIBHOM MUPaMUbI, TEOPEMA O IIJIOLAAN YCEUEHHON MUPaMUIBI.

CumMerpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOIOI'PAaHHUKOB.
CuMMeTpusi B TNpaBUIBHOM MHOTOTPaHHHUKE: CHMMETPHS NapauleIeNUIena, CUMMETPHs
MIPaBUJIBHBIX IIPU3M, CHMMETPUS PABUIIBHON TUPaAMUJIBI.

BexkTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, [UIMHA HEHYJIEBOI O BEKTOPa, BEKTOPBI
KOJUIMHEAPHBIE, COHAIPABJICHHBIE U IIPOTHBOIIOJI0KHO HAIIPABICHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIeWCTBHsI C BEKTOPAMHU: CIOXXEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHE BeKTopa Ha uuncio. CBoiicTBa cnoxkeHuss BekTopoB. CBoiicTBa
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YMHOXEHHS BEeKTOpa Ha 4ucio. [lonaTue xomiiaHapHble BEKTOphI. [IpU3HaK KOMILIaHAPHOCTH
Tpéx BekTopoB. IIpaBuno mnapamienenunena. Teopema O pa3IokKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHapHBIM BekTopaMm. llpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunatsl BekTopa. CBsA3b MeXAy KOOpIMHATaMU BEKTOpa UM KOOPAMHATaMHU TOYEK. YTOI
Mexy BekTopamu. CKalasipHOE POU3BEIECHUE BEKTOPOB.

11 KJIACC

Tena BpalieHus

[ToHsATHA: UWIMHApPUYECKas IOBEPXHOCTb, KOHMYECKAash IIOBEPXHOCThb, cdepudeckas
MIOBEPXHOCTh, OOpa3yomue MoBepxHocTeld. Tema BpamieHHs: HWIMHIP, KOHYC, YCeu&HHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxeHnue chepsl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. 300pakenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka mununapa u Konyca. CUMMETpust
cdepsl u mapa.

O6béM. OcHoBHbIE cBoOMcTBa 00BEMOB Tei. Teopema 00 00bEME NPSIMOYTOIBLHOTO
napajenenunena 1 ciaeacrsus u3 He€. OObEM NpsAMOW M HAKIOHHOM NPHU3MBI, IWIMHApPA,
nupamMuibl 1 KoHyca. O0bEM 111apa U apoBOro CErMeHTa.

KomOunanuu Ten BpalleHUss M MHOrOrpaHHukoB. llpu3ma, BhnucaHHas B LMJIMHID,
onucaHHas okojo muauHAapa. Ilepecedenue cdepsl u mapa ¢ miaockoctero. Kacanue mapa u
cdepsl I1ocKocThIO0. [ToHsATHE MHOTOrpaHHMKA, OIMCAHHOTO OKOJIO c(epbl, chepbl, BIMCAHHOU B
MHOT'OTPaHHMK WJIH TEJIO BPALICHUS.

[Inomanp MOBEpPXHOCTH LMJIMHIpPA, KOHYyca, uiomanb chepsl u e€ yacreid. Ilogobue B
npoctpancTBe.  OtTHowmeHHe 00BEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  GUryp.
[IpeoOpa3oBanue momoOusi, romoreTus. PemeHne 3amad Ha IIJIOCKOCTH C HCHOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[locTpoeHne ceueHHMl MHOTOTPaHHUKOB W TEJ BpalleHMs: CEYEHUs LMIMHIpA
(mapayuieIbHO W TEPIEHAUKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjiesbHbleé OCHOBAaHHMIO U
MIPOXOJSIINE Yepe3 BEpUIMHY), CEYEHMsI 11apa, METOJbl IOCTPOCHUSI CEYEHUIl: METOA CJeJ0B,
METOJ BHYTPEHHETO NIPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYILEH TNIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTse. Onepanun HaJl BEKTOpaMu. BeKToOpHOE yMHOXKEHHE BEKTOPOB.
CoiicTBa BEKTOpPHOrO yMHOXeHHUs. [IpsMoyronpHas cucremMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunater BekTopa. Pasnoskenue BekTopa mo 6as3ucy. KoopauHaTHO-BEKTOPHBIH METOI IpU
PEILICHNN F€OMETPUYECKUX 3a1a4.

/{BU:KeHHsI B IPOCTPAHCTBE

JBmwxenuss npocrpaHcTBa. OtoOpaxeHus. [IBukeHuss u paBeHCTBO ¢Quryp. OOmmue
CBOMCTBA JBW)KCHMI. Buabl NBHXEHHI: NapajI€IbHBIA MEPEHOC, LEHTpaJbHAs CUMMETPUS,
3epKaJibHasi CUMMETpPHUS, IIOBOPOT BOKPYT npsAMoii. [IpeobpazoBanus nopodus. [Ipsmas u cdepa
Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxxnanckoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh ~ I'PAXIAHCKOW TO3MLIUU  OOy4yaroImierocss Kak akKTUBHOI'O H
OTBETCTBEHHOI0 4JieHA POCCHUHCKOIro OOILECTBa, MPEACTaBICHHE O MAaTeMAaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOLIENYyp TPakIaHCKOTO oOIIecTBa
(BBIOOpPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACWCTBOBATh C COLMAIBHBIMH HWHCTHUTYTaMHU B
COOTBETCTBHUH € UX (PYHKLIHUSIMHU U Ha3HAUCHUEM;

2) NnaTPHOTHYECKOEe BOCTIMTAHHE:

c(OPMHPOBAHHOCTh POCCUICKON TPaXKTaHCKOW MICHTUYHOCTH, YBAKEHHS K MPOLILIOMY U
HACTOSIILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOUIEHUE K JOCTHUKEHUSM POCCUMCKUX
MAaTeMaTUKOB W POCCHUHCKOM MaTEeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE 3THX JOCTHKEHUU B
JPYTUX HayKax, TEXHOJOTHUIX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHME  JYXOBHBIX LEHHOCTEH  pOCCHUIICKOro  Hapoaa, Cc(HOpMUPOBAHHOCTb
HPABCTBEHHOI'0 CO3HAHMS, 3THUECKOrO MOBEJICHHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHMKEHUM HayKu M JI€ATEIbHOCTBIO YYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYUBOTO OYAYIIETO;

4) 3cTeTHYeCcKOe BOCIMTAHUE:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3aJay, pELIeHUH, pPacCyKIEHUH, BOCHPUMMUYUBOCTh K
MaTEMAaTUYECKUM ACTIEKTaM PA3IHYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTAHUE:

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHITh MaTeMaTUYECKHE 3HaHUS B HHTEpecax 3/J0pOBOT0O
u Oe3ormacHoro o0pasa >XKHW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
NUTaHue, cCOATAaHCUPOBAHHBIN PEKUM 3aHITHI M OTABIXA, pEryispHas (pu3ndeckas akTHBHOCTB),
(bu3nUecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSAX CIIOPTHUBHO-03/10pPOBUTENBHOMN JAEATEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYIy, OCO3HaHHE LIEHHOCTU TPYIOt00us, HHTEpEC K pa3iuyHbIM cepam
npodecCHOHANBHON JEATENbHOCTH, CBA3aHHBIM C MAaTEMaTHKOW M €€ MPUIOKEHUSMH, yMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymieil mnpodeccur U peaTu30BbIBAaTh COOCTBEHHBIE
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHHUIO U
caM000pa30OBaHMIO Ha MPOTSHKEHUHU BCEH )KU3HM, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUHU
MIPaKTUYECKUX 3a7a4 MaTeMaTHUECKOI HalpaBIeHHOCTH;

