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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUs AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH U TPEAMETOB I'yMaHUTapHOro LuKJa. [I0CKOIBbKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe IpH M3Yy4eHUU OOYyYarOIIMMHUCS TOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenb ocBoeHMs mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOJaEHHOM ypOBHE —
pa3sBUTHE HHIMBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MPU H3YYEHUM TIEeOMETpUH, Kak
COCTABIIAIIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(POpPMATHKa» dYepe3 oOecreueHHe
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMM 33JJa4aMU Kypca Fr€OMETPUU Ha YIiyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYyJIbTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHEpoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATH M M3ydaTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapata no pasaeiny «CrepeomeTpus» yueOHOTo
Kypca F€OMEeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSTHUSIMH O MPOCTPAHCTBEHHBIX (hUTrypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME MX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHHS 3a1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPalleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIIN;

dbopmupoBaHue IIOHMUMaHUs  BO3MOXHOCTHU aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHil, (opMHUpOBaHME MOHMMAaHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIEHUN;

(dbopMUpOBaHHE YMEHHMs BIIAJIETh METOAAMM JI0OKA3aTelIbCTB U aJTOPUTMOB pPEIIECHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 33/Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAaHMM MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMATUKU B IIPOBEECHUH JI€IYKTUBHBIX PACCYyKICHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUSA pEAIbHBIX CHUTYyallMil, HCCIEI0BaHUs
MOCTPOCHHBIX MOJIEJIeH, NHTEPIPETAIMH [TOJTyY€HHBIX PE3yJIbTaTOB.

OCHOBHBIMHU  COJIEpXKaTeIbHBIMU JIMHUAMH YydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBisitorcs: «[IpsiMble M MIIOCKOCTM B IpocTpaHCTBe», «MHororpanHukw», «Tena
BpallleHus», «BEKTOpbI M KOOPANHATEI B IPOCTPAHCTBEY, «J|BUKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh ONEPUPOBATH TOHITHIMN,
peNeBaHTHBIMU T€OMETPUU Ha YrioyOonéHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHTCS KO



BCEM COJCpXATENbHBIM JIHHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE IOTUYSCKUX YMEHUU
pacripeniesisieTcsi He TOJBKO 10 COJCPXKATEIbHBIM JIMHUSAM, HO W MO TojJaM OOydYeHHS.
Cogmepxanne 00pa3oBaHWs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
®denepanbHOil pabovell MPOrpamMMbl, pacrpeeEHHBIM 10 TojaM 00yUYeHHsI, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. DTO MO3BOJSET OPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMHU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M IOCTYIATENbHO, C COOJIIOJICHUEM MPUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYCCKHUX
MPEJICTABICHUIA O0YyJaronuXcs, paciupss u yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3H.

[Tepexo kK U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISICT:

co3math yciuoBHs s quddepeHIanud  oOydeHHs, MOCTPOSHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00ecHeunTh yrIyOJNEHHOE UW3ydeHHE TEeOMETPUM  Kak
COCTABJISAIONICH yUeOHOTO mpeamMeTa «MaremMaTukay;,

MOJITOTOBUTh OOYYAIOIIMXCS K TPOJIOJDKEHUIO M3yYeHUS] MAaTeMaTUKH C YIETOM BBIOOpa
Oyaymiedi nmpodeccuu, odecrednBas MPEEMCTBEHHOCTh MEXAY OOIIMM U TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha w3yuenune yueOHOro Kypca «l'eomerpus» Ha yriiyOin€HHOM ypoBHe otBoautTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3auMHOe pacmnoyioKeHUE MPSAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaAIICIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHBIE IPSMBbIE B IIPOCTPAHCTBE, MAapaJUIEIbHOCTh TPEX
NPSAMBIX, MApaJUICIbHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W LEHTpaIbHOE
NpOEeKTHpOBaHue, n3odpakenue ¢uryp. OCHOBHbIE CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHMUS.
N3o06paxenue ¢puryp B napauieabHOM MPOEKIHU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIYy NPSAMBIMA B IIPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapallielbHbIe IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIO0cKOCcTeH. [IpocTelinme npocTpaHCTBEHHBIE PUTYpPhI HAa TUIOCKOCTH:
TeTpadap, NapajljIeNIeNUIIe], TIOCTPOECHNUE CEYCHU .

[lepneHAUKYISIpHOCTE  OPSAMOM M IUIOCKOCTH:  IEPIEHAUKYISPHBIE IpPsSMBIE B
[IPOCTPAHCTBE, IIPSIMBbIE IapajUICIbHBIE W IEPHEHAUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEePNEHAUKYISIPHOCTA TOPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEeHAUKYISPHON
IJI0CKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKyIsp U HaKIOHHBIE: PaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOI 10 MIOCKOCTH, MPOEKIUs (GUTyphl Ha MIIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOH U IUIOCKOCTBIO, IBYTPAHHBIN YT OJ1, IMHEWHBIN
yYroa JBYIPaHHOIrO yria. TpéXrpaHHbelii M MHOrorpasHHele yriabel. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipmsma: n-yroneHas npusma,
npsMasi 1 HaKJIOHHAas MPHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIbHBIN Mapajiyieienuien] M ero cBoiicTBa. Kparwaiiiine mMyTM Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. IMupamuga: n-



yrojipbHasi NUpaMuia, IpaBuiIbHasg U yceu€HHas mupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
IIPaBWIBHOM nupaMusl. [IpaBuiibHBIE MHOTOTPaHHMKH: IIpaBWIIbHAs NPU3Ma WU INpPaBUIIbHAs
nupamMua, MpaBuibHAas TPEYrojbHas MHUpaMHIA U TPAaBUIIBHBINA TeTpasap, Kyo. IlpeacraBnenue
0 NIPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, JOJAEKAdAP U UKOCABP.

Brruncenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU M IIOJHOM IIOBEPXHOCTH MNPSMOM IPU3MBI, ILIOIAAb OCHOBAHHMH, Teopema O
OOKOBOI MOBEPXHOCTU TPsiIMOM mMpu3mbl. [lnom@aasr OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTHU
IIPABWJIBHOM MMpaMUbI, TEOPEMA O IIOIAAN YCEUEHHON MUPaMUIBbI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS NapajuleleNuIea, CHUMMETPHs
IIPaBUJIBHBIX NIPU3M, CHMMETPHUS IIPABUIIBHON ITUPaAMUJBI.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE M IPOTUBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHA C BEKTOPAaMH: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXXCHHE BeKTopa Ha uncio. CBoicTBa ciokeHUs BeKTopoB. CBoNcTBa
YMHOKEHMS BEKTOpa Ha uyucio. [loHdaTne xomiuianapHbele BEKTOphI. [Ipu3Hak KoMIIaHapHOCTH
Tp€X BekTOpoB. llpaBuno mnapamnenenunena. Teopema O pPas3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. [IpsAMoyronpHas cucrtemMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MEXIy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mexly BekTopamu. CKajasipHOE POU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[TonsiTus: UMIMHIpPUYECKas TIOBEPXHOCTh, KOHMYECKas IOBEPXHOCTb, cQepuyeckas
MOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxkeHue cepbl U IIOCKOCTH, KacaTelbHasl MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka mumuHapa u konyca. CummeTpust
ctheps! u mapa.

O6Bém. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactsus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O6bEM mapa 1 apoBOro CerMeHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio muwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthlo. Kacanue mapa u
cdepsl I0CKOCThIO. [IOHATHE MHOTOIpaHHUKA, OIIMCAHHOTO OKOJIO cepsl, Chepbl, BIUCAHHOU B
MHOTOTPaHHMK WJIU TEJIO BPALLCHMUS.

[Inomanp MOBEPXHOCTH LMIUHApA, KOHYca, Iutomans chepsl u e€ yacteil. [logobue B
npoctpanctBe. OtTHomeHne 00BEMOB, TUIOMAAEH MOBEPXHOCTEH  MOAOOHBIX  (UTryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HCIIOJIB30BAHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceuyeHU! MHOTOTPAHHMKOB W TeJd BpaIICHUS: CEUYEHHUs IMHIMHApA
(mapayulelbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapajiefibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUSI CEYEHHI: METOJ| CIIE/OB,
METO]I BHYTPEHHETO MMPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILIEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHs. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BekTopa mo 6asucy. KoopauHaTHO-BEeKTOPHBIM METOX MpH
PEIIECHNUN T€OMETPUYECKUX 3a/1a4.

J{BH2KeHHs B IPOCTPAHCTBE

JBwxkenus mupoctpanctBa. OtoOpakenus. JIBmkeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)XCHUH. Buapl NBMKECHMI: NApauICNIbHBIA IIEPEHOC, LEHTpaJbHAasi CUMMETPHS,



3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanust nogobus. Ilpsmas u chepa
Ditnepa.

IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIECTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENyp TpakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLHMAIBLHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSAMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESTENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHWH, pacCyXIeHUuH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECcax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBA3aHHBIM C MaTEMAaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTP K MAaTeMAaTHYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphbl, TOHUMAHHUE BIUSHHUS COIMAJIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUW TSl pelleHus 3a7ad B 00JacTU OKPYXKAIOUIeH Cpelbl, MIaHuPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTEMaTU4YeCKOW HAyKH Kak cgepbl
YEJI0BEUYECKON NEATEIbHOCTH, ITANOB €€ Pa3BUTHUS UM 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MATEMaTHKUA U MaTeMaTH4EeCKOM KyJIbTYpOil Kak CpeICTBOM IMO3HAHUS MUPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue a1elCTBUSA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKA MaTEMaTHYECKHUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
yCTaHaBIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA A OOOOIICHHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa3OBBIBATh CYKICHHS: YTBEPIUTEIbHBIC H
OTpUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHBOpPEYMS B (pakTax,
JAHHBIX, HAONIONCHUSIX W  YTBEPXKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIFOUEHUH M0 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEILHO JOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus YydeOHOM 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOoNee MOAXOMANMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHe AeiicTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOPEYHE, MpOOJIeMy, YCTaHAaBIMBAaTh HMCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (OPMYITHUPOBATh 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIIECCA, a TAKXKE BBIIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BOMPOC U IS
pEIICHUS 3aa9H;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHUKOB PA3NUYHBIX THUIIOB, AaHAIM3UPOBATH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATh HMHQPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B  pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA

Oo01menue:

