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HHOACHUTEJBbHAA 3AIINCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaIIPaBJICHHOCTU W IPEAMETOB T'YMaHHMTAPHOIO LMKIA. [IOCKOJIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JIOKa3aTeNIbCTBE TEOPEM M IIOCTPOCHMM LENOYKH JIOTMYECKHUX YTBEP)KIACHUH IIPU PELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 e€CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUYECKUX
3a1ad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriryOJI€HHOM ypOBHE —
pa3BUTHE HMHIVUBUAYAJIbHBIX CIIOCOOHOCTEH OOy4YaroOmMXCsl TpPU HW3YYEHHUH TEOMETPUH, Kak
COCTaBIISIIONICH MpeaMeTHOH obnactn «Marematnka W WHGPOpPMATHKa» dYepe3 obecredeHne
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
JecTBUH, crieln(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX [UI YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMH 3aJJadyaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacllUpeHHe MpEeACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHWE TPEICTABICHUS O INPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHMHOTO ammapara 1o paszaeny «CrepeomeTpus» yueOHOro
Kypca reOMeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSTUSIMU O TPOCTPAHCTBEHHBIX (UTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkaxX, MOJAENAX M B PEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJEIH;

dbopmupoBaHue IOHUMAaHUS BO3MOXXHOCTH aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (opMUpOBaHHE MOHMMAHHs POJM AKCHMOMATHUKHU IPHU IPOBEICHUU
pacCyXIEHUI;

dbopMupOBaHHE yMEHHMs BIAJETh METOAAMM JIOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 337a4 M 3aJad C [PaKTUYECKUM CoJepKaHueM, (OpPMHpPOBAHUE
NpEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB MpPU OOOCHOBAaHUM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MIPOBEICHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0y4aroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpeca K U3YYeHHIO T€OMETPHUH;

(dopmupoBaHne (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI€OMETPUHM: YMEHHS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSIX U MPU U3YYEHHUH JIPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUd, MCCIECNOBaHUS
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALMH ITOJIyYCHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
kiaccax sBisitoTcs: «lIpsiMble W MIIOCKOCTH B MpOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBHKEHHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
peJIeBaHTHBIMHU T'€OMETPUH Ha yriy0néHHOM ypoBHe 00yueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacrpezieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M IO ToAaM OOyuYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
®enepasibHO padoueil MporpaMMebl, pacrpeaeaEéHHbIM M0 TofaM o0yueHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU TIOCJEIOBATEIbHO M IOCTYIMATENbHO, C COONIOJIGHHEM MpPUHLHUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCs, pacliupssi U yriyosssi e€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00ydeHUs, MOCTPOSHUS HWHAWBHUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneduTbh yriayOnéHHOe U3yYyeHUE TEOMETPUM  Kak
cocTaBJsitolIell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 gaca B Hezemio).

COJEPKAHUE OBYYEHUA
10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3aumHOe pacnosnokeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAOLIUECS, TTapalIeIbHbIe U
CKpeluBaromuecs npsmele. [Ipu3Haku cKpemuBaomuxcs TpsaMbIX. [lapanaenbHOCTh TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IMApPAJUIEIbHBIE NMPSIMbIE B IPOCTPAHCTBE, MAapPaJUIEIBHOCTh TPEX
OpsSIMBIX, MApaUIEIBHOCTh NOPSIMOM M IUIOCKOCTH. IlapamnenbHoe M IEHTpanbHOE
NpOEeKTHpOBaHuE, n3odpakenue ¢puryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO MTPOEKTUPOBAHMUSL.
N3ob6paxenue ¢Guryp B napajuieabHON MPOEKIUU. YTIIBI C COHANIPABIEHHBIMH CTOPOHAMM, YTOJ
MEXAy NPSAMBIMH B NPOCTPaHCTBE. llapanenbHOCTh INIOCKOCTEN: MapajljiesbHbIE IIIOCKOCTH,
CBOMCTBA MapayyieNbHbIX TIockocTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUTYPHI Ha TIOCKOCTH:
TETpadp, NapajuIeIeNuIe ], IOCTPOEHUE CEUEHUI.

[lepieHAUKYNIAPHOCTh TOPSIMOM M TUIOCKOCTU: TEpPHIEHIUKYISpHbIE TMpsSMble B
IIPOCTPAHCTBE, MPSAMBIE NApAUICIbHBIE M MNEPHEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalIbHOE MPOEKTUpOBaHUE. [lepneHauKyIsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKHU JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 INIOCKOCTH, MPOEKIMs (PUTYphbl HA MIOCKOCTb.
[TeprieHANKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOCTe. Teopema
0 TPEX NEPIECHAUKYIIApax.



VYIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IMHEUHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBONCTBAa IUIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

MHororpaHHuKu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: nN-yronbHas npusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIM Napajulelenunes] M ero cpoicTBa. Kparuaiimme moyTM Ha IOBEPXHOCTH
MHOTOorpaHHuKa. Teopema Oinepa. [IpocrtpanctBeHHas teopema I[ludaropa. IMupammma: n-
yroipHasi NUpaMuia, IpaBUibHAs U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
IIPaBWIBHOM nupaMusl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs NPU3Ma WU INpPaBUIIbHAs
nupamu/a, MpaBuiIbHas TpPEyrojbHas MUpaMHIa U IPaBUIIbHBINA TeTpasap, KyO. IlpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTA3Ip, TOACKAdAP U UKOCADIP.

Brrunciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaronanu, yribl. [lnomans 60KoBoi
IIOBEPXHOCTU M TIOJHOM IIOBEPXHOCTH MNPSMOM INpPHU3MBI, IIOLAAb OCHOBAHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH U IOBEPXHOCTH
IIPaBUJIbHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW MUPAMUIBI.

CumMerpuss B IPOCTPAHCTBE. DJEMEHTbl CUMMETPUM IPABUIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIDAHHUKE: CHMMETPHUS HapajuleJeNUIENa, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IIPABUIIbHON MTUPAMHUIBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE M IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKECHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa cnoxkeHus BeKTopoB. CBolicTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHAaTHe komIuiaHapHble BEKTOpHI. [Ipu3Hak KoMIIaHapHOCTH
Tpéx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pasloKEHUU BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsMoyrosmpHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpa W KOOpJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CkalasipHOE MPOU3BEICHIE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHATHS: UWIMHApPUYECKAs TIMOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K
chepe. M300pakeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BEépTka mumuHapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6béMm. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPHU3MBI, IUIUHIpPA,
nupamMubl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMEHTA.

KomOuHnanmu Tten BpalleHWss U MHOrorpaHHUKoB. llpu3Ma, BIucCaHHas B LWJIMHAD,
onucaHHas okojo mwinHApa. [lepeceyenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OIIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOT'OI'PaHHMK MJIM TEJIO BPAILEHHS.



[Tnomanpr MOBEPXHOCTH LMJIMHApPA, KOHYcCa, IUIomans cepsl u e yvacteir. [lomoOue B
npoctpancTtBe. OTHomieHWe OO0BEMOB, IUIOMIAZEH TOBEPXHOCTEH TOMOOHBIX  uryp.
[IpeoOpazoBanue mnonobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUYECKIX METOJIOB.

[TocTtpoeHne ceueHUMl MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEYEHUs LWIMHApA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajiyiesibHble OCHOBAHUIO M
MPOXOJSIINE Yepe3 BEpIIMHY), CEYSHMs 1Iapa, METOJbl MOCTPOCHUS CEYEHHI: METOJ CJEJOB,
METO]I BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsr B mpoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE YMHOXKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHs. lIpsMoyrosibHas cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Pa3znokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOJ MpH
pEIICHUN TCOMETPUUYECKUX 3a/1a4.

