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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTpust sSBISIETCS OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHusl, TaK Kak
obecreynBaeT BO3MOXKHOCTh M3y4Y€HMs JUCLUIUIMH €CTECTBEHHO-HAYyYHOM HAIPAaBICHHOCTH M IPEAMETOB
ryMaHUTapHOro 1ukia. [lockonbKy joruueckoe MblieHue, (GopMUpyeMoe IpU U3YYEHUH 00yYaroIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPHUM, IIPH JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHMM LIEMOYKH JIOTUYECKUX
YTBEP)KIACHUM IpU pPEIIEHUM TIEeOMETPUYECKUX 3aJady, YMEHHE BBIIBUraTb U OIPOBEPraTb TI'MIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PELICHUM 337ad €CTECTBEHHO-HAyYHOIO IUKJIA, B YAaCTHOCTH
bu3nyeckux 3anad.

Lenp ocBoeHust mporpamMmMel yueOHOro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE — pa3BHTHE
MH/IMBUYaIBHBIX CIOCOOHOCTEH 00yUaIOMMXCsI IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIONICH PeIMETHOM
obnactu «MaTeMaTiKka U ”HPOpPMATUKay» yepe3 o0ecredeHrne BO3MOKHOCTH IPUOOPETEHHsI M UCII0JIb30BaHHS
Oosiee TIIyOOKMX NeOMETpUYECKMX 3HAHMN U JIeHCTBUM, crieHU(UUHBIX F€OMETPUH, U HEOOXOAMMBIX IS
YCIIEUTHOTO MPO(EeCCHOHATBHOTO 00pa30BaHusl, CBI3aHHOTO C UCTIOIB30BaHUEM MAaTEMAaTHKH.

[IpyopuTeTHBIMU 3aJayaMH Kypca TI€OMETPUM Ha YIIyOJIEHHOM YpPOBHE, PpAaCIIMPSIOLIUMU U
YCUJIMBAIOIUMU KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

paciIpeHue NpeACcTaBIeHUs O FEOMETPUH KaK YaCTH MUPOBOM KyJIbTYpbl M (POPMUPOBAHNUE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYIKAIOLIUM MUPOM;

(dbopMHEpOBaHKE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax KaK O BXHEUIIMX MaTeMaTHYECKUX
MOJIETIAX, O3BOJIAIOIINX ONIUMCBIBATE U U3y4aTh PAa3HbIE SBJICHMS OKPYIKAIOLIET0 MUPA, 3HAHNUE IIOHATUIHHOTO
anmnapara 1o pasueny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(¢bopMUpOBaHME yMEHMsI BIAJEThb OCHOBHBIMU TOHATHUSMU O IPOCTPAHCTBEHHBIX (UTypax U UX
OCHOBHBIMM CBOWMCTBaMH, 3HaAHHE TEOPEM, POPMYJ U YMEHUE UX MPUMEHATh, YMEHUSI JOKA3bIBATh TEOPEMBbI
Y HaXOJMUTb HECTaHAAapTHBIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHHE YMEHHUS PAacllO3HABAaTh HAa YEPTEKaxX, MOJIEISIX U B peallbHOM MUPE MHOTOTPAHHUKU U
TeJa BPAIleHUs], KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIN;

(¢hopMHpOBaHNME TOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHUSI MAaTEMAaTHUECKUX TEOPUH,
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MTPOBEICHUH PACCYKICHUI;

¢dbopMHpOBaHHE YMEHHS BIIAJETh METOAAMHU J0KA3aTEIbCTB M AJTOPUTMOB DPELICHMS, YMEHUS HX
IIPUMEHSITh, IPOBOANTH JOKA3aTEJIBHBIE PACCYKACHHS B XOJI€ PELICHHS CTEPEOMETPUUYECKUX 3a/1a4 U 3a7a4 C
MPaKTUYECKUM CoOJiep>KaHueM, (OpMUPOBAHHME MPEACTABIECHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MpPU
00OCHOBaHMH MaTEMaTHUYECKUX YTBEPKACHUH W POJIM AaKCUOMATUKU B TPOBEACHUU JEAYKTHBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPILIEHCTBOBAHME HMHTEIIEKTYAIbHBIX M TBOPYECKMX CIOCOOHOCTEH 0O0ydaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUN, KpUTUYHOCTH MBIIIIEHUS, UHTEPECa K U3YUEHHUIO
reOMeTpUH;