BOCHpI/IHI/IMaTL nu (bOpMy.HI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neirsiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U NMHCHbMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYrUX YYaCTHHKOB JUANOra, oOHapy>KMBaTh Pa3IMuue U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C Yy4ETOM 334a4 NPE3CHTAMHA |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HUX PpEe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEIIeHUs MaTeMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aladd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3y/lbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHON pabOTHI MpH
peleHMH y4eOHBIX 3a/1a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YUACTHUKAMH B3aMMO/IEHCTBHS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 ky1acca o0yyaromuicss HAy4YUuTCS:

*  cBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH 33134 U
[IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUM;

* TPHUMEHSATh AKCHOMBI CTEPEOMETPUH W CJICICTBUSI W3 HHX TIPH  PEIICHUU
reOMEeTPUUECKUX 3a]1a4;

*  KIaccu(UIUpPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B POCTPAHCTBE;

* cBOOOJHO OTNEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXY MPSIMOH U MJIOCKOCTHIO;

*  cBOOOJHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

* cBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (Tpu3Ma, MUpaMuia,
MPSIMOYTOJIBHBIN TTapayuieenumne, Kyo);

*  Kiaccu(UUUpoOBaTh MHOTOI'PAHHHUKH, BEIOMPAsi OCHOBAHUS JJISl KIIaCCU(PHUKAIINH;

* CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;



BBINOJIHATH HapaJljIeNIbHOE, IIEHTPAJIbHOE U OPTOrOHAIbHOE MPOEKTHUPOBaHKE GUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust (puryp Ha ImiocKoCTH;

CTPOUTh CEYEHHS MHOI'OIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: CHUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH I€UCTBUS HaJ BEKTOPAMU;

pelmate 3aJayd Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKUX OTHOLIEHUM M HaxOKICHHE
FEOMETPUYECKUX  BEJIMYMH, T[IPUMEHSISI HW3BECTHBIE METOJAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/a4 MOBBIIIEHHOT'O U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSATH MPOCTEUIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATb, peoOpazoBIBATH u MHTEPIPETUPOBATH uHGbOpPMAaIUIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax H
PUCYHKaX;

IIPUMEHATH IIOJIyYCHHBIC 3HAHMS Ha IPAKTUKE: CpPaBHHBATh M aHAJIM3UPOBATh
pEallbHbIE CUTYallUH, IPUMEHATh U3YYEHHBIE NOHATUSA B MPOLECCE NOUCKA PEIICHUs
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha $3bIKE TI'E€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
FeOMETPUUECKUX TOHSATHI W TeopeM, ammapara ajareOpbl, pemarh IpaKTHYeCKHe
3a/1a4i, CBA3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX BEIIUYHH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsS T€OMETPUU KaK COCTaBHOMN
4acTH (pyHJAaMeHTa pa3BUTHS TEXHOJIOTH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJTHO OMEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUYECKOM, KOHUYECKOH U
ceprueckoil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NMOHATHUAMH, CBSA3aHHBIMHU C TEJIAMM BPAIICHUS: LIMIUHAPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHATh CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOJI0KEHHUE CPephl U MIIOCKOCTH;

BBIUMCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeNl BpalleHus, 00bEMBI U
IUIOLIAIM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPUUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHIATUSMH, CBI3aHHBIMU C KOMOMHALMSAMH TeJl BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK WUJIH TEJIO BPAILIEHUS;

BBIUMCIISTH COOTHOIIEHHUS MEXAY IUIOMIaIIMU MOBEpXHOCTEH U 00BbEMaMH MOJOOHBIX
TE,

n300paxarb H3ydyaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;

U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpa3oBHIBATH nH(pOpMaLINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEeACTAaBICHHYI0O Ha YepTekax u
PUCYHKax;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATE OIICpAallMU HAJl BCKTOPaAMU;



3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IJIOCKOCTSIMHU, BBIUYMCIEHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKCHUM;

BBHITIONHATh M300paKeHUsST MHOTOTPAHHUKOB M TENl BpalllEHUs MPU NapaieIbHOM
NepeHoce, LEHTPAIIbHON CUMMETPUH, 3epKaIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3zoBaHus IO00MS;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U Tel BpALCHHUS: CEUYEHHS IMHIMHApA
(mapasieNnbHO U MEPHEHAUKYIISIPHO OCH), CEUeHUs KOoHyca (TapaijieibHble OCHOBaHHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METObl TOCTPOEHUSI CEUEHUIH: METOJ CIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSTh TeOMeTpUYecKue (akThl Ui PEIICHUS CTEPEeOMETPUUYECKUX 3ajad,
MIPEANOIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOW M HESIBHOU (hopMe;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMATHYECKHUX OTHOIICHUW WM HaXOXKICHUE
FEOMETPUUECKUX BEIHYUH;

MIPUMEHSTH MPOrPAMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

MPUMEHATH TOJyYEHHBIE 3HAHUS HaA TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OILICHUBATh peajbHbIe CUTYAIHH, IPUMEHSATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBOICTBA
B IIpollecce IOMCKA pELIEeHUS MaTeMaTHYecKH CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEeAJIbHbIE CUTYALIMHN Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbIE
MOJIENIA C UCIOJIb30BAHWEM T€OMETPHUYECKUX MOHATHN U TEOpeM, amrmapara aiareOpsl,
peliaTh IPaKTHYECKHUEe 33J]a4i, CBA3aHHbIE C HAXOKICHHUEM F€OMETPUUECKUX BEIUYNH;
MMEThb TPEJICTAaBIIeHUsT 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUH KaK COCTAaBHOMU
yacTu (hyHIaMEHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KosmyecTBo yacoB
Ne
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kontpoabusie IIpakrnueckne IOP
n/n Bcero
padoThI padoTsI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacnionoxeHnue npsiMpIx B IPOCTPAHCTBE 6 1
3 [NapaymuienbHOCTh MPSIMBIX | TUIOCKOCTEH B IPOCTPAaHCTBE 8
4 [leprieHAUKYIAPHOCTH MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE 25
5 Vbl U paccTossHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHUE, 0600IICHNE U CHCTeMAaTU3alNs 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne HaumeHoBaHue pa3jiejioB M TeM NPOrPaMMbl Koawsecrso 4acon
n/n Kontpouabnsie IIpaktnueckne 3IOP
Bcero
padoThI padoThbI
1 AHanuTuuyeckas reoMeTpHUs 15 1
2 [ToBTOpEeHME, 000011IeHNE U cUCTeMaTH3allusl 3HaHU! 15 1
3 OO0BEM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX TEI 9 1
6 JIBrokeHus 5 1
7 [ToBTOpEeHME, 06001IIEHNE U cUCTeMaTH3allvsl 3HAHUN 17 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




INOYPOUYHOE IINTAHUPOBAHUE

MOJYYEHHBIX IUIOCKOCTEN. PackpalmBaHue NOCTPOESHHBIX
CEYEHUM pa3HbIMU IIBETAMH

10 KJIACC
KonuyecTBo yacos
Ne Jara
Tema ypoka Konrpoabubie IIpakTnueckue 0P
n/n Bcero U3y4eHust
padoThI padoTsI
1 OcHOBHBIE IpaBUIIa U300pAKEHHSI HA PUCYHKE IIIOCKOCTH, 1
HapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS cTepeoMeTpHUM: TOUKA, NPpsiMast, IIOCKOCTb,
2 npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKEHNS HA PUCYHKE 1
IUIOCKOCTH, MapajuIeNIbHbIX NPSAMBIX (OTPE3KOB), CEPEIUHbBI
OTpe3Ka
3 [TonsTHS: Eepecekarolecs IOCKOCTH, ITepeceKaroLIecs 1
npsiMasi ¥ IJI0CKOCTh; OJIYIIPOCTPAHCTBO
4 [TonsTHS: nepecekarolecs MIOCKOCTH, ITepeceKaroLecs 1
npsiMasi ¥ IJI0CKOCTh; OJIYIIPOCTPAHCTBO
5 MHororpaHHuKH, 1300paXKeHHEe MPOCTEHIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOINUX 00BEKTOB
6 MHororpaHHuKH, 1300paXkeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOINUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIAEACTBHSI U3 HUX 1
8 AKCHOMBI CTEPEOMETPUHN U TIEPBbBIE CIAEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIeACTBUSA U3 HUX. CIIOoCOObI
9 3a/laHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUECHUS 1
IPSIMBIX U IIJIOCKOCTEN
N300paxeHne cedeHni mupamuibl, Kyoa 1 pu3Mbl, KOTOpbIE
10 npoxoaAaT uepe3 ux péopa. M3o0paxkenne nepeceueHust 1
MOJIY4EHHBIX IJIIOCKOCTEN. PackpamBanue NocTpOEHHBIX
CEUEHUI Pa3HBIMU IIBETAMHU
N300pakeHne ceueHui mupaMupl, Kyoa u Ipu3Mbl, KOTOpbIE
11 MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHus 1




12

13

14

N300pakeHre ceueHui MpaMuibl, Kyoa U TIPU3MBbI, KOTOpPbIC
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceucHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBaHue mOCTPOSHHBIX
CEYEHUM pa3HbIMU LIBETAMU

N300pakeHre ceueHui MupaMuibl, Kyoa U TPU3MBbI, KOTOpPbIC
POXoAT uepe3 ux péopa. M3o0pakeHue nepecevueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBaHue mOCTPOSHHBIX
CEYEHUM pa3HbIMU LIBETAMU

Mertoz ciiefioB 1Sl IOCTPOCHUS CCUCHHIA

15

Merton crenoB aiis noctTpoeHus ceueHuid. CBoiicTBa
nepecedeHH i MPSMBIX U IITOCKOCTEN

16

Mertop crenoB aiis noctTpoeHus ceuenuid. CBoiicTBa
nepecedeH i MPSMBIX U IIIOCKOCTEN

17

18

[TocTpoenue ceuenuii B mupamuie, Kyoe no TpéM TouKaMm Ha
pébpax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3aliCh L1aros
IIOCTPOCHUS

[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToUKkaMm Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
IIOCTPOEHHUS

19

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToOUKaM Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aros
MOCTPOCHUS

[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToUKaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

21

[ToBTOpenue mrannmerpun: Teopema 0 IPONOPIUOHAIBHBIX
orpeskax. [TomoOue TpeyroiibHUKOB

22

IToBTOopenne mianumerpun: Teopema Menenas. PacueTsi B
CEUEHHUSIX Ha BBIHOCHBIX uepTexkax. Mictopus pa3BUTHS
IJIAHUMETPUU U CTEPEOMETPUHU