JIBU:KEeHHS B TPOCTPAHCTBE

JBuxenust npocTpanctBa. OtoOpaxkenus. JIBuwkeHuss M paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBIKEHHA. BHIbBI MBWKCHUI: NapaielbHBIA MEPEHOC, LEHTPAIbHAS CUMMETPHS,
3epKalibHAsi CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus moxoous. [Ipsimast u chepa
Ditnepa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHbB) HA YPOBHE CPEJTHET'O
OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOrO OOIIEeCTBa, MPEACTAaBICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHM, MPOIENyp Tpa’kJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAUYCHUEM,;

2) naTpuoTHYECKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUNMCKON TPaKIAHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKONW MAaTeMaTHKH, IIEHHOCTHOE OTHOIIEHWE K JTIOCTUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, MCMOJBb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax IKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, cHopMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH W JCSATENHHOCTHIO YUEHOTO, OCO3HAHWE JMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYeCKOE BOCIMTAHUE:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIIOYasg  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIICHHH, pPacCYyXICHHH, BOCIPUUMYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;



5) puznueckoe BocnuTanue:

C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATH MATCMAaTUUCCKUEC 3HAHUA B UHTCPCCAX 310POBOI0
u Oe3omacHOro o0Opas3a XHM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE
nuTaHue, COATAHCHPOBAHHBINA PEXKHUM 3aHATHUH M OTIBIXA, PEryJsipHas GU3HUecKas akKTHBHOCTB),
(1)I/I3I/I‘-I€CKOC COBCPHICHCTBOBAHUC ITPH 3aHATHUAX CHOpTI/IBHO'O3I[OPOBHT€JIBHOI>1 ACATCIBbHOCTBIO,

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYIy, OCO3HaHHE LIEHHOCTH TPYIOJIOOUs, HHTEPEC K Pa3IMYHBIM chepam
npo(ecCHOHAIBHON NESATENbHOCTH, CBI3aHHBIM C MaTeMaTUKOW M €€ NMPHIOKECHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiei mnpodeccun M peasu30BHIBATE COOCTBEHHBIC
KU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUHU
NPaKTHYECKHX 33]a4 MaTeMaTHYECKOM HAIPaBJICHHOCTH;

7) 3K0/10THYECKOe BOCTIUTAHUE:

Cq)OpMHPOBaHHOCTB KOJIOTUUECKOM KYJIbTYpPbI, INOHUMAHUC BJIHAHUA COLHAJIBHO-
IKOHOMHYECKUX IIPOIECCOB HA COCTOSHHE MNPHPOAHOM M COLMAIBHONW Cpelbl, OCO3HAHHUE
rI00aTbHOTO — XapakTepa  OKOJOTMYECKMX  MpoOjeM, OpueHTanus Ha  [PUMEHECHHUE
MaTEeMaTUYeCKUX 3HAHUU IJIS peIleHHs 3aJad B OOJIACTH OKpYXKAIOLIeH Cpeibl, MIIaHUPOBAHUE
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH M OOILECTBEHHOH MPaKTHKH, MOHUMAaHUE MAaTeMaTU4eCKOW HayKu Kak cdepbl
YeJI0BEUECKOMN JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHUA LMUBHUIIN3allWH,
OBJIaJICHUC A3BIKOM MAaTEMATUKU U MaTeMaTHIeCKOHN KYJ'[BTypOI\/’I KakK Cp€aACTBOM IMO3HAHUA MHpPA,
TOTOBHOCTb OCYIIECTBIISATh MIPOSKTHYIO U MCCIE0BATENbCKYIO IE€ATEIbHOCTh MHUBHIYaIbHO U
B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne 1eMCTBUS:

BBISABJIIAATE U xapaKTepmoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATUYCCKUX O6’I)GKTOB,
MOHATUM, OTHOIIEHUH MEXIy TMOHATHUSAMHU, (OPMYIUPOBATH OMNPEICNICHUs IOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpHU3HAK KIacCU(PUKALMU, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEoOPa30BBIBATh CYXKJEHUS: YTBEpAUTEIbHBIE U
OTpI/IHaTeJ'H)HI)Ie, C€AUHHUYHBIC, YaCTHBIC U 06]111/16, yCJ'IOBHI)Ie;

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (pakTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUH I BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

J€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IC,HYKTI/IBHI)IX N HMHAYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

HpOBOI[I/ITI: CaMOCTOJATCIIBHO OJ0Ka3aTcJIbCTBA MAaTCMATHUYCCKUX yTBCp)K,Z[eHI/Iﬁ (HpHMLIe )41
OT TPOTHUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, MTPHUBOJUTH IMPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BBIBOJIBI;



BBIOMpATh CMOCO0 pemieHus y4deOHOW 3amaun  (CpaBHHMBATh HECKOJIbKO BapHAHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOMAIIMN € YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKHI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHIO, MHCHHE;

NPOBOJUTh  CAMOCTOSITENIbHO — CIUTAHUPOBAHHBIA  DKCIEPUMEHT, HCCIEJIOBAHHE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJICHHUS, IPOIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSTENILHO (HOPMYITUPOBATH 000OIICHNS U BBIBOJBI IO PE3yabTaTaM MPOBEIEHHOTO
HaOJIFOICHUSI, UCCIICIOBAHMSI, OLEHUBATD JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH HPEATIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ undopmanmeii:

BBIABJIATH [le(l)I/IHI/ITI)I PIH(bOpMaIII/II/I, JaHHBIX, H€O6XOI[I/IMI)IX IJI1 OTBETA HA BOIIPOC U JJIA
pelienus 3anayu,

BbIOUpaTh WHGOPMALMI0O M3 HMCTOYHHUKOB  Pa3lMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBAaTh W HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HHGOpMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAAE&KHOCTh HWHGOPMALMM MO  CaMOCTOSATENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUIM.

KoMMyHuKaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb H q)OpMy.]'H/IpOBaTB CY>KACHUA B COOTBECTCTBUU C YCIOBUAMH U LEIAMU
061H€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOIO TOUYKY 3pPCHUA B YCTHBIX W IMMCBbMCHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJAy pEUIeHUs 33Jayd, KOMMEHTHPOBATh IOJTY4YE€HHBIN
pe3ysbTar;

B X0ze OOCYXJIEHHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAeMOH TEMBI, IPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb WACH, HAICJICHHBIC Ha IMOUCK PEIICHHUA, COIIOCTABJISATH CBOU
CYXKACHUA C CYXICHUAMH APYIrUuX YJYaCTHUKOB AHAJIOora, O6Hap}I)KHBaTI) pasinuue U CXO0ACTBO
MO3HLIKH, B KOPPEKTHOU opme (HopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

NpPECTaBIATh PE3yJIbTaThl PEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIEeIOBaHMs, NPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUIEHUS C Yy4Y€TOM 3a/Jad Tpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS

Camoopranuzanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThb M KOPPEKTUPOBATH
BapUaHTHI peICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PEIICHUH 3a/1a4¥, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJlbTaTa LEIH M YCIOBHSIM, OOBICHATH NPUYUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHOU pabOThI Ipu
pelieHnd y4dyeOHBIX 3aJay, MPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcsisiTh BUIBI pabOT, TOrOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000I1IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNMNOBBIX (opMax paboThl (00CyXkaeHUsS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBD» W WHBIC), BBITIONHATH CBOKO YacTh PabOTHl U KOOPIAWHHPOBATH CBOU JCHCTBHUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIBTATHBI

K xoniry 10 kiaacca o0ydarmuiicss HAyYUTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPHH NPU pEIICHUH 3a7ad U
IPOBE/IEHUN MaTEMAaTUYECKUX PACCYKICHU;

® TMPUMEHATH AKCHOMBI CTEPEOMETPHH U CIEJCTBHS U3 HUX MPH PEIICHHH T€OMETPUICCKUAX
3a/ay;

® KJIACCH(HUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATh MOHSATHSIMH, CBSI3aHHBIMH C YTJaMH B TIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEX1Y NMPSIMOH U MJIOCKOCTHIO;

® CBOOOIHO ONEPUPOBATH MMOHITUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMH;

e CBOOOJHO pacrio3HaBaTh OCHOBHBIE BHUIBI MHOTOTPAaHHHKOB (TIpH3Ma, IMHpaMHIa,
HpSMOYTOJIbHBIN Mapasienenunen, Kyo);

® KJIaCCH(HUIIMPOBATH MHOTOTPAHHUKH, BBIOMpAsk OCHOBAHUS JUTSI KJIACCH(PHKAIINN;

e CBOOOJHO ONEPUPOBATh IOHATUSMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOIPAaHHHKOB
IUIOCKOCTBIO;