7) IK0JI0rN4ecKoe BOCIIUTaAHHue:

cOPMUPOBAHHOCTh SKOJIOTMUECKON KYJAbTYpbl, TOHUMaHHE BIMAHUSA COLUAIBHO-
SKOHOMUYECKUX IPOLECCOB Ha COCTOSIHME IPUPOJHONM M COLMAIBHOW CpEIbl, OCO3HAHUE
rI00anbHOrO  XapakTepa  JIKOJOTMYECKUX  MpoOjieM, OpHUeHTaluss Ha  IpUMEHEHHe
MaTeMaTHYECKUX 3HAHUHU Ui PEeIICHMs 3a/1ad B 00JACTH OKpYXKArolled Cpelpl, MIIaHHPOBAHUE
MOCTYIIKOB M OLIEHKH MX BO3MOKHBIX MOCJIEICTBUI JJI OKPY’KAIOIIEH Cpebl;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

chOPMUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOLIECTBEHHOW NPAKTHKH, MOHMMAHUE MATEMaTHYECKOW HayKH Kak cgepbl
YEJIOBEUECKON NIEATEIbHOCTH, 3TANOB €€ PAa3BUTHUS M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIU3ALINU,
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OBJIAACHUC SA3bIKOM MAaTCMAaTHKHU U MaTeMaTU4EeCKOMU Ky.]'H:TypOﬁ KaK CpCACTBOM IIO3HAHHA MUPA,
TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCICAOBATCILCKYIO ACATCIBHOCTD MHANBUAYAJIBHO 1

B IpyIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

ba3oBble JlorHyecKue AeicTBUA:

BBISBJIATh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWIGHHH MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS  IMOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHbI NpPU3HAK KJIACCU(PUKALMK, OCHOBAaHUS Al 00O0OIIEHUS U
CpPaBHEHHUsI, KpUTEPUHN TPOBOIMMOIr0O aHAIN3a;

BOCIIPUHHUMATh, (OpPMYyIUpOBaTh M NPeoOpa3OBbIBATh CYKACHUS: YTBEPAUTENIbHBIE U
OTpHIaTeIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTHBOpEUHsS B (akTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHHSX, IMpeajgaratb KpUTEPUM JJS  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

JieNlaTh BBIBOJBI C MCIOJNb30BAaHHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3AKIIOUECHHUH, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENBHO J0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEPXKIEHUH (MpsMble U
OT TNPOTUBHOIO), BBICTPaMBaThb apryMEHTALIUIO, IPUBOJIUTH IMPUMEPBI M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJIBI;

BBIOMpATh Croco0 pemeHuss y4eOHOM 3afayd (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbBIOMpaTh HaubOoliee MOAXOMAMIMA C Y4ETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBbie ucciaenoBarenbckue neicTBUA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUN HMHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCH], (UKCUPYIOIKME NPOTUBOpEYHE, NpoOieMy, yCTaHaBIMBaTh HMCKOMOE M JIaHHOE,
(opMHPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MTO3ULUI0, MHEHHUE;

IPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAQHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IPOLECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMu, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYIMPOBATh 000OIIEHUS U BBIBOJBI 110 pPe3ysibTaTaM MPOBEAEHHOIO
HaOJIOICHUS, UCCIIEAOBAHMS, OLEHUBATDH JIOCTOBEPHOCTH MOMYUYEHHBIX PE3yIbTaTOB, BEIBOJOB H
0000IIEHHNI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIJABUIATh MPEANIOI0KEHHUSA O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Padora ¢ nunopmanmeii:

BBISABIIATH JePUUNTH MHPOPMAIMH, TaHHBIX, HEOOXOJUMBIX JJIs1 OTBETa Ha BOIPOC U JUIA
pellIeHns 3aa4u;

BBIOMpaTh HMHGPOPMAIMI0 W3 HCTOYHHKOB  pa3jIMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHCTEMAaTU3UpOBATh U HHTEPHPETUPOBATh MHGOPMALMIO PA3IUYHBIX BUIOB U (opMm
IIpE/ICTaBJICHHUS];

CTPYKTYpUpOBaTb  MH(POpPMAaLKIO, MPEICTaBIATh €€ B  pasIuyHbIX  (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLIEHMBAaTh HAAEKHOCTb HH(MOPMAIMM IO CaMOCTOATENIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eCTBUS

OO0mennue:

BOCIIPUHHUMATh M (OPMYJIMPOBATH CYKJCHHUS B COOTBETCTBHHM C YCIOBHUSMHU U LEISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M HMHCBMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHUS IO XOJy peIIeHUs 3aJayd, KOMMEHTHPOBATH IOJy4YCHHBIN
pe3yibTar;

B XO/ie OOCYXJEHUS 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAE€MOH TeMbI, POOIEMBI,
pemaeMoil 3aauM, BBICKA3bIBaTh WJEH, HALIEJIEHHBbIE Ha MOWUCK PELIEHHs, COIOCTAaBIIATh CBOU
CYXJIEHHs C CYXJCHUSMH APYrHUX YYaCTHHKOB JIUAJOra, OOHapy>KUBaTh Pa3lU4de U CXOACTBO
MO3ULIUH, B KOPPEKTHOM (opme (HOpMyITUpOBaTh Pa3HOITIACHs, CBOU BO3PAXKEHHUS;

IPEACTABISATh PE3yNbTaThl PEIICHHUs 3aJayd, DKCIEPUMEHTA, HCCIECIOBAHMSA, IMPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIUIGHHS C Y4€TOM 3a7ay Mpe3eHTaluu MU
0COOEHHOCTEH ayIUTOpPHUH.

PeryasiTuBHble yHUBepcaJIbHbIE y4eOHbIE 1eliCTB U

Camoopranusanus:

COCTaBJIATh IUIAH, AITOPUTM pEUICHHS 3a7add, BBIOMPATh CIOCOO peHIeHHs] C Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ y4éTOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII MHTEJIEKT:

BJIQ/ICTh HABBIKAMH TIO3HABATEILHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HX pe3yabTaToOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U PE3yNIbTaTa pelIeHUs MATEMaTUYECKON 3a/1auu;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh MpPH PEHICHUM 3a/1a4l, BHOCUTH
KOPPEKTUBHI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJCHHBIX OMIHOOK,
BBISIBJICHHBIX TPYAHOCTEHH;

OLICHMBATh COOTBETCTBHE pE3ylbTaTa eI W YCIOBUAM, OOBSICHATH NIPUUHHBI
JNOCTUKEHMSI WM HEAOCTHKEHUS pe3yNbTaToB [eATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eSITEIBHOCTD:

MMOHUMATh M HCIIONBH30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAWBUIYATLHOW pabOTHI MpH
pelieHn y4eOHbBIX 3a/ay, NPUHUMATh IeJIb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH
OpPraHU3alMI0 COBMECTHOM palOTHI, paclpeacisaTh BHABI padOT, MOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3yNIbTaT padOoTh, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCYKIEHUS, OOMEH MHEHUU, «MO3TOBBIC
ITYPMBI» U WHBIC), BBINOJHATH CBOIO YacTh pPabOThl M KOOPJMHHUPOBATH CBOM JICUCTBUS C
IPYTMMHU dYlIEHaMU KOMaHbI, OIEHUBAaTh KadecTBO CBOETO BKJIaJa B OOLIUH MTPOAYKT IO
KpUTEpUsiM, CHOPMYITUPOBAHHBIM YIACTHHUKAMH B3aUMOJICHCTBUS.