¢dbopmupoBanre (YHKIMOHAIBLHONM TPAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHH: YMEHHS paclio3HaBaThb
MPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peasIbHBIX )KM3HEHHBIX CUTYalUIX
U TpU M3YyYEHUH JPYruX Y4eOHbIX MPEeIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
MOJIETTUPOBAHUS PEANIbHBIX CUTYalUl, UCCIIEOBAHMSI TTOCTPOEHHBIX MOJIENIEeH, MHTEPIPETAIlUH MTOTYYEHHbBIX
pE3yJIbTATOB.

OCHOBHBIMH COZIEPKaTEIIbHBIMHU JIMHUSAMH yueOHOTo Kypca «I eomeTtpusi» B 10—11 kiaccax siBistoTCs:
«IIpsiMBIE 1 IIIOCKOCTH B POCTPAHCTBE», « MHOTOrpaHHUKN», «Tena Bpamenus», « BEKTOpbl 1 KOOPIANHATEI
B IIPOCTPAHCTBEY, «IBMIKEHUS B IPOCTPAHCTBEY.

Coopmynupoannoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUAMNY, PEICBAaHTHBIMU
reoMeTpuH Ha yriryOnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHUTCS KO BCEM COAEPKATEIbHBIM

2



JUHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAHME JIOTMUECKUX YMEHHMM pachpenensercs He TOJIbKO I10
COJIEpKATENIbHBIM JIMHUSIM, HO M 1O rojxam oOydeHus. CopepkaHue oOpa30BaHUs, COOTBETCTBYIOLIEE
NPEeIMETHBIM pe3yJbTaTaM OcBoeHUs1 DenepaibHON pabodeld MporpaMMbl, paclpeneNéHHBIM IO TroJam
00y4YeHHs, CTPYKTYPHPOBAHO TaKMM 00Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCAM
o0yuyaromuecs: odpalianich HEOJHOKPATHO. DTO MO3BOJISIET OPraHM30BaTh OBJIAJCHUE I'€OMETPUUECKUMMU
MOHATUSIMH U HaBbIKAMHU I1OCJI€0BATENBHO M OCTYIATENILHO, C COOJII0JICHHEM ITPUHLIUIIA IPEEMCTBEHHOCTH,
a HOBBIC 3HAHMA BKIIIOYATh B OOIIYIO CUCTEMY I'€OMETPUUECKUX MPEICTABICHUH 00yUJaloMMXCsl, PACIIUPS U
yray6usis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

[lepexoa K N3y4EeHHUIO T€OMETPUHU Ha YTIyOJIEHHOM YPOBHE I103BOJISET:

co3JlaTh yCloBus A1 AuddepeHnranun o0ydeHus, HoCTPOSHUs HHUBH Iy aIbHbIX 00pa30BaTeIbHbIX
nporpamMmM, oOecneuuTh YriyOJaEHHOE M3Y4YEHHE T€OMETPHHM KaK COCTaBIIONIEH ydeOHOro mpeaMera
«Maremartukay;