® BBINOJHATH MapaJIebHOE, [IEHTPAILHOE M OPTOrOHAILHOE MPOCKTHPOBaHUE (UTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300pakeHUs (UTyp Ha MIOCKOCTH;

® CTPOUTHh CEUYCHUS MHOTOTPAHHHKOB PAa3JIMYHBIMH METOJAMH, BBITIOJHATH (BBIHOCHBIC)
IUTOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y;
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e BBHIYKUCIATH IUIOMAAM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (TMpu3Ma, IHpamMuiaa),
TreOMETPUUECKUX TeJI C IPUMEHEHUEM (HOpMYyIT;

e CBOOOAHO ONEpPUPOBATh MOHATUAMU: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCh MU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATh MOHATUAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

® BBINOJHATH JEHCTBUSA HAJl BEKTOPAMU;

e pemiaTh 3aJauyd Ha JI0KA3aTelIbCTBO MAaTEMaTHYECKUX OTHOLIEHMH M HaxOXJEHHE
reOMETPUYECKUX BEJIMYMH, IPUMEHSSI U3BECTHbIE METOJbl IPHU PEIIEHUH MaTeMaTHYeCKHX
3a/1a4 MOBBIILIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;

® [PUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a/1a4;

® M3BJIEKATH, IPEOOPA30OBBHIBATH U MHTEPIPETHPOBATH HH(POPMAITUIO O TPOCTPAHCTBEHHBIX
reoOMEeTpUUECKUX (PUTYypax, MPeACTaBICHHYIO Ha YePTEkKaxX U pUCYHKAX;

® [PUMEHATH IOJIyYEHHBIE 3HAHMS HA MPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATH pPEalibHbIE
CUTyalluu, IPUMEHATh U3yYCHHbIE MOHSITHS B IIPOLIECCE IMOUCKA PELIEHMsS] MaTeMaTU4eCKU
chOopMyIHPOBAHHONW NPOOIEMbI, MOJCIUPOBATh PEATbHBIE CUTYallMM HA SI3bIKE T'€OMETPHH,
UCCIIEI0BaTh IOCTPOCHHBIE MOJEH C UCIOJIb30BAHUEM I'€OMETPHUECKUX MOHATHH U TEOpeM,
anmapara aiareOpbl, pelmaTrb IPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAaXO0XKJIECHUEM
FE€OMETPUUYECKUX BEJIUNYUH;

® HMETh MPEICTABICHUS 00 OCHOBHBIX ATalaxX Pa3BUTHSA IT'€OMETPHH KaK COCTABHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konny 11 ky1acca o0yyaromuiicss Hay4YuTCS:

e CcBOOOJHO ONEPUPOBATh MOHSTHUSMHU, CBSI3aHHBIMU C LUJIMHAPUYECKOM, KOHMYECKON U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTYUEHUS;

® OINEpPUPOBATh MOHATHAMM, CBSI3aHHBIMM C TEJIAMU BpALICHMS: LWIMHIPOM, KOHYCOM,
cdepoii u mapowm;

e pacro3HaBaTh Tejla BpalleHus (LWIMHIP, KOHYC, cdepa U map) U OOBACHATh CIOCOOBI
IIOJIyYEHUS TEJl BpaILEHUS;

e KJIaCCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(hepbl U MIIOCKOCTH;

® BBIYKUCIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHMKOB W TEJ BpAIICHUS, OOBEMBI HU
IUIONIAI TIOBEPXHOCTEH MHOTOIPDAaHHMKOB M TEJI BpAlllEHUs, TE€OMETPUYECKHX TEI C
npuMeHeHueM Gpopmyi;

e CBOOOJHO ONEPHPOBATH MOHATUAMH, CBS3aHHBIMH C KOMOMHAIMSAMM TeJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIMCAHHBIA B cepy M ONMHUCaHHBIM 0KoJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

® BBIYUCISATH COOTHOLIEHHUS] MEXIY IUIOUIaJsIMHU TOBEpXHOCTEH M 00bEMaMU MOJOOHBIX
TE,

e u300paxkarb H3y4yaeMmble (GUTYPHI, BBINONHATH (BBIHOCHBIE) IUIOCKHE YEepTEXH U3
PHCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHH3Y, CTPOUTH CEUEHHS Tell
BpallleHUs;

® U3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

e CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEpalUU HaJl BEKTOPAMHU;



e 3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM cUCTEME KOOPAUHAT;

epemiaTh TEOMETPUYECKUE 3a/Jadydl Ha BBIUKCICHHE VYIJIOB MEXAY TNPSIMBIMH H
IUIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSIHUI OT TOYKHU JI0 IJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

® CBOOOHO OMEpUPOBATH MOHATHIMH, CBSI3aHHBIMU C JBH)KEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHUIA;

® BLITIOJIHATh M300pa)KEHUS MHOTOTPAaHHUKOB M TeJl BpALICHHUS MpH NapauieIbHOM
MepeHoce, IEHTPATbHOW CHMMETPHH, 3€pPKaTbHOW CHMMETPHH, TPHU TIOBOPOTE BOKPYT
npsIMOi, TIpeoOpazoBaHus O100uS;

® CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB M TEJI BPALICHHS: CEUSHUS IMINHpA (TTapauieIbHO U
MIEPIICHIUKYIISIPHO OCH), CEUEHUsI KOHYyca (MapajuieibHble OCHOBAHUIO H MPOXO/ISIIUE Yepe3
BEpILKHY), CEUCHHUS 11apa;

® 1ICTIOJIb30BAaTh METOJBI TIOCTPOSHUS CEYCHUW: METOJ CJIEJO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

® JJOKa3bIBaTh FT€OMETPUYCCKHE YTBEPKICHHUS,

S IIPUMCHSTh TEeOMETpUYeCKUue (AaKTBl IS PEIICHUS CTEPCOMETPHUYSCKHUX  3ajad,
MPEJIOJIararoIIuX HECKOJIBKO IIArOB PEIICHHUs, €CIIH YCIOBUS MPUMEHEHHS 3a]aHbl B SIBHOU
1 HesBHOU (hopme;

epemiaTh 3a/Ja4yd Ha JIOKA3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHHH M HaXOXICHHE
F€OMETPUUECKUX BEIHYUH;

® [I[PUMEHSTH MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPH
PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

® [IPUMEHSITH MOJTYYCHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATh U OLIEHUBAThH
peabHBIC CHTYAIlMH, MPUMCHAITh H3y4eHHBIC TMOHSITHS, TEOPEMBI, CBOWCTBA B TpOIECCEe
MOWCKa PENICHHWS MaTeMaTH4YeCKd CQHOPMYIHPOBAHHONW TPOOJIEMBI, MOICIUPOBATH
peallbHble CUTyalldd Ha S3bIKE TEeOMETPUHU, HCCIEN0BaTh IOCTPOCHHBIE MOJETH C
UCIIONIb30BAaHUEM TE€OMETPUYECKUX TOHATHH H TeopeM, ammapara aireOpbl, pemiaTh
MPAKTUYECKHE 33]1a4M, CBSI3aHHBIC C HAXOXKICHHUEM IeOMETPUYCCKHIX BEIHUNH;

®METh TMpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH KaK COCTaBHOM
Pa3BUTHS TEXHOJIOTHIA 4acTH (PyHIaMEHTA.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC
KoJsmmyecTBO yacos DJIeKTPOHH
Ne HanMeHOBaHMe Pa3/ie/ioB H TeM bI€
wn | mporpaMmel Beero  KonTtpoabn Mpakrnueck  (uudposbIe)
ble padoThl ue padoThl oOpasoBareJ
bHbIE
pecypehl
Brenenue B ctepeoMeTpuio 23 1
B3aumMHoe pacnonoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
[TapanienbHOCTb MPSMBIX U 8
IUIOCKOCTEH B MPOCTPAHCTBE
HepneHnmiyns{pHOCTL MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl ¥ paccTosTHUS 16 1
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6 MHororpaHHUKH 7 1
7 BexTops! B IpoCTpaHCTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U 5 5
cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME
11 KJIIACC
KoanyecTBO 4acoB DJIeKTPOHH
Ne HaumeHoBaHue pa3jie/ioB ble
w/n TeM MporpaMmb Beero KouTtpouabn MpakTuueck  (uugposbie)
ble padoThl ue padoThl oOpaszoBareJ
bHbIC
pecypcbl
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHME, 0000IICHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Inomany noBepXHOCTH U 9 1
00BEMBI KPYTIIBIX TET
6 JIBrOKeHUS 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOTPAMME

OBPA3OBATEJIbHOI ITPOI'PAMMBI

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

10 KJIACC
Kox
NpoBepsieMo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
ro o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero o0pa3oBaHus
pe3yJbTara
7 I'eomeTpust
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPSAMAasi, INIOCKOCTb
79 IIpuMeHSITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PEIICHUU
reOMEeTPUUYECKUX 3a7au
73 OHepI/IpOB{f:l’TB MOHSTUSIMU: TNAPaAJUIEIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IJI0CKOCTEN
74 KnaccupunupoBarh B3aMMHOE pPAacHOJIOXKEHHE IMpPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE
OmnepupoBaTh MOHATHSAMHU: JIBYTPAHHBIA YTOJI, TPaHU JBYIPAHHOTO yria, pedpo
7.5 IBYTPAaHHOTO YIVIA, JIMHEWHBIM YroJ JBYTPaHHOrO YIWIa, TpajycHas Mepa
JBYTPAHHOI'O yIJa
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7.6

OnepupoBaTb NOHATHUSMHU: MHOTOTPAHHUK, BBINYKJIBIA U HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, IPABUIIHBHBI MHOTOTPAHHUK

7.7

Pacrio3naBaTh  OCHOBHBIE BHJBI MHOTOTPAHHHMKOB (MHpamMuaa, NpuU3Ma,
MIPSIMOYTOJIBHBIN TTapasuieenume;, Kyo)

7.8

KJ'IaCCI/I(l)I/II_[I/IpOBaTB MHOT'OI'paHHHKH, BBI6I/IpaH OCHOBaHHA IJId KJ'IaCCI/Iq)I/IKaI_II/II/I
(BBIHyKJIBIe U HCBLIIIYKJIBIC MHOT'OI'PpaHHHUKH, IIPABUJIIBHBIC MHOI'OIPAaHHUKH,
IIpsAMBIC 1 HAKJIOHHBIC IIPHU3MBI, napannenem/mez[bl)

7.9

Ol'IepI/IpOBaTB IMOHATHUAMU: CCKYIIasd IIJIOCKOCTh, CCUCHUE MHOI'OI'PAHHHUKOB

7.10

7.11

OOBSICHATH MPUHIMITEI TIOCTPOCHHUS CEYCHUH MHOTOIPAaHHUKOB, HCIIOJIb3Ys METO]
CIIE/IOB
CtpouTh cedeHHs: MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BBINOJHSTH (BBHIHOCHBIE)
IUIOCKUE YEPTEXH M3 PUCYHKOB MPOCTBHIX 00BEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHH3Y

7.12

Pemarsn 3ala4d Ha HaXO0XIACHHC I'COMCTPUYCCKHX BCIIMYHH IIO 06pa3uaM nin
AJIropuT™MaM, IMIPUMCHASA M3BCCTHBIC AHAJIUTHUYCCKUC MCTOAblI IIPpH PCHICHUU
CTAaHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCIKAY ABYMSL
TOYKaMMH, OT TOYKH 1O HpﬂMOI\/JI, OT TOYKHM 10 IUIOCKOCTH, MCKIAY
CKPCIIUMBAOITUMHUCH ITPAMBIMHA

7.13

Pemarsn 3ala4d Ha HaXO0XIACHHC I'COMCTPUYCCKHX BCIIMYHH IIO 06pa3uaM nin
AJIropuT™MaM, IMIIPUMCHASA M3BCCTHBIC AHAJIUTHUYCCKUC MCTOAblI IIPpH PCHICHUU
CTaHAAPTHBIX MAaTEMATUYCCKUX 3aJa4 Ha BBIYUCICHHUC YrijoB MCKOY
CKpCHIMBAIOIIUMHUCA  HIPSAMBIMHU, MCKAY HpﬂMOf/’I U IIJIOCKOCTBIO, MCKAY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOIOIPAaHHHMKOB (TpHU3Ma,
nupaMmzia) ¢ HOpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOLUCHHUS MEXAY
IUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMy OJJOOHBIX MHOTOTPAaHHUKOB

7.15

7.16

OnepupoBarh NOHATUSAMU: CHUMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (HUTYPBI

W3Bnekatb, npeoOpa3oBbIBaTb M HMHTEPIPETUPOBaTh  MHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, IPEICTaBICHHYI0 Ha YepTeXax U
PUCYHKaxX

7.17

[TpumensaTh reomerpuyeckue (akTbl A pEIHIeHUs CTePEOMETPUYECKHX 3a7ad,
MpPENIoIaraloliuX HECKOJbKO IIaroB pEIIEeHUs, €CIM YCIOBUS MpPHUMEHEHUs
3aJaHbl B IBHOH Gopme

7.18

7.19

IIpuMeHATH  NpoCTEHIIME  NPOrPaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEHIEHUN CTEPEOMETPUIECKUX 3a]1a4
[IpuBOaUTE HpUMEpPH MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

IIpuMeHATH TNONyYEHHbIE 3HAHUSA HaA IMPAKTUKE: AaHAIU3UPOBATH pealbHBIC
CUTyallUM W IPUMEHATHh HW3Y4YEHHbIE IIOHATHS B IPOILIECCE IOMCKA PEIICHUS
MaTeMaTHYecKu C(OpMyIUpPOBAaHHONH MpOOIEMBl, MOJAEIUPOBATh pealbHbIe
CUTyallUM Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IIOCTPOECHHBIE MOJEIH C
UCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHATHI U TEOPEM, arrapara aireOpbl, pemaTh
MIPAKTHUYECKHUE 3aa4H, CBI3aHHbBIE C HAXOXKICHUEM T€OMETPUYECKUX BETUYNH
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11 KUIIACC

fIc[())(I)lBepﬂeMoro IIpoBepsiembie Npe/IMETHbIE PE3YILTATEI OCBOCHHUST OCHOBHOI1
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 001ero 00pa3oBaHus
pe3yiabTara
6 I'eomerpus
OnepupoBarh TMOHATHSIMHU: [HWJIMHIPUYECKAas TOBEPXHOCTh, 0Opa3yromiue
6.1 MWINHAPUYECKOM  MOBEPXHOCTH,  IIMJIMHAP,  KOHHYECKass  IOBEPXHOCTH,
o0pasyrone KOHMYECKOH TTOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 Pacmo3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATD CIIOCOOBI TTOJTYUYCHHSI TEJT BpaIlCHUS
6.4 KrnaccudunupoBars B3aUMHOE pacriofioKeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSATHSAMHU: I[IAPOBOH CErMEHT, OCHOBAHHE CETMEHTa, BBICOTA
6.5 CerMEHTa, MIApOBOW CIIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS,
LIaPOBOU CEKTOP
6.6 Bbrauciate 00bEMBI U TUIOMIAN TTOBEPXHOCTEH TENl BPAIICHHUS, T€OMETPHUECKUX
' TeJ C MPUMEHEHUEM (hopmMyi
6.7 OnepupoBarh MOHATHSIMH: MHOTOTPAaHHHK, BIHMCAHHBIM B chepy M OMHCAHHBII
okoJ1o chepsl, chepa, BliucaHHAsT B MHOTOTPAHHUK HITH TEJIO BPAICHHS
6.8 BBIUUCIIATE COOTHOIIEHHST MEXAY IUIOMIAIsIMH TIOBEpXHOCTEH W 00BEMaMu
' MOIOOHBIX TeJl
6.9 N3006paxkaTh u3y4aembie GUTYpPHI OT PYKH U C TPUMEHEHHEM IPOCTBIX YePTEKHBIX
' UHCTPYMEHTOB
6.10 BreimonHATe (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUSHHSI TEJ BPAIICHHSI
W3BnekaTh, HMHTEPIPETUPOBATH ¥  NpeoOpa3oBbIBaTH  HMHGOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexax U
pPHUCYHKaX
[TpumeHsaTh TeomMeTpudeckrue (GaxkThl JUISl PEIICHHs] CTEPEOMETPHYECKHX 3a71ad,
6.12 MPEIONIaralolInX HECKOJbKO IIIaroB pEIIeHUs, €CIU YCIOBUS MPUMEHEHUs
3aJlaHbl B ABHOU (hopme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIONTHATE JIEHCTBUS CIIOXKEHHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB W YMHOKEHUS
BEKTOpA Ha YHCII0, O0BSACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T
6.15 [TpuMeHSTH MpaBwIIO apaJUIeNISHIIE A TP CI0KESHUH BEKTOPOB
OmnepupoBaTh MOHATHUSMH: JEKApTOBBl KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
6.16 MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, Yol MeEXIy
BEKTOpaMH,  CKasIpHO€  TPOM3BEACHHWE  BEKTOPOB,  KOJUIMHEApHBIE |
KOMIUJTAaHAPHBIE BEKTOPBI
HaxonuTe cymMMy BEKTOpOB M TNpOU3BEIEHHE BEKTOpa Ha YHCIO, YroJl MEXIY
6.17 BEKTOpaMH, CKaJIPHOE MPOW3BEJCHHWE, pPACKIAJbIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh IUIOCKOCTh YPABHEHUEM B IEKapPTOBOW CHCTEME KOOPMHAT
6.19 Pemate mpocrteiilne reoMeTpUUecKHe 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a
6.20 Pemarp 3a1aun Ha 10Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHWN U HAXOXKICHUE