INNPEIMETHBIE PE3YJIBTATDI

K xonmy 10 kiacca o0yyarouiuiicss HAy4uTCs:
CBOOO/JIHO ONEpUpPOBATh OCHOBHBIMH TIOHATUSIMU CTEPEOMETPHUH TpPU pEHIeHUH 3aJad |
IIPOBEJEHNH MaTEMaTUUYECKUX PACCYKIEHUM;
MPUMEHATh AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX MPHU PEIIEHUH I€OMETPUUYECKUX 3a7ay;
KJIaCCU(UIIMPOBAaTh B3aUMHOE DACIOJIOKEHHE TPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;



CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXy IPSIMBIMU B
MIPOCTPAHCTBE, MEKAY MPSIMOH U TIIOCKOCTHIO;
CBOOOJTHO OTIEPUPOBATH MOHITHAMH, CBSI3aHHBIMHA C MHOT OT DPAHHUKAMU;
CBOOOJJHO  pacro3HaBaTh  OCHOBHBIE  BUJbl  MHOIOIPDAaHHMKOB  (Tpu3Ma, NUPaMUA,
MIPSIMOYT OJIBHBIN Mapaienenunen, Kyo);
KJ1accu(pUIMPOBaTh MHOTOT'PaHHHUKH, BEIOMPAsi OCHOBAHUS IS KIIaCCH(PHUKALINN;
CBOOO/IHO OIIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C CEYEHUEM MHOTOTPaHHHUKOB IIJIOCKOCTBIO;
BBHINOJHATh TapajuleIbHOE, LEHTPAJbHOE M OPTOTOHATBHOE MpPOEKTHpoBaHWEe (uryp Ha
TJIOCKOCTB, BBITIONHATH N300pakeHus (Uryp Ha MI0CKOCTH;
CTPOHMTBH CEYEHHs] MHOTOIPAaHHUKOB PA3IWYHBIMH METOJIaMH, BBIMOJHATH (BBIHOCHBIE) TIOCKHE
YepPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y;
BBIUUCIIAT IUIOMIAAN MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpH3Ma, MUPAMUAA), TE€OMETPUUECKUX
TEeJ C MPUMEHEHHEM (popMYyIT;
CBOOOJHO OIEPUPOBATH TOHATHSIMHU: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCb U IUIOCKOCTH
CHUMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHHU (DUTYPHI;
CBOOOJTHO ONEpPUPOBATh MOHSATHUSMH, COOTBETCTBYIOUIMMH BEKTOPaM M KOOpIWHATaM B
MIPOCTPAHCTBE;
BBITIOJTHATH JICHCTBYSI HA/l BEKTOPAMH;
pemath 3amaud  Ha  JIOKA3aTeNbCTBO MAaTEMaTHYECKUX OTHOIICHUH ©  HaXOXICHHE
reOMETPUUECKUX BEIMYUH, IPUMEHSIS1 U3BECTHBIE METO/IbI IIPH PEIIEHNH MaTEMAaTHYEeCKUX 3a1a4
MTOBBIIIEHHOT'O ¥ BRICOKOTO YPOBHS CIIOKHOCTH;
MPUMEHSTH MPOCTEUIINE TPOrPaMMHBIE CPEJICTBA U HJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI
IIPY PEIICHUH CTEPEOMETPHUECKUX 3a]1ay;
W3BIIEKaTh, IPEOOPa3OBBIBATh M HHTEPIPETHPOBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpPHUECKUX (UTYypax, IPECTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
IPUMEHATh TIOJy4eHHbIE 3HAaHWS Ha IPAaKTUKE: CPaBHMBAaTh W AaHAIM3UPOBATh pEabHbBIC
CHTYalluW, MPHUMEHSATh HM3y4YCHHBIC TMOHATHS B TPOLECCE IMOHMCKA PEUICHHS MaTeMaTHYeCKH
copMyIHPOBAHHOH MPOOJIEMBI, MOJAEIUPOBATh peajbHbIE CUTYallMd Ha S3bIKE TI'€OMETPUH,
WCCIIE/IOBATh MOCTPOCHHBIE MOJENU C HCIIONB30BAaHHEM T'€OMETPHUECKUX IMOHITHH U TEOpeM,
anmapara ajnreOpbl, pelaTh NpaKTUYECKUE 3a/1a41, CBA3aHHbIE C HAXOXK/IEHUEM F€OMETPUUECKUX
BEJIMYMH;
UMETh Tpe/ACTaBIeHUs 00 OCHOBHBIX OJTamax pa3BUTUS TEOMETPHHM KaK COCTaBHOM 4YacTH
(byH/1aMeHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca o0y4aroniuiicss HAy9IUTCS:
CBOOOJHO OINEPUPOBATH MOHATHSAMM, CBSA3aHHBIMU C IWIMHAPUYECKOW, KOHMYECKOH U
cepuvecKoil MOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI TTOTYUSHHS,
OIEPUPOBATh MOHSATHIMHU, CBA3aHHBIMU C TeJIaMH BpAIICHUS: IIMJIUHAPOM, KOHYCOM, cepoit u
1apom;
pacrmo3HaBaTh Tena BpalleHus (LWIMHApP, KOHYC, cepa M map) U OOBACHATH CIOCOOBI
MOJTyYEeHHUs Tell BPAILCHUS;
KJIacCcH(pUIIMPOBATh B3aNMHOE PaCcHOIOKEHUE CPephl U IIOCKOCTH;
BBIUUCIIATh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIIEHUs, OOBEMBI W TUIOIMIAAN
MIOBEPXHOCTEl MHOT'OIpDAaHHHKOB M TeNl BpallleHHs, T'€OMETPUYECKHX TeJl C NPUMEHEHUEM
(opmyur;
CBOOOJHO ONEpPHPOBATh IOHSATHSIMHU, CBA3AHHBIMA C KOMOWMHAIMSIMH TeNl BpalleHUs |
MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIMCAaHHBIH B cdepy M ONMUCAaHHBIN OKoJo cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPALICHUS;



BBIUUCIIATH COOTHOLICHUS MKy TUIOIAAIMU OBEPXHOCTEH U 00bEMaMU MOAOOHBIX TEI;
n300paxarb M3ydyaeMble (UTYpHI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEpPTEKH U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TEJ BPaAIICHUS;
U3BJIEKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUyYecKux (purypax, npeacTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