MOJIrOTOBUTh OOYyYaroIUXCsA K MPOJOJDKEHUIO M3yYeHHUs MaTeMaTHKH ¢ yd4€ToM BblOOpa Oymyriei
npodeccuu, odbecreurBas IPeeMCTBEHHOCTh MEKY OOIIMM U NPO(heCCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOr0 Kypca «I'eomerpus» Ha yriryboiaéHHOM ypoBHe oTBoAmTCs 204 vaca: B 10 kitacce
— 102 4aca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hezeno0).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapaJuleIbHbIE H
cKpeluBaromuecs npsmMele. [Ipusnaku ckpemuBaromuxcs npsmbix. [lapamieabHOCTb IPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapaJlJIC/IbHBIE IPSIMBbIE B IPOCTPAHCTBE, NIAPAIJICIIBHOCTD TPEX NMPSAMBIX, NaPAJUICIBHOCTD
npsMoil U rockoctu. IlapannensHoe W IEeHTpaTbHOE MPOEKTUPOBaHHE, n300paxenue ¢uryp. OCHOBHbIE
CBOWCTBA MapauIeIbHOTO NpOeKTUpoBaHUs. M300paxkeHue (uryp B mapajieNbHOM MPOEKIUH. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, yroJl MEXIy MNpsAMBIMH B IPOCTpaHcTBE. llapamienbHOCTh IUIOCKOCTEH:
napaJiesibHble INIOCKOCTH, CBOWCTBA MapajulebHbIX IIockocTel. IIpocreiiue npocTpaHcTBEHHbIE QUTYPBI
HAa IUIOCKOCTH: TETPAdIP, NapAJUICIECIIUIIEC, IOCTPOCHUE CCUCHUN.

[lepneHMKyIApHOCTD NMPSMOM U IUIOCKOCTHU: NMEPIEHIUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE, MPAMBIE
IapajuleJIbHbIE U NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHIUKYJIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O IPSIMOW MEPHNEHAUKYJIIPHON MockocTd. OpToroHanbHoe nmpoekTupoBanue. Ilepnenaukynap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MMPOEKIUs (PUTYPHI
Ha IUIOCKOCTb. [leprneHauKyIsApHOCTh IUIOCKOCTEH: NPU3HAK NEPHEHAMKYJSIPHOCTH JBYX IIJIOCKOCTEM.
Teopema 0 TpEX NMepreHAUKYIApax.

YIubl B IPOCTPAHCTBE: YIrOJd MEXAY IPSAIMOM U IUIOCKOCTBIO, ABYTPaHHBIM YroJl, JIMHEWHBIA YIOJl
IBYrpaHHOro yria. TpéxrpanHblil 1 MHOTOrpaHHble yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOIPAHHOTO yTJa.
CBolicTBa IUIOCKMX W JABYTPAHHBIX YTJOB TPEXIPAaHHOrO yria. TeopeMbl KOCHMHYCOB M CHHYCOB st
TPEXTPAHHOTO yIJa.

MHoOrorpaHHUKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. l[Ipusma: n-yrompHas npusma, npsMas H
HAKJIOHHas MpU3Mbl, OOKOBas M TOJHas MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, NPSMOYTOJbHBIN
napajuleJIenunes U ero coiicrBa. Kparyaiimme myTH Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oilnepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja, MpaBUIbHAs M yceuEHHas
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIbHOW NMupamuibl. [IpaBuibHbBIE MHOTOIPaHHUKHU:
MpaBUJIbHAS IPU3Ma U IIPABWIIbHAS MHPAMU/JIA, TPAaBUIIbHAS TPEYTOJIbHAS IMPAMHU/IA U ITPABUIIBHBIN TETpadIp,
Ky0. [IpeacraBienne o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTAd/IP, JOJAEKa3Ap U UKOCAdIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHan, yrisl. [nomaas 60KoBoi MOBEPXHOCTH
U TIOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/lb OCHOBaHUI, Teopema 0 OOKOBOM MOBEPXHOCTH MPSMOM
npu3Msbl. [lnomans O0OKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPaBHIIBHON MUPaMHbI, TEOpEMa O IJIOLIAAN
YCEUEHHOU NMUPAMHU/IBI.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPAaBUIBHBIX MHOTOTpaHHUKOB. CUMMETpHS B
MIPAaBUJIBHOM MHOTOIPAaHHHKE: CUMMETPHS Napajuieienuiea, CAMMETPHS IPABWIBHBIX IPU3M, CHMMETPHS
MIPaBUJIBHON TUPAMUIBI.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO BEKTOPAa, BEKTOPHI
KOJUIMHEapHbIC, COHANPAaBICHHBIE W IPOTHBOIIOJIIOXKHO HAIPAaBICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIEUCTBHSI C BEKTOPAMM: CIIO)KCHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE
BEeKTOpa Ha uuncio. CBoOHCTBa clI0XkeHUs BEKTOpoB. CBONMCTBa yMHOKEHHUS BeKTOpa Ha uucio. IlonsaTtue
KOMIUIaHapHbIe BeKTOpHL. [Ipu3Hak komiianapHoctu Tpéx BekTopoB. [IpaBuio napamenenunena. Teopema
O Pa3lOXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsimoyronpHas cucrema KOOpAMHAT B