IrCOMECTPUICCKUX BCIIMYHUH II0 06pa3uaM HUJIN aJIrOpuTMaM, IIpUMCEHAA U3BCCTHELIC
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MCTOABI ITPHU PEIICHUNU CTAHAAPTHBIX MaTEMAaTHYCCKUX 3a1a4

6.21

6.22

[IpumeHAT  mpOCTEWIIME  NIPOTpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
[IpuBoauTE HpHUMEpbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE

6.23

[IpuMmeHsTh TmONlydYEeHHBIE 3HAHUS Ha MPAKTHKE: AaHAJU3UPOBATh peajbHbIC
CUTyallUM W TNPUMEHSTh H3yYEHHBIC MOHATHUA B IPOIECCE IOUCKA PEIICHUS
MaTEeMaTHYeCKu CQPOPMYIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha s3bIKE TE€OMETPUHU, HCCIEA0BATh TMOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TMOHATHA U TeopeM, ammapara anreOpsl,
pemath MPAaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXICHUEM TI'E€OMETPUUYECKHUX
BEJIMYMH

MNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OCHOBHBIE TOHSTHS CTCPCOMCTPUH. Tqua, npsMasd, IJI0CKOCTb, IIPOCTPAHCTBO. ITonstue
00 aKCHOMAaTHYECKOM IMOCTPOCHUHU CTCPCOMCTPHUU: AKCHUOMBI CTCPCOMCTPHUHN U CICACTBUA
U3 HUX

7.2

B3auMHOe pacnoiokeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOLINECS, MTapalIeIbHbIE U
CKpeuuBaromuecs npsmele. IlapamieapHOCTs NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
NapajuleIbHbIC MPSMbIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPIMBIX, AapAIIEIbHOCTD
MPSIMOM M IIJIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMU CTOPOHAMHM, YroJI MEXKIy HPSMBIMU B
npocrpaHcTBe. [lapamienbHOCT IUIOCKOCTEH: MapajuleibHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHbIX IulocKocTed. IlpocTeiiine mpocTpaHcTBEHHBIE (GUIYpbl Ha IJIOCKOCTH:
TeTpa’ip, Ky0, napajsienenurne, IoCTPOeHHe CeUeHu

7.3

7.4

[lepneHauKyIsIpHOCTh TOPSIMOM W IJIOCKOCTH:  TEPIEHIUKYJISpPHbIE TMpsSMbIE B
IMPOCTPAHCTBE, IMPAMBIC MaApPAJUICIbHBIC W NCPHCHAUKYIIIPHBIC K ITIJIOCKOCTH, ITPHU3HAK
MEePHIEHIUKYISIPHOCTA MPSIMOA M IJIOCKOCTH, TE€OpeMa O MPSAMOW NEPIEeHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YO MEXAY NMPSIMOW M TUIOCKOCTBIO, JABYTPAaHHBIN
yroJ, TUHEHHBIN yroyl AByrpaHHOro yria. [lepneHaukysnsp u HakJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TUIOCKOCTH, MPOEKIus (UTYpsl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh TMUIOCKOCTEN: MNpPHU3HAK NEPHEHAMKYJISIPHOCTH JBYX
mwrockocteil. Teopema o TpEX MepHeHANKYISIpax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIe MHOTOTPaHHHUKH, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroyipHas npusma,
IpaHM W OCHOBaHUS TPHU3MBI, NpsiMasi W HAKIOHHAs TNPHU3MbI, OOKOBas M IMOJIHAS
MOBEPXHOCTh Tpu3Mbl. [lapannenenunen, NpAMOYTrOJbHBIA Napaiielenune] W €ro
cBoiicTBa. [Iupamuna: N-yrospHas nupaMuia, TpaHd U OCHOBaHUE MUPaMUJIbI, OOKOBas U
[OJIHAsl TOBEPXHOCTh IHpaMUIbl, MPAaBUJIbHAs M YCEYEHHAs MNHUpPaMUJA. DJIEMEHTHI
npu3Mbl U nupaMuiel. IIpaBUibHbIE MHOTOIpDAaHHUKH: IOHSATHE IPaBUIIBHOIO
MHOT'OTPaHHUKA, TPaBUJIbHAS MTPU3Ma U MPAaBWIbHAS IMPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAS
nupaMyia ¥ OpaBWIbHBIM  TeTpasap, KyO. IlpencraBieHne o — mpaBHIIBHBIX
MHOTOTPaHHUKAX: OKTA3Jp, AOAEKAAP M HKocadap W apyrue. CedeHHs TPU3MBI U
MAPaAMU/IBI
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7.5

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSMOM, IMIOCKOCTH.
DNeMEeHThl CHMMETPHUH B MHpaMUax, Mapalieenuie[aX, MPaBIIbHBIX MHOTOTPAHHUKAX

7.6

1.7

Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB: p&Opa, nuaroHanu, yriel. [Inomans 60koBoi
IIOBEPXHOCTU U IIOJHOW IOBEPXHOCTH MPSMOU IPU3MBI, IIJIOIAAb OCHOBAaHUM, TEOpEMA O
OOKOBOW TOBEPXHOCTH NpAMOM mpusMbl. Ilmomaas OOKOBOW TMOBEPXHOCTH U
IIOBEPXHOCTU IPaBWJIBHOM IUPAMHJBI, TEOpPEMa O IUIONIAJAA YCEYEHHOH IUPAMMIBI.
[Tonsarue 06 06véMe. OOBEM MUpaMuUIbI, IPU3MBI

[TomoOuble Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOIMIAISIMU IMMOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TET

11 KJIACC

Kon
6

6.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

Hunuaapudeckass MOBEPXHOCTh, OOpa3yrollue IUWIMHIPHUYECKONH MOBEPXHOCTH, OCh
UATUHApUYECKOW ToBepXHOCTH. LunuHap: ocHoBaHusT W OOKOBas TMOBEPXHOCTD,
oOpa3ymolas 1 0ch, IUIOIIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konndeckass mOBEpXHOCTh, 0Opa3ylolIMe KOHHYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH noBepxHocTH. KOHYyC: OCHOBaHME U BepIInHa, 00pa3yromas ¥ och, IIOMIAb
OOKOBOM U MOJHOH MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolie U BHICOTa, OCHOBAHUS
1 OOKOBasi MOBEPXHOCTh

Cdepa m map: meHTp, paaWyc, TUAMETp, IUIOMAAb IOBEPXHOCTH cdepsl. B3ammuoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHasl IIIOCKOCTh K cdepe, mmoiaab cheps

6.4
6.5

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

KoMOuHanmu Tten BpalleHUss U MHOTOTPaHHMKOB. MHOTOTpaHHHUK, OMHCAaHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHHS

6.6

[Tonstne o0 o00vEMe. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO TMapajuiesenunena u cienctBus u3 He€. OO0bEM HMWIMHIApA, KOHYCA.
O06BEéM mapa u riomazb chepst