CBOOOJTHO OIIEPUPOBATH MOHITHEM BEKTOpP B IPOCTPAHCTBE;

BBITIOJHATH OMEpalliy HaJl BEKTOPaMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKApTOBOM crcTeMe KOOPAUHAT;

peiaTb IC¢OMCTPUUCCKHUEC 3aJadd Ha BBIYHUCICHHUC YIJIOB MCKAY IMPAMBIMH W IIJIOCKOCTAMM,
BBIUMCJIICHUE PACCTOSHUU OT TOYKM JO IIJIOCKOCTH, B 1€JIOM, Ha NPHUMEHEHHE BEKTOPHO-
KOOpJAWHATHOI0 METOJa IpH PCIICHHU,

CBOOOJHO OIEPUPOBATH MOHATHAMM, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOICTBA ABMKCHUI;

BBITIOJIHATH 1/1306pa>1<eH1/151 MHOI'OrpaHHUKOB W TCJI BpPAlICHHA IPU HapalJICJIbHOM IIEPECHOCE,
LEHTPATbHOW CHMMETPHH, 3€pPKAIbHOM CHMMETPHH, TIpU TOBOPOTE€ BOKPYT MPSMOM,
npeoOpa3oBaHus O00US;

CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB M TeJI BPAIICHHUS: CEUEHUS LMWIMHIpa (MapayieibHO U
MEPIEeHIUKYIIAPHO OCH), CEYeHHUs KOHyca (mapasulelibHble OCHOBAaHHUIO U TPOXOJAIINE Yepes
BEpIIMHY), CEYEHHUS 11apa;

WCIIONB30BaTh  METOABbl TOCTPOCHHUS CEYECHMI: METOJ CIEelOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHHUS, METO/] IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPHUYECKUE YTBEPKIACHUS;

NPUMEHITh  reoMeTpuueckue  (akTbl OIS pelIeHHs  CTepEeOMETPHUYECKUX  3ajad,
npeamnojararommnx HCCKOJIbKO MIaroB pCuiCHUA, €CIU YCIIOBUA NPUMCHCHHA 3aJJaHbl B SIBHOU H
HesiBHOU (opMme;

pemate 3aJa4d  Ha  JIOKa3aTeJbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH U HaxOoXJIeHUe
TCOMCTPHUYCCKUX BCIIMYUH,

MIPUMEHSTH MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU
CTEpEOMETPUUECKUX 3a]1a4;

NPpUMCHATL IIOJYYCHHBIC 3HAHWSA Ha IIPAKTUKC. CpaBHUBATb, AHAJIUM3HUPOBATH U OLCHUBATH
pealibHble CUTYyalluH, TPUMEHATh W3YUYEHHBIE MOHATHUS, TEOPEMbI, CBOWCTBA B MpOIECCE MOUCKA
pelIeHusl MaTeMaTH4ecku c(hOpMYIHMPOBAHHON MPOOJIEMBI, MOJECTUPOBATh peabHbIE CUTYalluu
Ha SI3bIKE T€OMETPHUHU, UCCIIEI0BATh OCTPOCHHBIE MOJIEIU C MCIONIb30BAaHHEM I'€OMETPHUUECKUX
MOHATUM M TeopeM, ammapara aiareOpbl, pelaTh MpPaKTUYECKUE 3a/adM, CBSI3aHHBIE C
HaX0X/IEHUEM T€OMETPUUYECKUX BEITUYHH;

HUMCTh NPCACTAaBJICHUA 00 OCHOBHBLIX 3JTamax Pa3sBUTUA TCOMCTPHUH KakK COCTaBHOM 4YacTH
¢dbyHIaMeHTa pa3BUTHS TEXHOIOT .
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TEMATUYECKOE IINTAHUPOBAHHUE
10 KITIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMporpamMmsblI Bcero Kontpoapueie | Mpakruueckue o0pa3oBaTtejibHbIE
padoThI padoTshI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionoxeHue npsMbIX B 5 1
IIPOCTPaHCTBE
3 [TapajuteabHOCTD NPSAMBIX U IUIOCKOCTEN B 8
IPOCTPAHCTBE
4 [TeprieHANKYIAPHOCTD MPSIMBIX o5
IIJIOCKOCTEW B MPOCTPAHCTBE
VYTIIBI U pacCTOSHUS 16 1
MHororpaHHuK1 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/I@, 0000111eHNE U CHUCTEMATU3ALMS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne n/n Kontpoabnbie | IlpakTHueckue
NporpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHanuTu4ecKas reOMeTpus 15 1
5 [ToBTOpEHME, o6o6meH?e u 15 1
CUCTEMAaTH3aINs 3HAHHH
O06bEM MHOTOIpaHHUKA 17 1
Tema BpameHus 24 1
5 [Tnomany moBepxXHOCTH U 00BEMBI 9 1
KPYIJIBIX T
6 JBmxeHust 5 1
y [ToBTOpenue, o6o0IIeHNE U 17 9
cucTeMaTH3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
/o

Tema ypoka

KoJsnuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

OcHoBHbIE TpaBUIia U300pPAKEHUS HA
PHCYHKE TUIOCKOCTH, ITapaJUICIbHBIX TPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[lonsATHA cTepeoMeTprn: TOUKA, IpsMas,
IUIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIC
npaBuiia H300paKEHHUs Ha PUCYHKE
IJIOCKOCTH, NapaJUICIIbHBIX IMPAMBIX
(OTpe3KOB), CEpeIMHBI OTPE3Ka

[ToHsATHS: IepeceKaroIHecs TIOCKOCTH,
NIEPECEKAIOIINECS MPSIMasi U TUIOCKOCTb;
HOJYIIPOCTPAHCTBO

[TonsTHs: nepecekaronyecs MIOCKOCTH,
HepeceKaroIuecs npsiMas U III0CKOCTb;
HOJIYIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHUE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX PUTYD,
HECYILECTBYIOMUX 00BEKTOB

MHororpaHHMKH, U300pa’keHUE MPOCTEUITNX
IIPOCTPAHCTBEHHBIX (HUTYD,
HECYILECTBYIOLINX 00bEKTOB

AXCHUOMEI CTCPCOMETPUHU U IICPBLIC
CIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX
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AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencrsus n3 HuX. CriocoOb!I 3aJaHus
MPSAMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O003Ha4YCHHS IPSIMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil nmupamupl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOST yepe3 ux pedpa.

N3o0paxeHue nepeceueHus oTydYeHHBIX
IJIOCKOCTEN. PackpalrBaHue OCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

11

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u

MIPU3MBI, KOTOpPBIE TPOXOAAT Yepe3 ux peopa.

N3o0pakenue nepecedyeHus moryueHHbIX
IUIOCKOCTEN. PackpamnBanne moCTpOEHHbIX
CEYCHUH Pa3HBIMM LIBETaMU

12

N300paxeHne ceueHunil nmupamuipl, Kyoa u

IPU3MBI, KOTOpPBIE TPOXOAAT Yepe3 ux péopa.