23
24

KonTponbHas pabota "Akcuomsl crepeomerpun. Ceuenus"
B3aumHoe pacnonoxeHue NpsiMpIX B IPOCTPAHCTBE.
CkpeumuBatonuecs npsiMple. [Ipu3Haky cKpemmBarOmuxcst




npsimbix. [lapansenbHble npsiMble B IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHMM U €JMHCTBEHHOCTH NPSIMOM
napasuleibHON JaHHOM MPSIMOM, MPOXOSIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha JaHHOU npsAMou. Jlemma o
MepeceYeHNH MapalyIeNIbHBIX MPSIMBIX IIOCKOCTHIO

26

[TapamienbHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napajlIeIbHbIX
npsiMbIX. TeopeMa 0 CKpeMBarOIIMXCs IPSIMbBIX

27

28

29

30

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajiesIbHOro IPOeKTUpOoBaHus. M300paxeHue pa3HbIX GUryp B
NapaJJIeIbHOMN MPOEKIINH

[lenTpanbpHas NpoeKLus. Yol C COHAIpPaBJIE€HHbIMUA CTOPOHAMH.
VYrois Mexay NpsIMbIMU

3aa4yy Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PAacoJIOKEHUEM MPSMBIX B IPOCTPAHCTBE

[TonsiTHst: MapaylIeIbHOCTD NPSMOM U IIJIOCKOCTH B
npocrpaHcTse. [Ipu3HaKk napayienbHOCTH NMPSIMOM U IUIOCKOCTH.
CBoiicTBa NapaJJIEIbHOCTH MPAMON U IIIIOCKOCTH

31

32

33

FGOMeTpI/I‘-ICCKI/Ie 3aa4l Ha BBIYHCIICHUEC U 10Ka3aTCJIIbCTBO,
CBSI3aHHBIE C MMAPAIJIENIBHOCTHIO IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoeHue cedeHus, MPOXOAIIETO Yepe3 TaHHYIO MPSMYIO Ha
YEPTEKE U MAPAJUIETBHOTO IPYror npsamoi. Pacuér oTHomeHun
[TapannenpHas MIpOEKIUs, TPUMEHEHHUE TS TOCTPOSHUS CeUeHU N
KyOa u napayienenunena. CBoicTBa napajjiesienuneaa u
MIPU3MBI

34

[TapamtensHble TuIocKOCTH. [Ipu3HAKK NApaJIENBbHOCTH IBYX
IIJIOCKOCTEMN

35

TeopeMa 0 MapauICIbHOCTU U €IUHCTBECHHOCTHU IIJIOCKOCTH,
HpOXOIlﬁIH.ICfI 4Cpe3 TOUKY, HC NPUHALJICIKAITYTIO JIaHHOH
IUIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napauieabHbIX MIOCKOCTEN: O MapaIeIbHOCTH
IPSIMBIX TIEPECEUEHUS IPU NIEPECEUEHHH JIBYX NapaAJIIEIbHBIX
IIJIOCKOCTEN TpEThen




CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSMBIX, 3aKITIOUEHHBIX MEXK/Y MMapauieIbHbIMU

37 IUIOCKOCTSIMH; O IIEPECEUEHNUH NPSAMOM € IBYMsI ITapauIeIbHBIMU .
IUIOCKOCTSIMHU

38 [ToBTOopenue: Teopema ITudaropa Ha maockocTr 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa KyOa 1 MPSMOYTOJIHLHOTO MapaJiIeJICIIUIIe /1A 1

a1 Brranciienue uiH OTPE3KOB B KyO€ U MPSMOYTOIEHOM 1
napaesenumnee

42 [IepnieHAUKyYIAPHOCTD Hp?[MOfI u iockocty. [IpusnHak 1
HEePIEHANKYJIIPHOCTH IPSIMOM U IIIOCKOCTH

43 [IepnieHAUKyYIAPHOCTD Hp?[MOfI u iockocty. [Ipusnak 1
HEepIEHAUKYJIIPHOCTH IPSIMOI U IIIOCKOCTH
Teopema 0 CyIIeCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOH,

44 IpOXOoALIeH Yepe3 TOUKY IPOCTPAHCTBA U MEPIIEHAUKYIISIPHON K 1
TUIOCKOCTH

45 [TnockocT U nepreHANKYISIpHbIE UM IPSMBIE B 1
MHOTOT'paHHHKaX

16 [TnockocTH U NepreHANKYISIPHbIE UM IPSMBbIE B 1
MHOTOT'paHHHKaX

47 [Tepnennukynsip u HaknoHHas. [locTpoeHne nepneHuKyspa u3 1
TOYKH Ha MPSIMYIO

48 [Tepnennukynsip u HaknoHHas. [locTpoeHne nepneHuKyspa u3 1
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyIsipax (mpsimMas u oopaTHast) 1

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsimasi 1 oOpaTHas) 1

51 VYron Mexay CKpelrMBatoUUMUCS IPSMBIMU 1

50 [Tonck meprieHANKYIISIPHBIX MPSIMBIX C TOMOLIBIO 1
NepIEHIUKYISPHBIX TUIOCKOCTEH

53 OpTtoroHanbHOE IPOEKTUPOBAHKE 1

54 ITocTpoeHne ceuenuit Ky6va, MIPU3MBI, TPABUIILHON MUPAMUJIBI C 1
MOMOIIBIO OPTOTOHAJIEHOW MPOEKIHH

55 [TocTpoeHue ceueHuii Kyba, MpU3Mbl, TPABUIILHON MUPAMUJIBI C 1




IIOMOIIBIO OpTOFOHaHBHOfI IIPOCKINHN

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.

>6 [110CKOCTH CHMMETPHI1 B MHOTOIPaHHUKAX

57 [Ipu3Hak nepnesaAuKyJIApHOCTH IPSIMOU U INIOCKOCTH KaK
CJIEICTBUE CHMMETPUHU

58 [IpaBuiibHBIE MHOTOIpaHHUKU. PacyéT paccTosHUN OT TOYKH 10
IJIOCKOCTH

59 [IpaBriIbHBIE MHOTOIpaHHUKHU. PacyéT paccTossHUNA OT TOYKH 10
IJIOCKOCTH

60 Crioco6b1 OILyCTHTD IIEPIEHAMKYISPBL: CHMMETPHS, CIBUT TOUKH
10 NTapaJIJICJIbHOM NPSMOM

61 CnBur no HenapaienbHON IPSIMON, U3MEHEHHE PAaCCTOSHUI

62 KOHTpom’HUaﬂ pabota "Bsameoe PacrojoKEeHUE NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE
[ToBTOpEHME: Yyron Mexay NpsMbIMHU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHUHYCOB

64 [ToBTOpEHME: YroyI MeXAy CKPEIUBAOIUMUCA MIPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTprueckre METObI BBIYMCIEHUS yIila MEXAY IPSIMBIMU B
MHOTOTpaHHHUKaX

66 JByrpannsiit yroyu. CBOMCTBO JIMHEWHBIX YTJIOB JIBYTPAHHOTO
yria

67 [IepnieHauKynsipHBIE IDIOCKOCTH. CaolicTBa B3aUMHO
NEePHEHAUKYJIPHBIX INIOCKOCTEN
[Ipu3Hak nepneHauKyJIIpHOCTH IJIOCKOCTEN; TeopemMa O IpsIMOi

68 [IEPECEUCHMS ABYX IIIOCKOCTEU NEPIIEHIUKYIISPHBIX TPETHEN
IIJIOCKOCTH

69 [IpsimoyronbpHBIN Mapauienenumnen; Kyo; n3aMepeHus, CBOiCTBa
IIPSIMOYTOJIBHOTO ITapaJuIeIICIUIIe1a

70 Teopema o JMAroHalH MpAMOYTO/IbHOTO Hapajiiesenunesa
CJIEICTBHUE U3 HEE

71 CrepeoMeTpHuueckre U IPUKIAHbIE 3aJa4l, CBI3aHHbIE CO




B3aMMHBIM PaCIIOJIOKCHHUEM IIPSAMBIX U IINIOCKOCTHU

HOBTOpeHI/IeI CKpPCIIMBAIOIIHECS NPAMBIC, MAPaATJICIIbHBIC

72 IUIOCKOCTH B CTAHIAPTHBIX MHOT'OI'PaHHUKAX .
[Tapa napanienpHbIX MIOCKOCTEH HAa CKPELBAIOIINXCS MIPSIMBIX,

73 pacCTOsIHUE MEXAY CKPEIIMBAIOIMMHUCS IPSIMBIMU B IPOCTHIX 1
CUTYalHAX

74 PaccrosiHre oT TOUKH 10 MJIOCKOCTH, PaCCTOSTHUE OT IPAMOM 10 1
TUIOCKOCTH

75 Boruucnenue paccrostHuii M1y CKPEINBAIOLINMHCS NPAMBIMU 1
C TIOMOUIBIO MEPIEHNKYIISIPHON TUIOCKOCTH
TpéxrpanHblii yroi, HEPaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JISI 1
TPEXTPAHHOTO yIia

77 DeMeHTHI ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKHE JINHUH Ha 1
3emie

78 KonTtponbsHast padota "Yrisl u paccTosiHuS " 1

79 CucreMmaru3zanus 3HaHUN "MHOTOTpaHHUK U €70 JIEMEHTHI" 1

80 [Mupamuna. Buast nupamun. [IpaBunbsHas nupamuaa 1

81 [Tpusma. Ilpsimast u HakinoHHast npu3Mbl. [IpaBuiibHas npu3smMa 1

82 [Ipssmoit napaienenunen, NpsMOyTroIbHBIN ITapauIeIenuIe, 1
KyO

83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1

84 Beinykinbie MHOrorpanauku. Teopema Oinepa. [IpaBuibHbie U 1
MOJTYIIPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonrtponbHas padora "MHororpaHHukH" 1

86 [TonsTHE BEeKTOpa Ha IIOCKOCTH U B IIPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3zHOCTh BeKTOpOB 1