6.7

HO,I[O6HLI€ TCJIa B IHPOCTPAHCTBC. CooTHomIeHUS MCXKAY IUIOIaAAMU HOBerHOCTCﬁ,
o0BbEMaMu HOL[O6HI>IX TCI

6.8

6.9

Ceuenuss wwiuHApa (MapauleIbHO W MEPHEHAMKYISAPHO OCH), CEUeHHs KOHyca
(mapajuiebHOE OCHOBAHHIO M IPOXOAIIEe Yepe3 BEPIIMHY), CEUEHHUs 11apa

Bektop Ha mmockocth m B mpocTpaHcTBe. (CIlIOKEHHME W BBIUWTAHHE BEKTOPOB.
YMHOXEHHE BeKTopa Ha uucio. Pa3nokeHne BEeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBmino mapamnenenunena. Pemenuwe 3amay, CBSI3aHHBIX C NPUMEHEHHEM
IIPaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMmoyronbHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel  BekTOpa.
[Ipocreiimme 3aa4u B KOOpJIMHATaX. YTOJI MEXIY BeKTopamu. CKaasipHOE TPOU3BEACHUE
BEKTOpOB. BbluncieHne yrioB Mexay HOpsAMbIMEH U IUlockocTsiMu. KoopauHatHo-
BEKTOPHBIN METOJI IIPU PEIIEHUH F€OMETPUUYECKHX 3a/1a4
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IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnagenne Meromamm JOKa3aTeNnbCTB, aIrOPUTMAMU PEIICHHS 33/1a4; yMEHHE
(dbopMynHpoBaTH M ONEPUPOBATH MOHATUSAMH: ONpEAETICHNUE, aKCHOMa, TEOpeMa,
CIIC/ICTBHE, CBOMCTBO, NpU3HaK, JI0Ka3aTebCTBO, PaBHOCHJIBHBIC
GopMynHpOBKH; TPHUMEHATh HX; yMeHHEe (opMynupoBaTh oOpaTHOe U
IPOTUBOIIOJIOKHOE YTBEPXKACHHE, NPUBOIAUTH TNPHUMEPHl M KOHTPIPHMEPHI,
UCTIOJIB30BaTh METOJI MaTeMaTHYeCKOW WHIYKLIWH; MPOBOIMUTH IOKa3aTEIbHBIC
pacCykKIeHHs NpU pEIICHHH 3a1ad, OLEHHBATH JIOTHYECKYIO NPaBHIBHOCTD
paccyXIeHHii; YMEHHE ONEepUpOBaTh MOHATHSIMH: MHOXKECTBO, ITOJMHOKECTBO,
olepali  HajJ  MHOXECTBAMH; YMEHHE  HCIIOJb30BaTh  TEOPETUKO-
MHOYXECTBEHHBIH armapar JJIsl ONUCAHUS PEATBbHBIX IPOIIECCOB U SBICHUHN U MTPH
peUIeHuH 3aaad, B TOM YHCIE W3 JPYrUX YYeOHBIX IPEIMETOB; YMCHHE
ONepHpOBATh MOHATUSIMH: Tpad, CBA3HBIA rpad, aepeBo, IHUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OIMUCHIBATH I'padbl Pa3IHYHBIMH CIIOCOOAMH;
UCTIOJIB30BaTh Tpadbl MpH pelIeHUH 3a1a4d

YMeHue onepupoBaTh NOHATUSMU: HaTypaJIbHOE YUCIIO, LIEJI0E YHUCIIO, CTENEHD C
LeJIBIM TI0Ka3aTeleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTENeHb ¢ paliOHaIbHBIM
MOKa3aTeleM, CTeNeHb C JCHCTBUTENbHBIM IIOKa3aTeseM, JIorapupm dYucia,
CHUHYC, KOCHMHYC M TaHI€HC IPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOAYIIO,
palMOHATIBHOE YHWCJIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA HATypaJIbHbIX,
LENbIX, pPALMOHAIBHBIX, JECHCTBUTENBHBIX YHCEN; YMEHHE MCIOJIb30BaTh
NpPU3HAKU JIETMMOCTH, HaUMEHBIIUN OOIIMI JAenauTeNnb M HauMeHblee oolee
KpaTHoe, anroput™ EBKiuia mpu pelieHuu 3ajad; 3HaKOMCTBO C Pa3IMYHBIMU
MO3UIMOHHBIMM CHCTEMaMHU CYHCIIEHUS; YMEHHUE BBIINOIHITh BBIUYMCIICHUE
3HauUE€HUN U NpeoOpa3oBaHUsl BHIPAKEHUIH CO CTENeHSMU U Jorapudmamu,
npeoOpa3oBaHusl JpOOHO-PALMOHATBHBIX BBIPAKEHUN; YMEHHE ONEepHUpOBaTh
MOHSTUSMU: MI0CJIEI0BATENbHOCTD, apumernyeckas IIpOrpeccus,
reoMeTpuyueckasl IporpeccHsi, OeCKOHEYHO YOBbIBaloIlas TIeoMeTpuyecKas
Iporpeccusi; yMEHHUE 3a/1aBaTh M10CIEA0BATEIbHOCTH, B TOM YHUCJE C IOMOILBIO
PEKYppPEHTHBIX (OpMyJ; yMEHHE OIEepUpOBaTh MOHATUAMHU: KOMILIEKCHOE
YHCII0, CONPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOJIYJIb M apT'yMEHT KOMIUIEKCHOTO
yuciaa,  (opmMa  3amMcM  KOMIUIEKCHBIX ~ uucen  (reoMeTpuyeckas,
TPUTOHOMETPUYECKAs u anredpauyeckasi); yMETh MIPOU3BOUTH
apupMeTHuecKue NEHCTBUA ¢ KOMIUICKCHBIMH YHUCIAMH; MPUBOJUTH MPUMEPHI
MCIIOJIb30BaHUsI KOMIUJIEKCHBIX YHMCEN; OTIEPUPOBATh MOHITUSIMU: MaTpULa 2X2 U
3X3, onpenenanTenb MaTPULIbl, FEOMETPUUECKUN CMBICI OIIPENEIUTENS

YMeHue onepupoBaTb NOHATUSMM:  pallMOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTelbHblE,  CTENEHHble, Jorapumuueckue, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATh MOHATUSMHU:
TOXKJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHuEe, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHMH, HEPABEHCTB U
CHUCTEM; yYMEHHME pellaTb YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO
pa3IMuYHBIX MNPUEMOB; pELIaTh YPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
apamMeTpoM; IPUMEHATh YPAaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI JUIsl pELICHUs
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MaTeMaTUYeCKUX 3aJad M 3a7ad U3 Pa3IMyHbIX oOJacTell HayKu U peanbHOMN
KU3HU