N300pakeHne nepeceueHust Moay4eHHbIX
IJIOCKOCTEN. PackpammBanue nocTpOeHHBIX
CCUCHUI Pa3HbIMU LIBETAMU

13

N3o0pakeHne ceueHuit mupamMupl, Kyoa u

IIPU3MBI, KOTOpPbIE IPOXOAAT Yepe3 ux peopa.

N300pakeHne nepeceueHust Moly4yeHHbIX
IJIOCKOCTEN. PackpammBanue nocTpoeHHBIX
CEUEHUI pa3HBIMU LIBETAMU

14

Merton crenoB [uisd IOCTPOEHUS CEYEHUM

15

Merton cnefoB st TOCTPOSHUS CEUCHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IUIOCKOCTEH

16

Mertoz cieoB A1 MOCTPOCHUS CEYCHU M.
CaoiicTBa nepeceyeHuil MpsiMbIX U
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IIJIOCKOCTEN

17

[TocTpoeHue cedyeHuii B mupamuie, Kyoe mo
TpéM TOoukam Ha pébpax. Coznanue
BBIHOCHBIX qepTenceﬁ U 3aI1MCh 11aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM TOoukam Ha péopax. Coznanue
BBIHOCHBIX qepTe>1<eI71 U 3aI1MCh 1aroB
MOCTPOCHUS

19

[TocTpoenue cedyeHuii B mupamuie, Kyoe mo
TpéM TOoukaMm Ha pébpax. Cozanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh IAroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh IIAaroB
IIOCTPOCHUS

21

IToBTOpenue nnanumerpun: Teopema o
PONOPIIMOHATBLHBIX oTpe3kax. [Togodue
TPEYroIbHUKOB

22

IToBTOpeHue mmanumerpuu: Teopema
Menenas. PacueTsl B ceueHnaxX Ha
BBIHOCHBIX uepTexax. Mlcropust pa3Butus
TJIAHUMETPHUHU U CTEPEOMETPHH

23

KontponbHas pabora "AKcuoMbl
crepeomerpun. Ceuenus"

24

Bzaumnoe pacronoxeHue npsiMbIX B
npocTtpaHcTBe. CKpelyBaromuecs npsmble.
[Tpu3Haky CKPEIIMBAIOIINXCS TPSIMBIX.
[TapaniensHble MPsIMbIE B IPOCTPAHCTBE
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25

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH NPSIMON MapajlIeIbHON
JTAHHOW NPAMOU, IPOXOAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILIEH HA JaHHOU
npsMoit. JleMma o nepeceuennn
NapaJJIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTh Tpex NpsAMbIX. Teopema o
TpEX napasuienbHbIX NpsAMBIX. Teopema o
CKPEIINBAIOIINXCS MPAMBIX

27

[TapanienpHoe nmpoekTipoBanue. OCHOBHBIC
CBOMCTBA MAPaIIEITBHOTO TPOSKTHPOBAHHS.
N3obpakenue pa3HbIX GUryp B
HapajIeIbHOMN MPOCKIHH

28

[lenTpasnibHast MpOEKKs. YTOI ¢
COHAIPABIICHHBIMU CTOPOHAMHU. Y TOJ MEXKIY
PSIMBIMU

29

3ajaun Ha JOKA3aTeIbCTBO M UCCIIEIOBAHUE,
CBSI3aHHBIC C PACIIOIOKEHHEM TIPSMBIX B
MIPOCTPAHCTBE

30

[TonsaTus: napamieabHOCTh NPAMON U
MJIOCKOCTH B MpocTpancTe. [Ipu3Hak
napajyieIbHOCTU MPSMOHN U TIOCKOCTH.
CaoiicTBa napaJuieIbHOCTH NPSIMOU U
IJIOCKOCTH

31

FeOMCTpI/IquKI/Ie 3ala4i Ha BbIYUCICHUEC U
JI0Ka3aTeNbCTBO, CBS3aHHBIC C
HapauIeIbHOCTBIO MIPSMBIX U TIOCKOCTEH B
IPOCTPAHCTBE

32

[TocTpoenue cedeHust, MPOXOIAIIETO Yepe3
JAHHYIO TIPSIMYIO Ha YePTEKE U

16



MapajuIeIbHOr O APYrou npsmoun. Pacuér
OTHOLIEHUH

33

[NapayutenbHast MpoeKuys, IPUMEHEHUE IS
MOCTPOCHUS CEUEHHH KyOa 1
napanenenunena. CoiicTa
napaJuleIenuIeaa u Mpu3Mbl

34

[TapannensHbie ockocTy. [Ipru3Haku
NapauIeIbHOCTH JIBYX IJTIOCKOCTEN

35

Teopema o napauIeTbHOCTH U
CAMHCTBCHHOCTH IIJIIOCKOCTH, HpOXOI[SIIJ.IGfI
yepes TOUKY, He IPUHAIICKAIYIO TaHHON
IJIOCKOCTH U CIEJICTBHUS U3 HEE

36

CBoiicTBa napaJuIeIbHbIX MIJIOCKOCTEH: O
[apaJUIeIbHOCTH MPSAMBIX IIEpECcEeUECHUs IIPU
MepeceYeHn ! JBYX MapauieIbHbIX
IJIOCKOCTEN TPEThei

37

CBoiicTBa MapaICIbHBIX TUIOCKOCTEH: 00
OTPEC3Kax MapaljICJIbHBIX MPAMBIX,
3aKII0OYEHHBIX MCKAY MNapalyiCJIbHbIMU
IJIOCKOCTSIMH; O TIEPECEUSHHUH MPSIMOIA ©
ABYMS TapaJlJICJIbHBIMH IIJIOCKOCTSAMU

38

[ToBTOpenue: Teopema Iludaropa Ha
TJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYT OJIBHOT O TPEYT OJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaenenumnena

41

Beruucnenue 1yiuH OTpe3KoB B Ky0e U
IPSAMOYTOJIBHOM IapajuiesIenuInee

42

[TeprieHAMKYASAPHOCTH MPSAMON U TIIOCKOCTH.
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[Tpu3HaK neprneHAUKYISPHOCTH MPSIMOM U
IUIOCKOCTH

[leprieHAMKYISAPHOCTH MPSAMON U MIIOCKOCTH.