89 [IpaBuio napamienenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

91 PasncixceHI/Ie BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JISHKAIINX B 1
OJTHOM TUIOCKOCTH

92 CkayisipHOE ITPOU3BE/ICHUE 1




93 Bprumnciienne yriia Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiitme 3ana4n ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3ana4n ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06o0011IeHe U cucTeMaTU3alus 3HAaHUN 1
99 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1
100 = HroroBas KOHTpOJIBbHAS paboTa 1 1
101 Hrorosast koHTpoIbHAs paboTa 1 1
102 = OO6oO6meHre U cucTeMaTUu3anus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
e KoJunuecTBo yacos Nara
Tema ypoka Kontpoasnbie IIpakTnueckue 0P
n/n Bcero U3y4YeHHust
padoThI padoTshI
1 [ToBTOpenue TeMsl "KoopAauHATHI BEKTOpa Ha IIIOCKOCTH U B 1
npocTpaHcTse"
2 IToBTOpenue temsl "CkallipHOE IPOU3BENEHUE BEKTOPOB" 1
3 [ToBTopenue Temsl "BrruncieHne yriia Mexay BEKTOPaMHU B 1
npocTpaHcTae”
4 [ToBTOpenue Temsl "YpaBHeHHE MPAMON, TPOXOSIIEH Yepes3 JBe 1
TOYKH"
5 YpaBHEHUE MIIOCKOCTH, HOPMaJlb, yPaBHEHHE TUIOCKOCTH B 1
oTpe3Kax
6 YpaBHEHUE MIIOCKOCTH, HOPMaJlb, yPABHEHUE TNIOCKOCTH B 1
oTpe3Kax
7 BekTtopHoe npousBeneHmne 1
8 JluHeliHbIe HEpaBEHCTBA, IMHEHHOE TPOrpaMMHUPOBAHUE 1
9 JInHeliHbIEe HEPABEHCTBA, JIMHENHOE MPOrpaMMHUpPOBAaHUE 1
10 AHaTUTHYECKHUE METOIBI pacuéTa yriia MeX1y MPsSMbIMH B 1
MHOTOTPaHHHKAX
11 AHaJIUTHYECKHE METOJIbI pacuéTa yrjia Mexay MIOCKOCTSIMU B 1




MHOTI'OI'PaHHHUKax

12 PopMyia pacCTOSIHUSA OT TOYKH JI0 IUNIOCKOCTH B KOOPAMHATAX 1

13 HaxosxieHnrue pacCTOSTHUI OT TOYKH J0 IJIOCKOCTH B KyOe 1

14 HaxoxaeHne paccTostHui OT TOUKHU J0 TVIOCKOCTH B IMPABUIIBHOM 1
npamMuIe

15 KontponpHas pabora "AHanuruieckas reomerpus” 1

16 CedeHust MHOTOTPAHHUKOB: CTaH/IapTHBIC MHOTOTPAHHUKH 1

17 CeueHusi MHOTOIPaHHUKOB: METO/I CJIEJIOB 1

18 CedeHusi MHOTOTPAaHHUKOB: CTAaHAAPTHBIE IIIOCKOCTH, 1
MEPECEUCHUS TIPSIMBIX U TUIOCKOCTEH

19 [TapaienbHbIe MPSMbBIC U TIIOCKOCTH: TapaJlICIbHBIC CEYCHUS 1

20 [TapanenbHbie TPSIMBIC U TNIOCKOCTH: Pacy€éT OTHOIICHHHA 1

21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTJIbl MEXKIY 1
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[leprieHquKyNApHBIEC TPSIMbIE U TNIOCKOCTU: CTAaHAAPTHBIC TTaphI

22 MEPICHIUKYIISIPHBIX TUIOCKOCTEH U TIPSIMBIX, CHMMETPUN 1
MHOTOI'PAaHHUKOB

23 [TepnienquKkymsipHBIC TIPSIMBIE U TUIOCKOCTH: TEOpEMa O TPeX 1
MePIeHIUKYIIspax

24 [TepnienquKymnsipHBIC IPSMBIE U TUIOCKOCTH: BBIYUCIICHUS JJIVH B 1
MHOTOTPaHHHKAaX

o5 [ToBTOpEHUE: MIIOIIAa U MHOTOYTOJIBHUKOB, (DOPMYJIBI 17151 1
ioniaied, cooopakeHus moaoous

26 [ToBTOpEHME: MIIOIIAa I MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJ1s1 1
iomiaied, cooopakeHus moaoous

27 [ToBTOpEHME: MIIOIIAa I MHOTOYTOJIBHUKOB, (DOPMYJIBI 1151 1
iomIaen, cooopakeHus moao0ous

8 [Tmonmaan ceyeHnii MHOTOrPaHHUKOB: TIONIAAN TOBEPXHOCTEH, 1
pa3pe3aHusi Ha YaCTH, COOOpaXKeHUs O 00usI

29 [Tmomaan ceyeHnii MHOTOrPaHHUKOB: ITONIAAN TOBEPXHOCTEH, 1
pa3pe3aHus Ha 4YacTH, COOOpaKeHUs TOA00H S

30 KonTtponpHas padora "[loBTOpeHUE: MHOTOTPAHHUKH, CEYCHHUS 1

MHOTOTPaHHHUKOB"




31 O06BEM Tema. O0BEM ITPSAMOYTOJILHOTO MapasuIeseuIe /1a 1

30 3anmaun 00 yaBOeHUHU Ky0Oa, 0 KBaapaType Kyda; 0 TpUCEKIIUN 1
yria

33 CrepeoMeTrpuueckre 3ajauu, CBI3aHHbIE C 00BEMOM 1
MPSIMOYTOJILHOTO Tapasuiesienumneia

34 [Ipuknaanblie 3a1a4u, CBSI3aHHbIE C BBIYHCICHHEM 00bEMa 1
MPSIMOYTOJIBHOTO TIapasiesienumneia

35 O0BEM psIMON TIPU3MBI 1

36 CrepeoMeTpHuuecKue 3aa4uu, CBI3aHHbIE C BHIYHCICHUEM 1
00BEMOB MPSAMOM IPU3MBI

37 [TpuknagHbie 3a1a491, CBI3aHHbBIE C 00BEMOM MPSIMON MTPU3MBbI 1

38 Brruucnenue 00EMOB TEJ C MOMOIIBIO OMTPEAECTEHHOTO 1
uHTerpana. O6bEM HaKJIOHHOM MPU3MBI

39 Brruncnenue 00EMOB TEJ C MOMOIIBIO OMPEAECTEHHOTO 1
uHTerpana. O6bEM TUpaMuIbI

40 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB TTHPAMH/T C 1
00IINM YTIIOM

a1 ®opmyna 06béMa nupamuabl. OTHOIIEHNE 00BEMOB MTUPaMUJL C 1
OOIINM YTIIOM

42 CrepeoMeTpuueckre 3aaul, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM 1
MIPU3MBI

43 CrepeomeTpryuecKue 3aa4u, CBI3aHHbIE ¢ 00bEMaMM MHUPAMHUTBI 1

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeNn", CBI3aHHBIE C 1
00BEMOM HAKJIOHHON IIPU3MBI

45 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN'", CBS3aHHBIE C 1
00BEMOM TTUPAMUIBI

46 [Tpumenenne 00bEMOB. BoruncieHne paccTosHUS 10 IIOCKOCTH 1

47 KonTponbhas pabota "O6b€M MHOTOrpaHHHKA" 1

48 HunuHaapudeckas HOBEPXHOCTh, 00pa3yoNIue HUIHHIPUIECKON 1
MOBEPXHOCTHU

49 Humuuap. [Ipsamoit kpyrosoi nunueAp. [lnomans noBepxHOCTH 1
[UIHH]IpA

50 Konnueckasi moBepXHOCTh, 00pa3yroImue KOHNIECKON 1




noBepxHocTu. Konyc

CeueHune KOHYca IIOCKOCTBIO, MapaIIeIbHOM IOCKOCTH

51 1
OCHOBaHMUs

52 Yceuénnslii konyc. M300paxenne KOHYCOB U yCEUEHHBIX 1
KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON IMOBEPXHOCTH KOHYCa 1

55 CrepeomeTrpuyeckue 3a7a1H Ha J10Ka3aTeNbCTBO M BHIYHCICHNE, 1
HOCTPOCHUEM CEUCHMH LIMIIMHIpa, KOHYyca

56 CrepeomeTrpuyeckue 3a7a1H Ha J10Ka3aTeNbCTBO M BHIYHCICHNE, 1
IOCTPOCHUEM CEUEHMH IIMIIMH/Ipa, KOHyca

o7 [IpukitagHble 3a1a4m, CBSI3aHHBIE C LIWIMHIPOM 1

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C [JIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u 1
cdepsl II0CKOCThI0. Bu 1 n3o00paxenue mapa

61 [Tepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u 1
chepsl mockocTro. Bua u n3obpaxeHue mapa

62 VYpasuenue cepsl. [Tnomans chepsl u e€ yactei 1

63 Cummerpus cdepsl 1 mapa 1
CrepeomeTpHuuecKkHe 3aJa4un Ha JJOKAa3aTeIbCTBO U BEIUYUCIICHHE,

64 CBsI3aHHbIE CO CEpOoH U IapOM, IOCTPOEHUEM UX CEUECHUI 1
IUIOCKOCTBIO
CrepeomeTpHUecKHe 3a/1a4i Ha JOKA3aTeIbCTBO M BEIYUCIICHHE,

65 CBsI3aHHBIE CO Cpepoii U MApOM, TOCTPOCHUEM UX CEUEHHH 1
TUTOCKOCTBIO

66 [IpuknanHblie 3a1a4n, cBsI3aHHBIE CO c(hepoii U Iapom 1

67 [ToBTOpEHME: OKPY)KHOCTH Ha IJIOCKOCTH, BBIYMCIICHUS B 1
OKPYKHOCTH, CTaH/IapTHBIE TIOJJO0HS

68 PasznuuHbie KOMOWHAIMK TeJ BPAIIeHUs] 1 MHOTOTPAaHHUKOB 1

69 3amaun 1o Teme "Terna v MOBEPXHOCTH BpaIieHus" 1

70 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

71 KonTponbHas pabota "Tena u mOBEpXHOCTH BpaleHus " 1




72 O0BEM muuHApa. Teopema 06 00bEME MPSIMOTO MIIHHIPA 1

73 Brrurcnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPEIEIEHHOTO 1
unTerpasia. O6bEM KoHyca

74 [Tnomanyu GOKOBOH U MOJIHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuueckue 3ajauu, CBI3aHHbIE C BHIYHCICHUEM 1
00BbEMOB LIMJIMH]Ipa, KOHYCa

76 HpI/IKJ'IaI[HBIGUBa,Z[a‘:I/I 1o teMe "OO0BEMBI U ILIOIIAIN 1
MOBEPXHOCTEN Tell
O06béMm 1mapa u mapoBoro cexkropa. Teopema 00 00bEME mapa.