YMeHue  omnepupoBaTh  MOHATHSAMH:  (QYHKIHS, YETHOCTH  (PYHKIUH,
HNepUOANYHOCT  (YHKIMHM, OrPAaHMYCHHOCTh (DYHKIHH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (QYHKUWH, HauOojblIee W HaWMEHbIIEe 3HAYCHHS
GYHKIMM Ha TPOMEKYTKE, HENpepblBHAas (GYHKIMSA, acCUMITOTHI Tpaduka
¢yHkunu, mepBas W BTOpas MPOU3BOAHAS (YHKLUMH, TCOMETPHUUECKUN U
(du3ryeckuii CMBICT MTPOM3BOJHOM, NMEpBOOOpa3Hasi, ONpeneNEHHBI UHTErpa;
YMEHHE HaXOAWTh AaCUMOTOTHl Tpaduka GYHKIWH; YMEHHE BBIYHCIATH
IPOU3BOAHBIE CYMMBI, IPOM3BEICHHS, YaCTHOTO M KOMIIO3MIMHU (YHKIUH,
HAXOJUTh ypaBHEHHE KacaTelbHOH K rpaduKy (QYHKIUU; yMEHHE HaXOIHUTh
IPOU3BOAHBIC JIEMEHTAPHBIX (YHKIHI; YMEHHE HCIIOJIB30BAaTh IPOU3BOIHYIO
JUTs MiccietoBaHus (yHKIWN, HAXOAUTh HAUOOJBIINE U HAUMEHBIINE 3HAYCHUS
(GyHKIMIA; CTPOUTH TpadUKH MHOTOWIEHOB C HCIOJIB30BaHUEM amrapara
MaTeMaTHYECKOTO0 AaHaju3a; MPHUMEHSATh MPOU3BOIHYIO IS HAXOXKICHHA
HAWJIY4IIEro PEHICHUs B MPHKIIAJHBIX, B TOM YHCIIE COIHATbHO-9KOHOMHYECKUX
U (QU3MUECKUX 33Jauax; HAXOAWUTh IUIOMAId B OOBEMBI (UTYp C MOMOIIBIO
UHTErpaja; NpPUBOJUTH IPHUMEPHl MaTEMAaTHYECKOrO MOJCIUPOBAHUS C
noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKIWMM, oOpatHas QyHKIuS,
KoMno3uius  (QyHKUMM, JuHeWHas (QyHKOUs, KBajgpaTHuHas (QyHKIu,
panmoHansHasi GYHKIMS, CTeleHHast (YHKINS, TPUTOHOMETPHYECKUE (DYHKITHH,
oOpaTHble TPUTOHOMETpUUYECKUE (QYHKIIMHU, TOKa3aTelbHas U JiorapudmMuieckas
(GyHKIIMM; YMEHUE CTPOUTHh TIpaUKU U3YyYEHHBIX (QYHKIMMA, BBIMIOIHSITD
npeoOpa3oBaHusl rpadukoB (YHKUUH, UCHOIB30BATh TpadUKH Ui U3YYEHUs
NPOIIECCOB W 3aBUCHUMOCTEH, TpU pEIIeHUH 3a]ad M3 JPYruX Y4eOHBIX
NpPEeIMETOB M 3a7ay U3 peajbHOM KM3HM; BbIpaxaTb (popMyaamMH 3aBUCUMOCTHU
MEXIy BEIWYMHAMH; HWCIIOJIB30BaTh CBOWCTBA W TpapuKu (QYHKIUH Is
pelleHus ypaBHEHH, HEpaBEeHCTB M 3ajad C IapamMeTpaMmM; H300pakaTb Ha
KOOPJMHATHON IUIOCKOCTH MHOKECTBA PEIICHWN yYpaBHEHMI, HEPABEHCTB M UX
cHCTEM

YMeHue periate TEeKCTOBBIE 3a/1a4M Pa3HbIX THUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
JIOJIM W 4YacTH, Ha JABW)KEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH,
3aJaud U3 00JacTU YNpaBieHWs JUYHBIMU M CEeMeHHbIMH (hUHAHCAMN);
COCTaBJISITh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI MO YCIOBHIO
3aJaud, UCCIENIOBaTh IMOJIyYeHHOE PELIeHHE W OLIEHMWBATh MPaBAONOJ00HOCTD
pe3yNbTaTOB; YMEHHE MOJEIMpPOBaTh pealibHble CUTyallud Ha SI3bIKE
MaTeMaTHKH; COCTABIISATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCIOBHUIO 33Jaud, UCCJIENOBaTh MOCTPOEHHBIE MOJENN C HCIOJIb30BaHHUEM
anmapara ajireOpbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMeHrne omnepupoBaTh TOHIATHSMHU: CpeaHee apudmeTudeckoe, MeauaHa,
HauOoJblllee W HAUMEHbIIEe 3HAYCHHs, pa3Max, TUCIEepPCHs, CTaHAApTHOE
OTKJIOHCHHE YHCJIOBOTO Habopa; yMEHHE W3BJIEeKaTh, HHTEPIPETUPOBATH
uH(pOpMaIMIo, TPEACTaBICHHYI0O B TaOluIax, Ha AuarpaMMax, rpadukax,
OTpaXKalolllyl0 CBOWMCTBA pEaJbHBIX MPOIECCOB U SBIEHUM; TPEACTABIAThH
I/IH(bOpMaI_II/IIO C IOMOIIIBIO Ta6JII/II_[ " auarpaMM; UCCICAOBATL CTATUCTUYCCKUC
JaHHbIE, B TOM YHCIIe C MPUMEHEHHEM TIpadUyecKUX METOIOB M JIEKTPOHHBIX
CPEICTB; TpaUUecKH HCCIEI0BATh COBMECTHBIE HAONIONCHUS C MOMOIIBIO
JIMarpaMM pacCeMBAaHUS U JIUHEWHOUN perpeccuu

YMeHne onepupoBaTh MOHATHUSMH: CIyYaWHBIH OMBIT U CIydyallHOE COOBITHE,
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BEPOSITHOCTh CIY4aHOTO COOBITUS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
UCTIOJIb30BaHUEM TI'paUUEeCKUX METOJOB; NMPUMEHATH (OPMYIBI CIOXKEHHUS U
YMHOXXEHHUSI  BEPOSTHOCTEH, (OpMydy IOJHOW BEpOATHOCTH, (GopMmyny
Bepuymnnu, kxoMmOuHaTOpHBIE (GaKThl U (OPMYIBI; OLEHUBATH BEPOATHOCTH
peanbHbIX COOBITUH; YMEHHME ONEpPUpPOBATH MOHATHSAMM: CilydaiiHas BeJIMYMHA,
pacrpezieieHue BEpOSATHOCTEHW, MaTeMaTHUeCKOe OXKUIAHHWE, IUCIepcus u
CTaHJApTHOE OTKJIOHEHHUE CIy4yallHOH BeJWYMHBI, (PYHKIUM pacnpeneiaeHus U
IUIOTHOCTH PABHOMEPHOI'O, MOKAa3aTEJIbHOIO M HOPMAJIBHOIO paCHpelesICHUN;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX DPACHpPENENCHUH Ul peleHHs
3a[a4; 3HAKOMCTBO C TIOHATHSIMHU: 3aKOH OOJBIINX YHCEI, METObI BEIOOPOUHBIX
UCCIICIOBAaHUM; YMEHHME NPHUBOJUTH IMPUMEPHl MPOSBICHUSA 3aKOHA OOJbIINX
qucen B MPHUPOIHBIX W OOIIECTBEHHBIX SBJICHHUAX; YMEHHE OIEpUPOBATH
HOHATUSAMU: COYETaHUE, IEPECTAaHOBKA, YHCIIO COYETAHU, YMCIIO IEPECTaHOBOK;
6uHoM HploTOHA; yMeHHME NMPUMEHATh KOMOMHATOPHBIE (AKThl U PACCYKIECHUS
JUI pelleHMsl 3a/1a4; OLEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHI; COCTABIATDH
BEPOSTHOCTHYIO MOJEIb M HHTEPIPETUPOBATH NOJTYICHHBIA PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, MpsMasi, IJIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUH YToJl, IBYTPAHHBIA yroj, TpEXTpaHHbIA
yroJ, CKpEUIMBAIOLIMECS MpsMble, MapajUIeIbHOCTh U MNEPIEHIUKYISIPHOCTD
OpSAMBIX M IUIOCKOCTEH, yroia MexX1y MpsSMbIMH, Yrojl MeX1y HOpsIMod Hu
IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMHU, PACCTOSIHUE OT TOYKH JIO0 IIOCKOCTH,
paccTossHUE MEXIYy HpPSIMBIMHM, PACCTOSHUE MEXIY IUIOCKOCTSAMH; yMEHHE
UCTIONB30BaTh TPU PEIICHHHM 3a1a4 H3Y4YeHHbIe (AaKTBI W TEOpeMbl
IUIAaHUMETPUH;, YMEHHME OIICHHMBATh pPa3Mepbl OOBEKTOB OKPY)KAIOLIETO0 MHUPA;
CTPOUTh MaTEMaTUYECKHUE MOJENHU C IMOMOIIbI0 I'€OMETPUUYECKHUX MOHATUH U
BEJIMYMH, PELIATh CBSI3aHHBIE C HUMH MTPAKTUYECKHE 33]Jaul