43 IIpu3Hak neprneHAuKyIIpHOCTH NPSIMOU U
MJIOCKOCTH
TeopeMa o CyIIeCTBOBAHUH U

44 €IMHCTBEHHOCTH MPSAMOM, IPOXOAsAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISAPHON K MIIOCKOCTH

45 [1nockocTH 1 epreHIUKYISIPHbIE UM
psiIMble B MHOT'OT'PaHHUKAX

46 [InockocTH U nepreHIMKYISIPHbIE UM
IpsiIMble B MHOT'OIPaHHUKAX

47 [Tepnenaukynsip u HakioHHAs. [locTpoenue
MEePIEHANKYIIAPA U3 TOYKH HA MIPSAMYIO

48 [Mepnenaukynsp u HakioHHas. [Toctpoenue
NEPICHIUKYISApa U3 TOYKU Ha MPSIMYIO

49 TeopeMa o Tpéx neprneHauKysipax (mpsmas
U oOpaTHas)

50 Teopema o TpEX mepneHAUKYIApax (mpsmas
u oOpaTHas)

51 Yron Mexay CKpelrBaIIUMUCS TPSIMBIMU

59 [Touck nepneHANKYISIPHBIX MPSAMBIX C
MOMOIIIBIO MEPIEHAUKYISPHBIX MIOCKOCTEN

53 OpToroHaibHOE TPOCKTUPOBAHUE
[TocTpoenue ceueHuit Kyda, IpU3MBbI,

54 MPaBUIILHON TUPAMUJIBI C TIOMOIIIBIO
OpPTOTrOHAJILHOW NMPOEKIUH

55 [TocTpoenue ceyeHuit Kyoa, mpu3MBbl,

18



IIPABWJIBHON NMUPaMUIBI C IIOMOLIBIO
OpPTOTrOHAJIBHOW MPOEKIIUH

56

CumMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO
mockocTy. [1mockocTu cummeTpuii B
MHOI'OIpaHHHMKax

57

[Tpu3HaK neprneHaAuKyIIpHOCTH MPSIMOIN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

58

IIpaBunpHbIE MHOTOrpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKH 1O IJTIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUHI OT TOYKH A0 IIJIOCKOCTH

60

Crnioco0b! OyCTUTh NEPHEHAUKYIISPHI:
CUMMETpUS, CIABUT TOYKH 110 MapajlieTbHON
pAMOKN

61

CaBur 1o HenapauieIbHOW IpsSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponeHas pabora "Bzanmuoe
pacroNoKEeHHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHHME: Yroa MEX Iy MPSIMBIMU HA
TUIOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJILHOM TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

64

[IoBTOpeHue: yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘-IeCKI/Ie METOAbI BBIYUCIICHUS yTIiia
MCKAY IMPAMBIMH B MHOT'OI'PaAHHUKAX

66

JIByrpanHbIil yron. CBOWCTBO JIMHEHHBIX
YIJIOB ABYTPaHHOI'O yIiia
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67

[TepnienqukynsipHble UIOCKOCTH. CBOKCTBA
B3aMMHO MEePIEHANKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHIMKyIIpHOCTH IIOCKOCTEH;
TEOpeMa O IPSIMOU IepeceyeHus ABYX
IJIOCKOCTEN MEPIEHIUKYISIPHBIX TPEThEN
IIJIOCKOCTH

69

[IpssMoyToNBbHBIN TTapayienenunesn; Kyo;
WU3MEPEHHUs], CBOMCTBA MPSMOYT OJIbHOT'O
napajuienenuneaa

70

TeopeMa 0 nuaroHanIy NpAMOYroJIbHOIO
napasenenunena u ciiecTBrue u3 Heé

71

CTepeOMeTpI/I‘leCKI/IC U IPpUKIIAAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpEIMBAIOIIHMECS MIPSIMBIE,
napajielbHble INIOCKOCTH B CTaHJapTHBIX
MHOT OI'paHHHMKAX

73

[Tapa nmapanienbHbIX MIOCKOCTEHN Ha
CKPENIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXAY CKPEUIUBAIOIIMMUCS IPSIMBIMH B
MPOCTBIX CUTYAIIUSIX

74

PaccrosiHre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOH 10 TTOCKOCTH

75

Brrunciienre paccTostHUA MEXIY
CKpCHIMBAIOIIUMUCS ITPAMBIMHU C ITIOMOLIBIO
NepHEeHANKYISAPHOHN TIIOCKOCTH

76

TpéXrpaHHbIid yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrios. Teopema [Iudaropa,
TEOpEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIia
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OneMeHThI CPepruuecKoil reoMeTpHH:

77 1
reo/Ie3nYecKre JIMHUN Ha 3eMIie

78 KonTtponbsHas padora "Yribl u paccTosHus" 1

79 CucreMmaru3zanus 3HaHUN "MHOTOrpaHHUK U 1
€ro AJIEMEHTHI"

80 [Tupamuna. Bunel nupamua. [IpaBunsHas 1
nupammIa

81 ITpusma. [Ipssmast 1 HaKJIOHHAS IPU3MBL. 1
IIpaBuiibHas npusma

82 IIpsiMoii mapasuiesenunesn, IpsMoyroJIbHbIN 1
napansenenunes, Kyo

83 Beinmyknbie MHOrorpanHuku. Teopema 1
Ditnepa
Brinmykiible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHbBIE U TONYTIPAaBUIbHBIE 1
MHOT'OI'paHHHUKH

85 Kontponbhas padora "MHoOrorpanHHuku" 1

86 [TonsiTHEe BeKTOpa HA TUIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHoCTh BEKTOpOB 1

89 [TpaBuio mapamienenumnena 1

90 YMHO)K€EHUE BEKTOpa Ha YUCIIO0 1

o1 Paznoxenue BekTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JIEKAIINUX B OJHON MJIOCKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1

03 Brruncnenue yria Mex1y BEKTOpaMH B 1

IIPOCTPAHCTBE
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94 ITpocreiimne 3ajaun ¢ BEKTOpaMu 1
95 [Tpocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 [Tpocreiimme 3aga4n ¢ BEKTOpaMu 1
97 [Ipocretimue 3a1a4u ¢ BEKTOpaMu 1
98 O06o001enre u cucreMaTH3aus 3HaHui 1
99 O060011eHNe U cucTeMaTH3aIMs 3HAaHUH 1
100 Htorosast KOHTpoJIbHAs paboTa 1
101 HroroBast KOHTpoJIbHAS paboTa 1
102 O06o001enre u cucreMaTH3aus 3HaHUu i 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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11 KJIIACC

KosmnuecTBo yacoB JJIeKTPOHHBIE
JlaTa uu@posbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero HU3y4eHusi | oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 [ToBTOpenue Temsl "KoopanHaThl BEKTOpa 1
Ha TUIOCKOCTH U B IPOCTPaHCTBE"
5 IToBTOpenue temsl "CkanspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHue TeMsl "Bpruncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE PSIMOH, 1
MPOXOoAAIIeH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexropHoe npoussencHue 1
3 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IIPOrpaMMHUPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBaHUE
10 AHanuTHYeCKuEe METOBI pacyéra yria 1
MEX]ly PSIMBIMH B MHOTOI'PaHHUKAX
11 AHanATHYECKUE METOABI pacyéra yria 1
MEX]y MIIOCKOCTSMU B MHOIOTpaHHHKaX
12 dopMmyita pacCTOSIHUSA OT TOYKHU 10 1
IJIOCKOCTH B KOOpIMHATaX
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13

HaxosxieHre pacCTOSHUI OT TOYKH J10
TIJIOCKOCTH B Ky0Oe

14

Haxoxnenue paccTOAHUN OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHU/JIE

15

KontponbHas padora "AHamuTHuecKas
reoMerpus"