4



npoctpanctBe. Koopaunate! BekTopa. CBsi3b MEXKIy KOOPAWHATAMU BEKTOpa M KOOPAMHATAMU TOYEK. YTOJI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHATHA: MIMHAPHYECKAss IOBEPXHOCTb, KOHHWYECKAas IOBEPXHOCTb, cepuyeckas MOBEPXHOCTb,
oOpa3yromiue moBepxHocTei. Tena BpameHus: MUIUHAP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Banmuaoe
pacrionioskeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paskeHue Ten BpamieHHs Ha
iockoctu. Pa3Béprka nunuHapa u konyca. Cummerpust chepsl U mapa.

O06BéM. OcHOBHBIE cBOMCTBa 00BEMOB Tel. Teopema 06 00bEME IPSAMOYTOJIBHOTO NapasliesIenuneia u
cieactBus u3 He€. OObEM MPSAMON M HAKIIOHHOW MPU3MBI, IUJIHMHIPA, MTUPaMUIbl U KoHyca. O0BEM mapa u
1IapOBOI'0 CErMEHTA.

KomOuHanuu Ten BpalieHus: 1 MHOTOrpaHHUKOB. Ilpu3mMa, BnucaHHas B LMJIMHAP, ONMCAHHAs OKOJIO
mwmHApa. Ilepeceuenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u cdepsl miockoctbto. Ilonstue
MHOT'OTpaHHHUKA, OITMCAHHOT'O OKO0JIO cephl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILCHMUS.

[Tnomanas MOBEpXHOCTH IWIIMHAPA, KOHYCA, IUIoMmaas chepsl u e€ dacteil. [lomodue B mpocTpaHCTBe.
OtHouenue 00bEMOB, MIIOLIaiel noBepxHOCcTel nNoJ00HBIX Guryp. Ilpeodpa3oBanue nogo6us, FOMOTETHUS.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenue ceyeHMI MHOTOIPDAaHHUKOB M TeJl BpALLEHUS: CEUYEHUs LWIMHIApa (MapajuieibHO U
NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHYyca (IapajulesibHble OCHOBAHUIO U MPOXOASIINE 4Yepe3 BEpIIHHY),
CEYEHUs 11apa, METO/bI TIOCTPOCHMSI CEUEHUI: METOJl CIEI0B, METOJl BHYTPEHHETO IIPOEKTUPOBAHUS, METO
[IEPEHOCa CEKYILEH IIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTse. Onepauuu HajJ BeKTopaMu. BekTopHoe yMHOXKeHHe BeKTOpoB. CBoiicTBa
BEKTOPHOrOo yMHOXeHMs. IIpsiMoyrosnbHas cuctema KOOpAuHAT B IIpocTpaHcTBe. KoopauHaTel BeKTOpa.
Paznoxenue BexTopa 1o 6asucy. KoopJuHaTHO-BEKTOPHBIA METO/1 IPU PELIEHUU T€OMETPUYECKHX 3a/1a4.