77 [Tnomans chepsl. CTepeoMeTpruecKUe 3a/1a4, CBSI3aHHBIE C 1
BBIUKCIICHHEM 00BEMOB I11apa, IIApOBOT0 CETMEHTA U IIIApOBOTO
CEeKTopa
[Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C

78 00BEMOM 1mIapa ¥ MIomaaso cgepsl. COOTHOMICHUS MEXKTY 1
TUIOIA/IIMU TTOBEPXHOCTEN M 00bEMaMU MOIOOHBIX TEN
[TonoOHEIe Tena B mpocTpaHcTBe. MI3MeHeHHe 00bEMa TIpr

79 nonoouun. CTepeoMeTpuUeCKHE 3a1a4H, CBSI3aHHbBIC C 1
BBIYHCIICHHEM 00BEMOB TEJ U TIIOIIA IeH TTOBEPXHOCTEN

80 KOHTpOJ‘IBHaS'I' pabota "[1n0111a111 MOBEPXHOCTH U OOBEMBI 1
KPYTJIBIX T

81 JBmkenus npoctpancTBa. OToOpaxkeHus. [IBrxeHus u 1
paBeHcTBO puryp. OO1IMEe CBONCTBA IBUKEHUM

82 Buaer nBrKeHMiT: mapalienbHbli epeHoc, eHTpaTbHas } 1
CUMMETpHS, 3epKaJIbHAsi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa 1

84 I'eomeTpuyeckne 3a1a4n Ha IPUMEHEHHE JBUKEHUS 1

85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse" 1
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpun 10—11 knaccos, cucremarn3anys 3HaHHUM: 1
"ITapamienbHOCTh NPSIMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
O6o06matomee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

87 reoMmerpun 10—11 knaccos, cuctemarusanus 3HaHuil: "BekTopsl 1

B IIpocTpaHcTe"




88

O6o6matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cuctemarusanus 3HaHuil: "BekTopsl
B IpocTpaHcTse"

89

90

O6o6maromee nopropenue 11 moHSATHI U METOZOB Kypca
reometpun 10—11 knaccos, cucremaru3anus 3HaHu#: "O0beM
MHOIOrpaHHHKaA"

O6o6matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
reomerpun 10—11 kiaccos, cucremarnzanus 3Hanuii: "O0beM
MHOTOTpaHHUKA"

91

92

O6o6maromee mopropenue 11 moHSITHI U METOZIOB Kypca
reometrpun 10-11 knaccoB, cucremaru3anus 3HaHui: "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

O6o6maromiee nopropenue 11 moHsTHI U METOJOB Kypca
reomerpun 10—11 knaccos, cuctemarusanus 3HaHuil: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

Wrorosas koHTpoJibHas paboTa
HroroBasi KOHTpOJIbHAs paboTa

95

96

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AIIUS 3HAHHUI
HcTopus pa3BUTHS CTepEOMETPHUH KaK HAyKH U €€ poJib B
Pa3BUTHH COBPEMEHHBIX MHXCHEPHBIX i KOMITBIOTEPHBIX
TEXHOJIOTUI

97

98

Hctopust pa3zBUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
Hcropus pasBUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Uctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Uctopus pa3BUTHS CTEpEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH




HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAyKH U €€ poJib B

101 Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ POJib B
102 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX 1
TEXHOJIOTUI
102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KUIACC

Kon
NPoOBEPSIEMOro
pe3yJbTara

7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBanusi

['eomeTpus

7.1
7.2

7.3

7.4

7.5

OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb

[TprMeHATh aKCHOMBI CTEPEOMETPUHN U CIEJCTBHUS U3 HUX NPH PELICHUU
r€OMETPUYECKUX 3a]a4

OnepupoBaTb HNOHATUSAMM: NAPAJIEIBHOCTh U IEPHEHIUKYISIPHOCTh
IPSIMBIX U IIJIOCKOCTEN

KnaccugunupoBars B3auMHOE pacroiokeHue MpsMbIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: IBYTPaHHBIN YTOJI, TPAHU IBYTPAaHHOTO YIJIa,
peOpo IBYrpaHHOrO yria, JHMHEWHBIM yros JBYrpaHHOIO YIJa,
rpajlyCHas Mepa JIByIpaHHOI'O yria

7.6

7.7

7.8

7.9

7.10

7.11

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIbII
MHOI'OI'pPaHHUK, 3JIEMEHTBI MHOTI'OI'paHHHKA, IIPaBUJIbHBIH
MHOTOTPaHHUK

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAaHHHUKOB (IIUpaMujaa, MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo)

KnaccupunupoBarb  MHOTOTpaHHUKH, BbIOMpas  OCHOBaHUS  JUis
KJaccu(pUKauuy  (BBIMYKJIblE U HEBBINIYKJIbIE  MHOTOTPaHHUKH,
NpaBUIbHBIE MHOTOTPAHHUKH, TMPsIMbIE W HAKJIOHHBIE TPU3MBI,
napauieIenunepl)

OnepupoBatb MOHSTHSAMM: CeKyIas IIJIOCKOCTB, CEueHue
MHOTOTPaHHUKOB

OOBACHATH MNPUHLMIIBI  MOCTPOEHHUS] CEYEHUH MHOIOI'PAaHHHMKOB,
UCIIONB3Ysl METOJ CJIETIOB

Crpouth ce4eHHMs MHOTOIDAaHHHUKOB METOJIOM CJEAOB, BBINOJIHATh
(BBIHOCHBIE) IUIOCKHE YEpPTEeKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

7.13

Pemarp 3a1aun Ha HAX0XKJIEHUE TEOMETPUUECKUX BEJIMYHH 110 oOpa3nam
UM alrOpUTMaM, IPUMEHSSI HU3BECTHBIC AHATUTUYECKUE METOIbI IIPU
pElIEHUH CTaHJAPTHBIX MAaTE€MaTHYECKMX 3a/Jad Ha BBIUYHCICHUE
PACCTOSIHUN MEXAY ABYMS TOYKaMH, OT TOYKHU JO IPSAMOM, OT TOUYKUIO
IIJIOCKOCTH, MEKTy CKPEIIMBAIOIIUMHUCS MTPSIMBIMU

Pemate 3a1aun Ha HaXOXKJEHUE T€OMETPHUUECKUX BEJIMUYUH 110 00pasLam
WM aJNrOpuTMaM, NPUMEHSS] W3BECTHBIE AHATUTHYECKHUE METOIbl IPHU
pELICHUU CTaHIApPTHBIX MATEMATUYECKUX 3a1ad Ha BBIYMCIICHUE YIIIOB
MEXY CKPEIIMBAIOIIMMHUCS MPSAMBIMU, MEXIY NPSIMOUA M IJIOCKOCTBIO,
MEXIY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpusma, mmMpamMuaa) ¢  OpUMEHeHueM  (GopMmyn,  BBIYUCISATH
COOTHOILEHUS MEX/y IUIOIMIAAIMHU TOBEPXHOCTEN, 00BEMaMH MOJOOHBIX
MHOT'OIPAaHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh M INIOCKOCTh CUMMETPUHU (PUTYPHI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATh HH(OpPMALHIO O




MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, IMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpuMeHsTH TeOMeTpUYEcKre (GaKThI sl PEIICHHs] CTEPEOMETPUUYECKIX

7.17 3aja4, MPEeIoJiaralolliuX HECKOJIbKO IIaroB PEIICHUS, €CJIU YCIOBHS
IPUMEHEHHS 33J]aHbl B IBHOH opme
718 [IpumeHsTh TpoCTeHlIne MNPOrpaMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOIUTH MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
KU3HH, PACIIO3HABATH POSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMmeHsTh TONydyeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh
peanbHBIE CHTyallMd W TPUMEHSTh HM3YYCHHBIC IMOHATUS B IpoIecce
MOKMCKA pEeIIeHUsT MaTeMaTH4ecKH C(HOPMYIUPOBAHHON MPOOIEMBI,
7.20 MOJICIIMPOBATh peallbHbIC CUTYalluu HA S3bIKE T€OMETPUH, HCCIIEJOBATh
MOCTPOCHHBIE MOJIETH C HCIOJIb30BAHUEM I'€OMETPUYECKHUX MOHATUH U
TeopeM, amrmapara aireOpbl, permaTh MPaKTHYECKUE 3a/1a4H, CBSI3aHHBIE C
HAXO0XJ/ICHUEM T€OMETPUYECKUX BETUUHH
11 KJIACC
Kon .
T T IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThI 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus
pe3yjabTara
6 I'eomerpus
OmnepupoBarh MOHATHAMU: HWIMHAPUIECKAs: TOBEPXHOCTh, 00pa3yromye
6.1 LWINHAPUYECKOM MOBEPXHOCTH, LMIMHIpP, KOHWYECKas IOBEPXHOCTH,
oOpa3ylomue KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHust (HUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH cIOCOOBI MOJTyYeHHUs TeJl BPALLleHUs
6.4 KnaccudumupoBats B3auMHOE pacmioiokeHHe Cephl U MIIOCKOCTH
OnepupoBaTh MOHATUAMHU: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTa CETMEHTA, IAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CJOsS, BBICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Boeruucnare 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH TEN BpaIICHUS,
' TeOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyI
OmnepupoBarh MOHATHSAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy H
6.7 OTIMCaHHBII OKOJIO cepsl, chepa, BNUCAHHAS B MHOTOIPAaHHHUK WU TEIO
BpaIIeHHS
6.8 BbIUMCIIATE  COOTHOIIGHUS MEXIy IUIOHIaJIMH MOBEPXHOCTEH U
00béMaMu MOJOOHBIX TEI
6.9 H3o§pa>1<an u3ydaemble (QUTYPBI OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
BbInmonHATE (BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX GUTYp: BHI CBEpXY, COOKY, CHHM3Yy; CTPOUTHb CEUEHMS TeJ
BpAaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TMPEOOPA3OBBIBATE WHGPOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpeICTaBICHHYIO Ha
yepTexKax U pUcyHKax
[TpumensaTh TeoMeTpuueckre (GaxKThl U PEIICHUS CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEANoJiaraloliiX HECKOJbKO IIIaroB pEeHIeHUs, €CIU YCIOBHS
IIPUMEHEHHS 33JJaHbl B IBHOH popme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

6.15

BBIMONMHATS JAEWCTBUS CIIOKCHHMST BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKEHHSI BEKTOpa Ha YHUCIIO, OOBSICHATh, KAKMMH CBOMCTBAMU OHHU
00J1a1a10T

[TprMeHSATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

6.16

OnepupoBarh MOHATHSAMM: JIE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MeXAy BEKTOpaMH, CKaJsIpHOE IPOU3BEACHUE  BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIAHAPHBIE BEKTOPbI

6.17

6.18

HaxomuTe cyMMy BEKTOpOB M IPOM3BEJIECHHE BEKTOpA HA YHUCIIO, YIOJ
MEX]Jy BEKTOpaMH, CKaJIIpHOE MIPOU3BEJCHHE, PAaCKIIaAbIBATh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3ajaBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPAUHAT

6.19

Pemwate nmpocredmme reoMeTpuUYeCcKHEe 3aJaud  Ha  IIPUMEHEHUE
BEKTOPHO-KOOPAMHATHOIO METOA

6.20

Pemrate 3aJa4u Ha JA0Ka3aTCIbCTBO MAaTEMAaTUYCCKUX OTHOIIICHUH W
HaXO0XKXACHHUC I'COMCTPUYCCKUX BCIUYUH I10 06pasuaM HJIN aJIrOpUTMam,
IIPHUMCHSAA HU3BCCTHBIC METO/bI npu pelICHUN CTaHOAapTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH mpocCTEHIIME NPOrPaAMMHBIE CpPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22

[IpuBOaUTE NpUMEPBl MAaTEMATHYECKUX 3AKOHOMEPHOCTEN B MPUPOAE U
JKU3HH, PACIIO3HABAThH IIPOSIBIICHUE 3A4KOHOB T'€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh 1OJNIy4EHHBIE 3HAHUA Ha IIPaKTUKE: aHAJIU3UpPOBATh
peanbHBIE CUTyallud M INPUMEHATb W3YyYEHHbIC IIOHATUSA B IIpoLEcce
MOMCKA pELIEeHUs MaTeMaTUyecKu C(HOpMYIHPOBAHHOW MpPOOIEeMBI,
MOZICJIMPOBATh PEAIbHBIE CUTYAallMd HA SA3BIKE T€OMETPHUU, UCCIENOBATh
IIOCTPOEHHBIE MOJIENN C UCIOJIB30BAHUEM I'€OMETPUUYECKHUX IOHATHA H
TEopeM, anmnapara aareopsl, pemaTbh IPaKTHYECKUe 3a]auH, CBSI3aHHBIE C
HAax0KJICHHEM I€OMETPUYECKUX BEJIMYNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

I'eomerpus

7.1

7.2

7.3

OcHoBHbIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00  akCMOMaTHMYECKOM  MOCTPOCHHM  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

B3anMmHOe  pacnonokeHue  INpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napaJulelIbHble W  CKpeluBaronuecs npsMbele. [lapamuienbHOCTE NOpAMBIX H
IUJIOCKOCTEM B NPOCTPAHCTBE: IApajlIebHBIE IPSMBIE B IIPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh MPSAMOM M IIJIOCKOCTH. YTJIBIC
COHAIPABJICHHBIMA  CTOPOHAaMH, YIroJll MEXAY IpPsIMbIMAU B IIPOCTPAHCTBE.
[TapaymienpHOCTD IUIOCKOCTEN: MapalIeNIbHBIE TUIOCKOCTH, CBOMCTBA NMapalJIENIbHbBIX
iockocteil. Ilpocreiime mpocTpaHCcTBEHHbIE (DUTYPHI Ha IUIOCKOCTH: TETPadJp,
KyO, mapajuiesenumes, HIOCTPOSHUE CeUeHHM

[leprieHAUKYIAPHOCTh NPSAMOM U IUIOCKOCTU: IIEPIECHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMbIE NTapaJUICIbHBIEC U NEPICHIUKYISIPHBIC K IUNIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOPEMA O NMPAMOU IEPIIEHAUKYIISIPHON
IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YTOJ MEXKAY MpPSAIMOM H INIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHWHBIA YroJl JBYrpaHHoOro yria. IlepneHgukymsap u
HAKJIOHHBIC: PAaCCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSSHUE OT MPSIMOM [0




7.4

IUIOCKOCTH, MPOEKIHs (GUTYypbl Ha TUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  MEpPIEeHIMKYJISIPHOCTH  JByX  Iulockoctedl. Teopema o  Tpéx
NEePIEHIUKYIIsIpax

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTIOI'DAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: Nn-yrosbHas
npu3Ma, TpaHU M OCHOBAHUS MPHU3MBI, MpsiMas U HAKJIOHHAs MPU3MBI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npsMOyrojbHbIN Napaieaenune
u ero coictBa. [lupamuna: N-yronpHas nUpaMuaa, TpaHd U OCHOBAaHUE MUPAMMUIBI,
OOKOBas M IMOJHAsl MOBEPXHOCTh NMUPAMHU[IbI, IPABUIIbHAS U yCeUEHHas MUpaMUAA.
OJeMEHTbl Mpu3Mbl U nOUpaMmuabl. [lpaBuUIbHBIE MHOTOIpDAHHMKHU: IIOHATHE
IPAaBWIBHOIO MHOIOTPaHHMKA, IPaBWJIbHAs IIpU3Ma W IpaBWIbHAsg MHpPaMHUAA,
IpaBWIbHAs TPEyrojibHas MUpaMuja U MPaBUIBHBIN TeTpasrap, kyO. [IpencraBienue
O IpaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, NOAEKa’p MU ukocadapyrue CeueHus
MPU3MbI U TUPAMUIbI

7.5

7.6

CumMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSMOM, INIOCKOCTH.
OJIEMEHTBl CUMMETPUM B MOHUPAMHAAX, HNapajUieienuneaax, MNpaBHUIbHBIX
MHOTOTPaHHUKAX

Brruncnenue 31€MEHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomane
OOKOBOM IOBEPXHOCTH M IIOJHOW TIOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAb
OCHOBaHUH, TeopeMa 0 OOKOBOM IMOBEPXHOCTH MPAMOI mpu3Msl. [1nomans 60KoBoM
IIOBEPXHOCTH H IIOBEPXHOCTH MPABWIBHOW IHpaMUIbl, TeOpemMa O IUIOLIAaH
yceuénHoit nupamuabl. [loastie 06 06bpéme. OOBEM MHUPaMUIBI, TPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMEHHUS MEXTY IUIOMIAIIMU TTIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COePKAHUSA
I'eomerpus

6.1

6.2

6.3

Hunuaapuyeckass MOBEPXHOCTh, OOpa3yoolline HUIUHAPUYECKONW IMOBEPXHOCTH,
OChb NMIUHApPUYECKOW TmoBepxHOCTU. [lummuHap: ocHoBaHust u  OOKOBas
MMOBEPXHOCTh, 00pa3yromias 1 OCh, TUIONaAh OOKOBOW U MOJTHOW MTOBEPXHOCTH
Konnueckass moBepXHOCTb, 0Opa3ylolMe KOHHYECKOH NOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepxHOcTH. KoHyc: ocHOBaHME U  BEpILUHA,
oOpa3yromias U 0Cb, MIOMAAb OOKOBOW M TMOJHOW MOBEPXHOCTH. Y CEUEHHBIH
KOHYC: 00pa3yroliye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: HeHTp, paguyc, AUAMETpP, IUIOMIAAL TOBEPXHOCTH CQEPEHI.
B3aumnoe pacnosnoxenue chepsl U MI0CKOCTH, KacaTenbHasl INIOCKOCTh K cdepe,
iomaab chepol

6.4
6.5

6.6

N300pakeHre Te BpallleHUs Ha TUIOCKOCTH. Pa3BépTka NuIMHApa U KOHyca
KomOuHauu Ten BpallleHUs U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIH
okoJto chepsl, chepa, BMcaHHAS B MHOTOTPAHHHK, FJIH TEJIO0 BPAIEHHUS

[Tonstne 06 06wéMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSMOYTOJBHOTO TapajuleNienuneaa u ciaenctBus u3 He€. OO0BEM IMIUHIpA,
KoHyca. O0BEM mapa u mionaas chepsl

6.7

[TomoOHbIe Tema B mpoctpaHcTBe. COOTHONICHHS MEXIY — IDIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN

6.8

Ceuenust nuiaMHApa (MapajjieIbHO U MEPHEeHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapayienbHOE OCHOBAHUIO U MPOXO/SILEE YEpPE3 BEPILINHY), CEUECHUS 11apa

6.9

BekTtop Ha miockocty ¥ B npocTpaHcTBe. CIOXKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPa Ha 4KCII0. Pa3ioxkenue BEKTOpa 10 TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno napamienenunena. Pemenwe 3amad, CBS3aHHBIX C




MIPUMEHEHUEM MPaBUJI JEHCTBUI C BEKTOpaMu

[IpsimoyronbHasi cucteMa KOOpIMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.

6.10 [Ipocreiimive 3amaum B KOOpAMHATaX. YTOJN MexAy Bekropamu. CkalsipHOE

IIPOU3BENICHUE BEKTOPOB. BhIUNCIICHNE YIIIOB MEXKIY MPSAMBIMHA U IJIOCKOCTSMHU.
KooparHaTHO-BEKTOPHBIM METOJ IIPU PELIEHUN F€OMETPUYECKHUX 3a1a4

ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Koa nposepsiemoro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
o0mero odpasoBanus

Brnanenue metogamu 1oKa3aTeNbCTB, AITOPUTMAMH PEILICHUs 3a7ady;
yMeHue (OpMYIHPOBATH M OMEPUPOBATH MOHATHUSIMH: ONpEACICHHE,
aKcuoma, Teopema, CJIEICTBUE, CBOICTBO, MPU3HAK, J0KA3aTEeIbCTBO,
paBHOCWIIbHBIE  (DOPMYITUPOBKH;  NPUMEHATH  WX;  yMEHHUE
dbopMynupoBatb 00paTHOE U MPOTHUBOIOJIOXKHOE YTBEPKACHUE,
NPUBOANUTH TPHUMEPHl W KOHTPIPHUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTH4eCKOn UHIYKIUU; MIPOBONTD JIOKa3aTeNbHbIE
pacCy)KIeHHs TIpH pelIeHWH 3a]ad, OLECHUBATh JIOTHYECKYIO
MPaBWIBHOCTh PACCYKIEHUH; yMEHHE ONEpPUpPOBATh MOHITHUIMHU:
MHOYECTBO, IOJMHOKECTBO, ONEPALMU HaJl MHOXXECTBAMH; yMEHUE
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Uisi OMHCAHUS
peabHBIX MPOIIECCOB H SIBICHUI M NIPU PEIICHUH 337124, B TOM YHUCIIE
U3 Jpyrux y4yeOHBIX MpPEAMETOB; YMEHHE ONEepPUpPOBATH MOHATHIMM:
rpad, cBsa3HBIA Tpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE
3ajjaBaTb W ONMCHIBaTh  rpadbl  pa3IMYHBIMH  CIIOCOOAMU;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH 3a1a4