16

CeueHust MHOT OrPpaHHUKOB: CTAHAAPTHBIC
MHOT'OI'paHHUKHU

17

CeueHust MHOT OIr'PaHHUKOB: MCTOX CJICIOB

18

CC‘IGHI/ISI MHOI‘OI‘paHHI/IKOBZ CTaHI[apTHI:Ie
MJIOCKOCTHU, NMEPECCUCHUS TTPAMBIX U
IJIOCKOCTEHN

19

[TapannenbHble TPsIMbIE U IJTIOCKOCTU
[apaJuleJIbHbIE CEUEHMUS

20

[TapatenpHble NpsMBIE U TIIIOCKOCTH:
pacy€T OTHOILLECHUI

21

[TapanienpHble IPSIMBIE U INIOCKOCTU
YIJIBI MEXKY CKPEIIHBAIOLIMMHUCS
TPSIMBIMA

22

[TepneHuKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE ITAPbI
NEPHEHANKYIIAPHBIX IIIOCKOCTEN U
IPSIMBIX, CHMMETPUN MHOTOTPaHHUKOB

23

[lepnieniuKynsapHbIEC TPSIMbIE U
IJIOCKOCTH: TEOpEMA O TPEX
HepHeHIuKYIIpax

24

IlepnieH quKyIISIpHBIE TIPSIMBIE U
IIJIOCKOCTH:: BBIYUCIICHUSA JJIVH B
MHOT' OIPaHHHMKaX

25

[ToBTOpEHuUeE: oAU
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MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JIJIsI
TJI0MIA e, COOOpaXKeHUsI TOA00Us

26

[ToTOpEHuUeE: omanu
MHOTOYT OJIbHUKOB, (POPMYIIBI JJIsI
TIoMIaeH, cOOOpakeHUs Mo100us

27

[ToBTOpEHwME: MIOIAAN
MHOTOYT OJTbBHUKOB, (POPMYJIBI JJIsI
TJI0MIA e, COOOpaXkeHUsI MOA00us

28

[Tnormamy cedeHnii MHOTOTPAaHHHUKOB:
TUTIOMIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOT00uS

29

[Tnomanu ceueHnit MHOrOrpaHHUKOB:
IUTOIIA/IM TTOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOT00MS

30

Kontponbnas padora "IloBTopeHue:
MHOTOTPaHHHKH, CEYCHHSI
MHOT'OTPaHHUKOB"

31

O0BeM Tena. O0beM IPSIMOYTOJIBHOT'O
napaienenunena

32

3amaun 00 yaBOCHUH Ky0Oa, O KBapaType
Ky0a; 0 TPUCEKLIUU yIJia

33

CrepeoMeTpuyecKue 3aJauu, CB3aHHbIE C
00bEMOM MIPSIMOYT'OJILHOTO
napauenenumnena

34

[Tpuknanueie 3aa4n, CBA3aHHbIE C
BBIYMCIICHHEM 00BhEMa TPSIMOYTOJIHOTO
napajuienenuneaa

35

O0BEM npsAMOit TPU3MBI

36

CrepeomeTpruyecKre 3ajauu, CBSI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMON TPU3MBI
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HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C

37 00BEMOM MIPSIMON TTPU3MBI
Brruncnenne 06bEMOB TeJ C TOMOILBIO

38 ornpeaenéHHoro uarerpana. Oobpém
HAKJIOHHOM MPU3MBI
Brruncnenre 00bEMOB Tell C TOMOIIBIO

39 onpenenéHHoro uHTerpana. Oopém
MU PAMHTBI

40 ®opmyna 06béMa nupaMusl. OTHOLIEHHE
00bEMOB MUPaMHUJ ¢ OOIIUM YIIIOM

41 ®opmyna o6béma nupamusl. OTHOLICHHE
00BHEMOB MUPAMUJ C OOIIUM YTIIOM

4 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIC C
00bEMaMH HAKJIIOHHOW TTPU3MBI

43 CrepeomeTpuyecKue 3aJauu, CBSI3aHHBIE C
00bEMaMH MUpPaMUIbL
[Tpuknagaeie 3amaun mo Teme "OO0BEMBI

44 Ten'", CBA3aHHbBIE C 00BEMOM HAKIOHHOMN
MIPU3MBI

45 [Tpuknanueie 3agaun 1o Teme "O0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenue 06bEMOB. Beruncnenue
PAcCTOSIHUS 70 TIIIOCKOCTH

47 KonTtponbshas padora "O6bém
MHOTr'OrpaHHMKa"
[{unuHapUYecKas MOBEPXHOCTb,

48 00pa3yroIue UIHHIPHIECKOMI
MIOBEPXHOCTH

49 Hunmuaap. [psitMoit KpyroBou UIUHIP.

[Inomans MOBEPXHOCTH HUIMHAPA
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Konnueckast moBepxHOCTb, 00pazyromue

S0 KOHMYECKON noBepXHOCTH. KoHyC

51 CedeHue KOHYCa MIOCKOCTHIO,
MapajuIeIbHON IIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o00paxkenune
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTU KOHYCa

54 [Tnommans 60kOBOM MOBEPXHOCTH U
ITOJIHOM TTOBEPXHOCTH KOHYyCA
CrepeoMeTpuyecKkue 3ajaun Ha

55 JIOKa3aTeIbCTBO U BLIYUCIICHHE,
MOCTPOCHUEM CEUEHUH IIMIIMHIPA, KOHYCa
CrepeomeTpruyecKue 3aauu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEUCHUH IMIIMH/IPA, KOHYCa

57 [TpuknamabIie 3aa9H, CBSI3aHHBIC C
[UJIHHAPOM

58 [Tpuknamabie 3aa4H, CBSI3aHHBIE C
UIMHAPOM

59 Cdepa u map
[Tepeceuenne cdeprl u mapa ¢

60 iockocThio. Kacanue mapa u chepbl
IJIOCKOCTHIO. By u n3o0paxeHue mapa
[Tepeceuenue cdepsl u mapa ¢

61 riockocThio. Kacanue mapa u cgepbl
IJIOCKOCTHIO. By 1 n300paxeHue mapa

62 Ypasuenue chepsl. [Lnomans chepsr u eé

qacTen
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63

Cummerpus cdepsl U mapa

64

CrepeomeTpruueckue 3aa4u Ha
JIOKa3aTeNbCTBO U BBIYKCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEYCHHI MIOCKOCTHIO

65

CrepeomeTpruueckue 3aa4u Ha
JI0KA3aTeJIbCTBO U BBIYMCIICHUE,
CBs3aHHbBIE CO CEepOoi U apom,
MMOCTPOCHUEM UX CEUYEHHM TIIOCKOCTHIO

66

[pukinaaHbie 331241, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHMCIICHHS B OKPYKHOCTH, CTaHJapPTHBIC
momxo0us

68

Paznuunnie KOM6I/IH3HI/II/I TCJI BpallICHUA U
MHOT' Or'paHHUKOB

69

3anauu o reMe "Tena U moBepxXHOCTU
BpauieHus"

70

3anauu o reMe "Tena u moBepxHOCTU
BpaiieHus"

71

KonTtponbsHas padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06Beém mumuHApa. Teopema 00 00BEMe
IpsAMOro nuiInHApa