10

11

YMeHue onepupoBaTh MOHATHSAMHU: IJIOUIAAb (UTYpbl, 00BEM (UTYDSI,
MHOTOTPaHHMK, MPaBUIbHBIA MHOTOIPAaHHUK, CEYEHHE MHOTOIpaHHUKa, KYO,
napajjenenunes, Nnpu3Ma, NupaMmuja, (urypa M IOBEpXHOCTh BpAallEHUS,
HWIMHIpP, KOHYC, Mmap, cdepa, IUIOMAAb c@epbl, IUIONIaJb HNOBEPXHOCTU
OUpaMUbl, TPU3MBIL, KOHYyca, IWIHHApA, O0bEM KyOa, NPSMOYTroJbHOTO
napajuleJienunesa, NupaMuibl, MPU3Mbl, IIIMHIpPA, KOHYyca, LIapa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHMs] KOHyCa W LWINHApPA, TMapaJUIEIbHBIE OCH WU
OCHOBAHMIO, CEUEHHME IIapa, IUIOCKOCTb, Kacaromascs cQepbl, LHWINHAPA,
KOHyCa,  yMEHHE  CTPOMTb  CEYEHHE  MHOTOIpaHHHKa,  H300paxarb
MHOTOTPaHHHUKH, QUTYpPbI U TOBEPXHOCTH BpAIlIEHUs, UX CEYEHHUsI, B TOM YHUCIIE C
IIOMOIIbIO  DJEKTPOHHBIX  CPEACTB;  YMEHHE  IPUMEHATh  CBOMCTBA
reoMeTpuueckux (uryp, camMocTosTeNIbHO (OpMynIHpOBaTh OINpeAeTIeHuUs
u3ydyaeMmbIX (Uryp, BBUIBUraTh THUIOTE3bl O CBOMCTBaX U IpU3HAKaX
reoMeTpuYecKux Quryp, OOOCHOBBIBaTH WM ONpPOBEpPraTh MX; yMEHUE
IPOBOJUTH KJacCU(UKAUIO (GUTYyp MO PA3TUYHBIM HPU3HAKAM, BBIIOIHSITH
HE0OXOIUMBIE JOTOJIHUTENbHBIE TOCTPOEHUS

YMeHne onepupoBaTh MOHSATHSIMH: JIBHKCHHE B MPOCTPAHCTBE, IMapaUIeTbHBIN
NepeHoC, CHMMETpUsi Ha IJIOCKOCTM M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa0ous, NoJ0OHBIE (PUTYPBI; YMEHHE PACIIO3HABATH PABHbIE U
nogo0HbIe (UTYpBI, B TOM YHCIIE B TIPUPOJAE, HCKYCCTBE, ApPXUTEKTYpE;
UCIIOJIb30BaTh T'€OMETPUYECKUE OTHOIIECHUS IPHU PEIICHUWH 3ajad; HaXOJUTb
T€OMETPUUYECKHE BEIWYWHBI (JUTMHA, yroJ, IUIOMAnh, O00BEM) TPHU PpEUICHUU
3aJa4 M3 JPYrHX Y4YeOHBIX MpPEIMETOB W U3 peallbHOW JKU3HU; yMEHHE
BBIUUCIISITh TEOMETPHUYECKHE BEIUYMHBI (IJIMHA, YTOJ, IUIOMAAb, OOBEM,
IUIOINAJb MOBEPXHOCTH), UCIONB3YSl M3Y4YEHHBbIE (OPMYJIBI M METONBL, B TOM
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YucIIC: Iomaab MMOBEPXHOCTH MUPAMU/bI, IIPU3MBI, KOHYCAa, HHUJIUHApPA, IIJI0Iadb
cdepsl; 00bEM Ky0a, MPSMOYTOJILHOTO MapajuleNIeNHNeaa, MUPaMUIbl, TPU3MBI,
OHUJIMHApPa, KOHYCa, IIapa; YMCHHUEC HAaXOAWTbh OTHOLICHHE 00BEMOB HOI[O6HBIX
¢uryp

VYMmeHue OIICpHUPOBATH MNOHATHUAMH: IPAMOYroJibHagd CHUCTCMAa KOOpAMWHAT,
BCKTOpP, KOOpJAMHATBI TOYKH, KOOpAHWHATBI BEKTOpa, CyMMa BCEKTOPOB,
IMMPOU3BCACHUC BCKTOpAa HAa YHCJIO, PA3JIOKCHUC BCKTOpA I10 6a3Hcy, CKaJIIpHOC
IMPOU3BCACHUC, BCKTOPHOEC IMPOU3BEACHHUE, YIoJl MCXKIAY BCKTOpaMH;, YMCHHC
UCIIOJIB30BaTh  BEKTOPHBIM M KOOPAMHATHBIM  METOJ  JUI1  PEIICHUS
TCOMETPHUUICCKUX 3aa4d U 3aa4 APYTUux y‘le6HBIX IpeEaAMETOB

13

YMmeHue BbIOMpATh MOAXOIALIMI METOA JUIsl pelIeHHs 3a/Jadyd; MOHHMaHUue
3HAYMMOCTHU MAaTEMATUKHU B U3YYEHHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB
U SBICHUH; yMEHHE paclO3HaBaThb MPOSBICHHE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHUE NPHUBOJAUTH MPUMEPhl MATEMATHUUYECKUX OTKPBITHMA
POCCHIICKOM U MUPOBOW MaTeMaTUYECKOW HayKu

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMBIX HA EI' 110

MATEMATHKE
Kona IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Uucna ¥ BBIYUCIICHUS

1.1 Hatypanbnble u uensie urcna. [Ipu3Haku 1eTMMOCTH LETbIX YHUCE

12 Pammonanbuple  ymcna. OOBIKHOBEHHbIE M JIeCSATHYHBIE JApOOH, TPOLEHTHI,
OeCKOHEeUHBIE TIEPHOUUECKUE IPOOH

13 Apudpmernueckuii KOPCHB HaTypaJbHOM cTeneHu. JleWcTBUs ¢ apupMETHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIeHU

14 Crenenb ¢ nensiM nokasateneM. CTeneHb ¢ pallMoOHaIbHBIM Noka3arenaeM. CBolicTBa
CTEIEHH

15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apTryMeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JlefictButenpHble 4uciaa. ApudMeTHUecKHe oOomneparuud ¢ JACHCTBUTEIbHBIMHU

1.7 yuciaamu. [IpubmkEHHbIC BHIYMCIICHUS, ITPaBUIIa OKPYTJICHUS, IPUKUAKA U OL[CHKA
pe3yibTaTa BEIYUCICHUN

1.8 [TpeobpazoBaHue BEIpaKESHUH

1.9 KomriekcHeie yncna

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie U 1pOOHO-paAIOHANIbHBIE YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPABHEHHS

2.5 Llenbie U 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHpie HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA

2.8 TpuronomeTpuueckre HEPaBEHCTBA

2.9 Cucrtembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
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2.10

YpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpwuiia CUCTEMBI IMHEWHBIX ypaBHEHUN. ONpeaeuTesIb MaTPUITbI
3 OyHKIIUU U Tpaduku
31 OyHK1UA, cnocoObl 3amanus ¢yHKuuu. ['paduk ¢yHknuu. B3aumHo oOpaTHBIC
¢ynkuuu. Yérneie u HeuéTHbIe GyHKuMU. [lepuoauueckue GpyHKINMN
OOnacte ompeneneHWs W MHOXKECTBO 3HaueHWd ¢GyHkumu. Hymmu QyHKImm.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (YHKIHH.
Makcumymbl ¥ MHUHUMYMbI (GyHKIMH. HamOonbliee ¥ HauMMeHbIIee 3HauCHHE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennas (yHKIUS C HaTypaJibHBIM M IeJbIM MoOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaQUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH
36 Touku paspeiBa. Acumntotel rpadukoB ¢GyHkuuid. CBoiicTBa  (QYyHKIHIA,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBarensHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTpruuecKkas mporpeccun. @opmyia CII0KHBIX MPOLEHTOB
4 Havana matematuuyeckoro anammsa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[Ipumenenne NPOU3BOAHONW K HCCIEAOBaHUIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokneHnne HanOoJbIero U HaMMEHBIIEro 3HaueHUs (yHKIUH Ha
OTpe3Ke
4.3 ITepBooOpasnas. MHTerpain
5 MHoXecTBa 1 JIOTHKa
5.1 MHo3xecTBO, Oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @urypsl Ha III0CKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIlICHHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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