YMeHue ornepupoBaTh NOHATUAMU: HaTypajbHOE YHUCIIO, 1IEJI0€ YHUCIIO,
CTETIeHb C MEJBIM II0Ka3aTesieM, KOPEHb HaTypajJbHOW CTEIeHH,
CTETEeHb C PallMOHAIbHBIM IOKa3aTeleM, CTENEeHb C JIEHCTBUTENbHBIM
mokaszarejieM, JiorapumM Yuciia, CHHYC, KOCHHYC W TaHIEHC
IPOU3BOJILHOIO YHCJIa, OCTATOK 10 MOYINIO, paliOHAJbHOE YHCIIO,
UppallMOHAIbHOE  YHUCII0, MHOXECTBA  HATypalbHBIX,  IEIBIX,
pallMOHANIBbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
MPU3HAKH JETMMOCTH, HANMEHBIITNI OOIINI JeJUTENh U HaUMEHBIIIee
o011ee KpaTtHoe, anropuT™M EBKina mpu peneHnu 3ajay; 3HaKOMCTBO
C pPa3NIUYHBIMH TIO3MIMOHHBIMH CHCTEMAaMH CYHCICHHS, yMEHHE
BBINOJIHATH BBIYMCICHUE 3HAYSHUH U IPpeoOpa30BaHus BBIPAKEHUH €O
CTETMeHSIMH u  JorapupmMamu, npeoOpa3oBaHus JpOOHO-
pallMOHANIBHBIX  BBIPAXXEHUH; YMEHHE OINEepUpOBATH IMOHATHUSAMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHIECKast IPOTPECCHsl, TEOMETPHUIECKas
nporpeccusi, 6eCKOHEYHO yOBIBaIOIasi FeOMETpUUECcKasi MPOrPecCHs;
YMEHHUE 3a/1aBaTh IOCIEAOBATEIFHOCTH, B TOM YHCJIE C ITOMOIIBIO
pPEeKyppeHTHbIX  (OpMyJd; YMEHHE ONEpUpOBaTh  IMOHITUSAMHU:
KOMIIIEKCHOE YHCIIO, COMPSHKEHHBIE KOMIUIEKCHBIC YHCIa, MOAYIb H
apryMeHT KOMIUIEKCHOTO YKCia, OopMa 3aUCH KOMIUICKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpHUECKass W anredpamdeckas); yMETh
NPOU3BOIUTH apU(PMETHUECKHUE ACHCTBUS C KOMIUIEKCHBIMH YHCIIAMH;
OPUBOJIUTH  MPUMEPHI  HCIIOJIB30BAHUS ~ KOMIUIEKCHBIX  YHCEIL
ONEpUPOBATh MOHATHSAMM: MaTpuua 2x2 u 3Xx3, omnpenenuTenb




MaTpHUIIbl, FEOMETPUUECKHUI CMBICIT ONPEACTUTENS

YMeHue onepupoBaTh MOHATUSMU: PAllMOHANIbHBIEC, HPPALMOHAIIBHBIE,
MOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YpaBHEHHsS W HEPAaBEHCTBA, HX CHCTEMBI,
YMEHUE ONEPUPOBATH MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHH U
HEPaBEHCTB, PABHOCHJIBHOCTh YpPAaBHEHHI, HEPABEHCTB U CHUCTEM;
YMEHHE pelllaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO
Pa3IMYHBIX TPUEMOB; PEIlIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; NMPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
peIlIeHrsT MaTeMaTUYeCKUX 3a/a4d W 3aJa4 W3 Pa3jIMdHbIX 00JacTei
HAyKH U peasibHOM KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUUS, YETHOCTH (YHKIIWH,
HEPUOJIMYHOCTb (DYHKIIMU, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh
GyHKIMM, DBKCTpeMyM (YHKIMHM, HauOoJbpllee W HauMEHbIlIee
3Ha4YeHUs (QYHKIUM Ha MPOMEXKYTKE, HelpepbiBHAsS (DyHKIUS,
acHUMIITOTHI Tpaduka (YHKIWU, TepBas M BTOpas IMPOU3BOJHAS
GyHKLIMH, TeOMETpUYECKU U (U3NYECKUH CMBICT HPOU3BOIHOM,
nepBooOpa3Hasi, OINpEeACIEHHBIA HWHTErpall; yMEHHUE HaXOJUTh
acUMITOThI rpaduka (QyHKIMHM;, YMEHHE BBIUUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEEHUS, YACTHOTO ¥ KOMIIO3ULIMK (DYHKIUHN, HAXOAUTh
ypaBHEHHME KacaTeldbHON K rpaduky (QyHKLIHMH; YMEHHME HaXOIUTh
NPOU3BOJHBIC OJJEMEHTApHBIX (YHKIMHA; YMEHHE HCIIOJIb30BaTh
IPOU3BOJIHYIO JUIsl UCCIIEIOBAaHUS (PYHKIMI, HAXOAUTh HauOOJIbIINE U
HauMEHbIINE 3HaueHus1 QYHKIUN; CTPOUThH I'padUKH MHOTOUYJIEHOB C
MCIIOJIb30BAaHUEM ammapara MaTeMaTHYECKOrO aHaliu3a; IPUMEHATH
IPOM3BOJHYIO  JUISl  HAXOXKICHWS  HAWJy4IIero pelieHus B
INPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX H
bu3MYecKUX 3a/avax; HaxXOJWTh IUIOMAAN U OO0BEMBI (GuUTyp C
IIOMOUIbI0 HHTErpana; MPUBOAUTH IPUMEPBl MaTeMaTHYECKOIO
MOJIETTMPOBAHUS C TOMOIIBI0 U (HepeHIIMATIBHBIX YPaBHEHHM
YMeHue onepupoBaTh MNOHATHAMM: Tpapuk (QyHKIMH, OOpaTHas
GyHKIMSA, KOMIO3UIMS QYHKIUN, TUHEHHAs QYyHKIUS, KBaJApaTHUHas
¢byHKuus,  pauuoHanbHas — (QYHKIMs,  CTeNeHHas  (QyHKIMA,
TPUTOHOMETpHUUEcKue (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUUECKHE
¢byHKLIMU, TMOKa3aTelnbHass W Jorapudmuyeckas (yHKLIUU; YMEHHE
CTpOUTH IpadUKH U3y4eHHBIX (DYHKIUH, BBITOIHIATH IPEOOpa30OBaHUS
rpa¢pukoB  (QYHKIMHA, HCHOIB30BaTh TpauKH A  HU3YYEHUS
MIPOLIECCOB M 3aBUCUMOCTEMN, IPU PEIICHUH 3a]1a4 U3 APYTUX Y4eOHBIX
OpeIMETOB M 33/7a4 U3 PEaNbHOM KHU3HM; BBIpakaTh (hopMynamu
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MHCIIONb30BaTh CBOMCTBA U
rpadukn QyHKIMHA JUIs pelieHus] ypaBHEHUH, HEPAaBEHCTB M 3a/1ad C
napaMmeTpamu; n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA
pelIeHUl ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 337aud Pa3HbIX THUIIOB (B TOM YHUCIIE HA
HPOLEHTHI, TOJU U YacTH, Ha JBI)KEHHUE, paboTy, CTOMMOCTh TOBapOB
U YCIYr, HaJOTrHW, 3aJaud W3 OOJacTH yNpaBiICHUS JTUYHBIMH H
CeMEWHBIMU (PMHAHCAMM); COCTABJIATH BBIPAKCHHS, YpaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJa4H, MCCIEA0BATh
MOJyYEHHOE PEIIeHUE U OLIEHUBATh MPaBIAONOJ00HOCTh PE3YIIbTATOB;
yMEHUE MOJECIIMPOBATh PEAIbHBIE CUTyallud Ha SA3BbIKEC MATEMaTHKH,
COCTABJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI I10




YCIOBUIO  3a/layd, MCCIENOBAaTh  IOCTPOCHHBIE  MOJEIH  C
MCII0JIb30BaHNEM anmapara anreOpsl, MHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3ysbTaT

YMeHue onepupoBaTh IOHATHAMM: CpefHee apupMETHUYECKOe,
MenraHa, HauOoJblllee U HaUMEHbIIIee 3HAUYCHHsI, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJOHEHHE 4YMCIOBOrO HAOOpa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBATh MH(POPMAINIO, MPEICTABICHHYIO B Ta0nMuax, Ha
auarpamMmax, rpagukax, OTPaXKaloL[yl0 CBOMCTBA  peallbHbIX
NPOIECCOB M SABJICHMIA; MPEACTABIATh HMH(DOPMAIMIO C IMOMOIIBIO
TaOJIUI U JUarpaMM; MCClel0BaTh CTaTUCTUYECKHE NaHHbBIE, B TOM
Yuciae C NPUMEHEHHEM TIpaduyecKuX METOJOB M AIIEKTPOHHBIX
CpeACTB; TIpaUuecKu MCCIeI0BaTh COBMECTHbIE HAOIIOACHUSA C
IIOMOILBIO AarpaMM PacCEUBaHUs U JIMHEWHON perpeccuu