73

Boruncnenne 00bEMOB TeJl C TOMOILBIO
ornpenenéHHoro uaTerpana. O0bEM
KOHYyCa

74

[Tomaayu GOKOBOI U ITOJIHON
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpUYeCKHe 3a1auu, CBSI3aHHBIC C
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BBIUHCIICHHEM 00BEMOB LIMIUHPA,
KOHycCa

76

[Ipuknagaeie 3agaun 1o teme "OOBEMBI 1
IJIOLIAN TTOBEpXHOCTEHN Ten"

77

OO0BEM mIapa ¥ MapoBOro CEKTopa.
Teopema 06 06bv&me mapa. [lnomans
cdeprr. CTepeoMeTpruIecKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00HEMOB
mapa, I1apoBOro CErMEHTa U IIapOBOTO
CeKTopa

78

[Tpuknagaeie 3apaun o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
I0Ma 60 chepbl. COOTHOIICHUS MEXKTY
TJIOMIASIMHU TTOBEPXHOCTEN U 00BEMaMHU
MMOOOHBIX TEII

79

[TomoGHBIE TENa B TPOCTPAHCTBE.
W3menenne o0bpEMa pH o001 H.
CrepeomeTpuyecKue 3a7auu, CBI3aHHBIC C
BBIUHCIICHHEM 00BEMOB TeJ U IIJIOMIAAeH
MMOBEPXHOCTEU

80

Kontponbnas padora "Tliomanu
MOBEPXHOCTH M 00BHEMBI KPYTJIBIX TN

81

JBrxeHus npocrpancTBa. OToOpakeHuUs.
JIBrxeHus 1 paBeHCTBO uryp. O0mue
CBOWCTBA JBUKCHUI

82

Buapl nBrkeHnid: mapanaenbHbId
MepPEHOC, IIEHTPaAIbHAS CUMMETPHS,
3epKaJibHasi CAMMETPHSI, TOBOPOT BOKPYT
MIPSAMOM

83

[IpeobpazoBanms mogodus. [Ipsmas u
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cdepa Dilnepa

84

FCOMeTpI/I‘{eCKI/Ie 3ala4yi Ha IIPUMCHCHUC
JABHXKXCHUA

85

KonTponbsHas padora "BekTopsl B
npocTpaHcTse"

86

O6o6matomee nosropenue 11 nousaruit u
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHHIA:
"TlapamienbHOCTh MPSIMBIX U MJIOCKOCTEHN
B IIpOCTpaHcTBE"

87

O6o6maromee nopropenue 11 nmonaruit u
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aIlHsI 3HAHHM:
"Bektopsl B ipocTpaHcTBe"

88

O6o6maromee nmopTopenue 11 moHATHH U
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATH3aIHsI 3HAHHM:
"BekTopsl B ipocTpaHcTBe"

89

O6o6mmatomiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMaTH3allMsl 3HaHUI:
"O6beM MHOrorpaHHuka"

90

O6o06maromee moropeHue 11 mouaTuii u
MeTOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTH3allHsl 3HAHUI:
"OOBeM MHOTOrpaHHHUKA"

91

O6o06maromiee moBTopeHue 11 moHaTuii u
MeTOoJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3ALIUs 3HAHUI:
"TTnomaam MoOBEpXHOCTH U 00BEMBI
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KpYyTribIx Ten"

92

O6o6maroriee nopropenue 11 noHaTuit u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"TInomanyu moBepXHOCTH B 00bEMBI
KpyrJibIx Ten"

93

Hrorosast KOHTpoJbHAs paboTa

94

HToroBast KOHTpoOJIbHAs paboTa

95

[ToBTOpeHme, 0000IICHNE U
CHCTEMaTH3all|s 3HAHUH

96

Hctopus pa3BUTHUS CTEPEOMETPUN KaK
HAyKHW U €€ pOJIb B Pa3BUTHH
COBPCMCHHBIX WHIKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUU

97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U e€ polib B Pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

98

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKu 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

HcTopus pa3BUTHS CTEPEOMETPUH Kak
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHM

100

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HAayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPUHN KaK
101 HayKU U €€ pojIb B Pa3BUTUU

COBPCMCHHBIX NHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hcropus pa3BUTHUSA CTEPEOMETPUU KaK
HAyKHU U €€ pOJIb B Pa3BUTHH
COBPCMCHHBIX WHIKCHCPHLBIX U

102

KOMITBIOTCPHBIX TEXHOJIOT 15071

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

YMK JI. C. Aranacsana u ap., 10-11 kmacc

1. 'eometpust. YueOnuk a1 10-11 knaccoB 001ieo0pazoBaTeabHbIX YUpexAeHUIN: 6a30BbIH U
npodunbHbid ypoBHU / JI.C. AtanacsH, B.®. byrysos, C.b. Kagomies u np. - M.:
«IIpocBemenuer, 2022. — 255 c.

METOANYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
YMK JI. C. Atanacsana u ap., 10-11 kmacc

1. l'eometpusi. YueOnuk ast 10-11 knaccoB 0011eo0pazoBaTeIbHbIX YUpexAeHUN: 6a30BbIH U
npoduibabid ypoBHu / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomier u ap. - M.:
«IIpocBemienuer, 2022. — 255 c.

2. 'eometpus. unaktuyeckue marepuansl. 10 knacce. bazoBsiii u mpodunbHbiil yposau / b. T
3uB. — M.: «IIpocBemienne», 2022. — 144 c.

3. I'eometpus. Junaktudeckue marepuaisl. 11 kmacc. ba3oBsiii u npodunbHbil ypoBau / b. T
3uB. — M.: «IIpocBemenneyn, 2022. — 144 c.

4. I'eometpus. Kourponbshbie padotsl. 10-11 kmace / M.A. Muenckas. — M.: «lIpocBerenuey,
2022. — 64 c.

5. F'eomerpus. PaGouas terpaap. 10 kmacc. ba3oBblii v pouIbHBINA YPOBHHU /

10.A. I'nazkos, U.U. KOnuna, B.®. byry3zoBa — M.: «IIpocsemienuer, 2022. — 80 c.

6. I'eometpus. Pabouast terpaap. 11 xnacc. ba3oBblil 1 npoguiIbHBINA YpOBHU /

B.®. byry3os, FO0.A. I'nazkos, M1.1. FOauna — M.: «IIpocBemenney, 2022. — 96 c.

7. F'eometpus. Camocrositenbhbie padoThl. 10 kimacc / M.A. Nuenckas. — M.: «IIpocBemienuey,
2022. - 64 c.

8. 'eometpus. Camocrostenbuble padboThl. 11 kinace / M.A. Nuenckas. — M.: «IIpocBemienuey,

2022. - 64 c.
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NAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

http://school-collection.edu.ru/

http://www.openet.edu.ru/

WuTtepHeT-nognepxka yunreneit matematuku http://www.math.ru/

Allmath.ru — Bcst MaTtemaruka B ogaom mecte http://www.allmath.ru/

Exponenta.ru: odpazoBarenbHbIii MaTeMaTHueckuid cat http://www.exponenta.ru/
I'eometpuueckuii mopran http://www.neive.by.ru/

3agauu 1Mo reoMeTpun: HHPOPMaIHOHHO-TTOMCKOBas cucrema http://zadachi.mccme.ru/
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