YMeHue onepupoBarh NOHATHAMM: CIYYalHBIA ONBIT M CIy4yailHOE
COOBITHE, BEPOSTHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSITHOCTb C MCIOJIb30BAaHUEM I'papUUECKUX METOJOB; MPUMEHSAThH
(bOpMYIBI CIOXKEHUS U YMHOXECHHS BEPOSTHOCTEH, POPMYITy MOTHOU
BEPOSATHOCTH, (opMmyny bepHyman, koMOMHaTOpHBIE (AKTBI U
(GopMyIBI; OIICHWBATH BEPOSTHOCTH PEATbHBIX COOBITHH; YMEHHE
OIEpUPOBATh IOHATHAMM: ClydaiiHas BEJIMYMHA, PaCIpPEICIICHUE
BEPOSITHOCTEM,  MaTeMaTU4YeCKoe  OXHUAAHUE,  JUCHEpPCUs U
CTaHJApTHOE  OTKJIOHEHHE  CIy4ailHOW  BEIMYUHBI, (QYHKIUHU
pacnpeneneHuss M IUIOTHOCTH DPABHOMEPHOIO, ITOKA3aTElIbHOIO H
HOPMAJIbHOI'O pacHpeleNIeHni; YMEHHME MHCIIONIb30BaTb CBOWMCTBA
WU3Y4YEHHBIX paCHpeiesIeHU Il peleHus 3a4ad; 3HAaKOMCTBO C
HNOHATUSMM: 3aKOH  OOJBIIMX  YHCEN, METOAbl BBIOOPOUYHBIX
WCCJIE0OBAHUM; yYMEHHME IPUBOJIUTH IPUMEPBI IPOSBICHUS 3aKOHA
OOJIBLIMX YKCEN B NMPUPOJIHBIX U OOLIECTBEHHBIX SBICHUSX; YMEHHE
ONEpPUPOBAaTh  NOHATHUSAMHU: COUYETAHHWE, IEPECTAaHOBKA, YHUCIO
COYeTaHUll, YHUCIO TepecTaHOBOK; OumHOM HbloToHa; ymeHue
IPUMEHSITh KOMOMHATOpHBbIE (AKThl M PACCYXKACHUS JUIsl pEelICHUS
3ajjay; OLEHUBATh BEPOSTHOCTH peaJbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJIEJIb W MHTEPHPETUPOBATH  IOJYYCHHBIN
pe3ynbTaT

YMeHune omnepupoBarh IOHATHAMH: TOYKa, MpsMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA Yyria, IUIOCKUH Yroll,
JBYTPaHHBI YroJl, TPEXTPAHHBIM yroJl, CKPEHIMBAIOIIMECS IPSMBIE,
MapaJUIEJIbHOCTh U NEPHEHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YIOJd MEXAY NPSAMBIMH, YTOJd MEXKIY NPSIMOM M IUIOCKOCTBIO, YTroOJl
MEXIY IUIOCKOCTAMM, PACCTOSHME OT TOYKM JO IUIOCKOCTH,
pPacCTOSIHUE MEXKIY MPSAMBIMH, PACCTOSHUE MEXIY IIOCKOCTSIMU;
YMEHHUE HCIOJb30BaTh NPHU PELICHUH 3334 U3y4eHHbIE (aKThl U
TEOpEMbl ITUIAHMUMETPHH; YMEHHE OIIEHMBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUPA; CTPOUTH MAaTEMAaTUYECKUE MOJEIH C ITOMOIIBIO
T€OMETPUYECKUX IOHATUM W BEJIWYMH, PEIIAaTh CBA3AaHHBIE C HHUMH
[IPaKTUYECKUE 3a0a4U
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YMeHne onepupoBaTh TOHATHAMH: IUIOMIAAs (QUTYpBI, 00BEM
(Gurypel, MHOTOTpaHHHUK, TNPABWJIbHBI MHOTOTPAaHHHUK, CEUYCHHE
MHOTOTpaHHHKa, KyO, Mmapajulieenune], npu3mMa, nupamuaa, Gurypa
U TOBEPXHOCTh BpallleHHs, WINHAP, KOHYC, map, chepa, miomanb
chepsl, IUIOMANb TOBEPXHOCTH NHPAMUABI, NPU3MBI, KOHYCa,
mIMHApa, 00BEM  Ky0a, TNPSMOYTOJIBHOTO Mapajuiesenunena,




NUpaMubl, MPU3MBI, LWIMHApPA, KOHyca, Iapa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHUSI KOHYCa U UWIMHAPA, NapajuieIbHbIE OCH WU
OCHOBAHMIO, CEUEHHE I[Iapa, IUIOCKOCTh, Kacaromascs cepsl,
LWJIUHAPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE MHOIOTPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYpPBI M TOBEPXHOCTH BpAIICHUS, UX
CEYEeHMs, B TOM YHCIE C MOMOILIBIO JIEKTPOHHBIX CPEICTB; YMEHUE
OPUMEHSTh CBOMCTBA TE€OMETPHUYECKUX (UTYp, CAMOCTOSATEILHO
dbopMynupoBaTh OMpelneieHus HU3ydyaeMblX (Uryp, BbIIBHIaTh
TUIOTE3bl O CBOWCTBAX M MpPH3HAKaX TEOMETPUYECKUX GUryp,
000OCHOBBIBaTh ~ WJIM  ONpPOBEpPrarb WX; yMEHHE MPOBOAUTH
Kkinaccuukanuio (GuUryp mo pasIMYHBIM TPU3HAKaM, BBITOJIHSTH
HE0OXO0IUMBIE JOTIOJHUTEIbHBIE TOCTPOCHUS

11
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YMeHue omnepupoBaTh IOHATUAMHU: JBIJKEHHE B IPOCTPAHCTBE,
napajjieNibHbl  IepeHoC, CHUMMETpUSl Ha IUIOCKOCTH M B
IIPOCTPAHCTBE, IIOBOPOT, IIpeoOpazoBaHue MOA00Us, MOJO00HBIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE U NOJOOHBIE (PUTYPHI, B TOM
qyucie B IPUPOJIE, HCKYCCTBE, AapXUTEKType; HCII0JIb30BATh
reOMETPUUYECKUE OTHOIICHUS NpU pPEUIeHHH 3aj7ady; HaXxoJIuTh
reOMEeTpPUYECKUE BEJIWYUHBI (AJIMHA, YroJ, IUIOMaab, 00bEM) mpu
pelIeHUH 3a7ad M3 JPYyruxX Yy4eOHBIX IMPEeIMETOB M U3 pPealbHOM
KU3HHU; YMECHHE BBIYUCISTH T€OMETPUIECKHIE BETMYMHBI (UIMHA, YTOI,
wIomaab, 00bEM, IUIOIAAb IOBEPXHOCTH), MCHOJb3Ys H3yYCHHbIE
(GbopMyITBI U METO/IBI, B TOM YHKCIIE: TUIOIIA/ (b IOBEPXHOCTH THPAMU/IBI,
Opu3MBbl, KOHyca, IWIMHIpaA, IUomags cdepsl; 00bEM  Kyoa,
IPSIMOYTOJIFHOTO TapaIeienunesia, TUPAMHIBI, TIPU3MBI, TWINHIPA,
KOHycCa, IIapa; yMEHHME HaXOAWUTh OTHOILIEHHE OO0BEMOB MOAOOHBIX
uryp

YMeHue onepupoBaTb MOHATUSMHM: HPSAMOYTOJIbHas  CHUCTEMa
KOOpJIWHAT, BEKTOp, KOOPJAMHATHI TOYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, MNPOM3BEIEHUE BEKTOpPAa Ha YHUCIO, DPA3JIOKEHHE
BEKTOpa IO 0a3ucy, CKalIpHOE IPOU3BEJCHHE, BEKTOPHOE
NPOM3BEACHUE, Yroll MEXIYy BEKTOpaMM; YMEHHE UCIOJIb30BaTh
BEKTOPHBI M KOOPAWHATHBIA METOJ ISl PEIICHHS] T€OMETPHUECKUX
3ajJia4 ¥ 3a]1a4 APYrux y4yeOHbIX NPEAMETOB
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YMeHue BbIOMpaTh MNOAXOASIIMN METOJ MJis pElIeHUs 3aJauH;
[IOHUMAaHUE 3HAYUMOCTH MaTEMaTUKU B M3YYCHHM IPUPOAHBIX U
OOLIECTBEHHBIX MPOLECCOB U SBJIEHUN; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B MCKYCCTBE, YMEHHE IPUBOJIUTH
IIPUMEPBl MAaT€MAaTHYECKUX OTKPBITHM POCCUHCKOM W MHUPOBOU
MaTeMaTU4YeCKOU HayKu

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
1 Uucna v BEIYHUCIICHUS

11 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LENbIX YUCEN

19 Panmonansubie uyncia. OOBIKHOBEHHBIE M JIECATHYHBIE JPOOH, TPOIICHTHI,
OCCKOHEUYHBIC TIEPHOINIECKHE JPOOH

13 Apudmernaeckuit KOpeHE HaTypaJbHOU cTeneHu. JercTBrs ¢ apuhMeTUIECKIMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenenp ¢ nenbiM mnokazareneM. CTeNeHb € pPALMOHAIBHBIM I1OKAa3aTENIeM.

CBoiicTBa cTeneHu




CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

15 ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIC U HATYpAIbHBIC JOTapU(pMBbI
JetictButenbHble 4uciaa. ApuUdMETHYECKHE ONEpalMu C JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkEéHHBIE BBIYMCICHUSA, NPAaBWIA OKPYIJICHUS, NPUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIUMCIEHUI
1.8 [IpeoOpazoBanme BEIpAKEHUN
1.9 KommiekcHbie uncna
2 YpaBHEHMS U HEpaBEHCTBA
2.1 Llenbie 1 pOOHO-palMOHATIBLHBIC YPAaBHEHUS
2.2 WppannonaibHble ypaBHEHHUS
2.3 TpuronomeTpudeckue ypaBHEHH
2.4 [Toxa3zaTenbHbIE U JOTaApUPMUUECKUE YPABHEHHS
2.5 L{enbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TApaMeTPaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHeHUH. OnpeaenuTenb MaTpPULbI
3 @yHKIMH U TpaduKu
31 Oyuknus, cnocoObl 3aganus ¢ynkuuu. ['padux dynknuu. BzanmHo oOparHbie
' ¢ynkuuu. YétHpie 1 HeuéTHBIe PyHKIMU. [lepuoanyeckune GyHKINN
OOGnacTp ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu dyHxoum.
39 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MaxkcumyMbl 1 MUHMMYMbl GyHKuud. HanGosbliee M HauMeHblee 3HAYCHHE
(GYHKIIMM Ha IPOMEKYTKE
33 CrenenHass (QyHKUIMS C HaTypaJbHBIM M LEJbIM TMoKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GpyHKINUH, UX CBOICTBA U rpadUKu
36 Touku paspsiBa. AcuMmMnToThl rpadukoB QyHkiuil. CpoiicTBa (QyHKIMIHA,
HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS TOCIIE0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKkas mporpeccur. @opMmyIna CII0KHBIX TPOLIEHTOB
4 Hauana maremMaTHueCKOro aHajn3a
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€eMEHTAPHBIX (PYHKINN
[IpumeHeHne MpPOM3BOAHOM K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxoxxieHue HauboIbIIero 1 HauMeHbIIEro 3HauYeHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHoXecTBa U JIOTHKA
5.1 MHo03kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 ['eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH




7.4

Tena u NOBEpXHOCTH BPALICHHS

7.5

KoopauHatsl 1 BEKTOPHI
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