/{BH:KeHUs B IPOCTPAHCTBE

JBwxenus mpoctpancTtBa. OtoOpaxenusi. J[BwkeHuss u paBeHCTBO ¢uryp. OOmme cBoiicTBa
IOBYOKEHMNM. BUIbI IBHKEHMI: MapaIeNbHbIN MIEPEHOC, UEHTpadbHasi CUMMETPHS, 3€pKaJlbHass CUMMETPH,
MOBOPOT BOKPYT npsimoi. [IpeobpazoBanus nonodus. [Ipsimas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJITHEI'O OBIIIETO OEPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HUIIMUA 00YUYAIOMIETOCs] KaK aKTHBHOT'O M OTBETCTBEHHOT'O UJICHA
POCCHIICKOTO OOIIECTBA, MPEACTaBICHHE O MAaTeMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHUN, TMpOLENyp TpaxkIaHCKOro obmiecTBa (BBIOOpPHI, ONPOCHl U APYroe), yMEHHe
B3aMMO/ICIICTBOBATD C COLIMATIBHBIMUA HHCTUTYTAaMH B COOTBETCTBHUHU C UX (DYHKUIMAMU U HA3HAUCHUEM;

2) naTpMOTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTH POCCUUCKOM IPaXKTAHCKOW HJICHTUIHOCTH, YBOKEHUS K TPOILIOMY M HACTOSIIEMY
POCCHIICKOM MAaTEMATUKHU, IEHHOCTHOE OTHOLLEHUE K JOCTUKEHUSAM POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKOM
MaTEeMaTHYeCKON MIKOJIbI, HCIONb30BAaHUE JTUX AOCTHKEHHMH B JPYrUX HayKaX, TEXHOJOTHsX, chepax
9KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOrO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, 3THYECKOT0 MOBEACHUS, CBSI3aHHOIO C IMPAKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUN HAyKH U
NeSITEIbHOCThIO YUEHOI0, OCO3HAHUE JINYHOTO BKJIaJ]a B [IOCTPOEHUE YCTOMUMBOIO OyAyLIEro;

4) 3cTeTHYECKOEe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAst SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, pelieHui, pacCyKIEHUW, BOCIPUUMYMBOCTh K MaTEMaTHYECKMM AacleKTaM pPa3jIu4HbIX BHJIOB
HCKYCCTBa;

5) pusznyeckoe BoCIUTAHUE:

chOpPMUPOBAHHOCTh YMEHHsI TPHUMEHATh MaTeMaTU4YeCKHWEe 3HaHHWs B HMHTEpecax 3J0pPOBOTO H
Oe3omacHOro o0Opa3a >KHU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0pOBbIO (310pOBOE NHTaHUE,
cOanaHCUpPOBAaHHBIA PEXUM 3aHATUA W OTAbIXa, peryisipHas (u3nueckas aKTUBHOCTH), (U3NYECKOE
COBEPIIIEHCTBOBAHUE TPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIILHOCTHIO;

6) Tpynosoe BociuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH TPYAOJIIOOHS, HWHTEpeC K pa3IuyHbIM cdepam
MpoeCCUOHAIIBHON NIEITEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ MPUIIOKEHUSIMU, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BHIOOP OyTyIIel MPoeCcCHu 1 peaTn30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI, TOTOBHOCTH U
CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUI0 HA MPOTSIKEHUH BCEH JKU3HU,
TOTOBHOCTbH K AKTUBHOMY YUYacCTHIO B PEUICHUU MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKON HaINPaBJIECHHOCTH;

7) 3K0J0ruYecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh AIKOJOTHYECKON KYJIBTYPhI, MMOHUMAHHUE BIUSHUS COITUATHHO-2KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE TIPUPOJHOM U COIMAIBLHOM CpEIbl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
IKOJIOTHUECKUX TPOOJIeM, OpUEHTAIMs Ha MPUMEHEHUE MATeMAaTUYECKUX 3HAHUW i1 pelIeHus 3a1ay B
00JIaCTH OKpYIKaIoIIel Cpenpl, MIAHUPOBAHUE TOCTYNKOB M OLEHKH MX BO3MOXKHBIX TOCJIEICTBHI s
OKpY>KaloIleu Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHON MPAKTHUKU, TTOHHMMaHHWE MAaTeMaTH4YeCKol HayKH Kak cepbl 4eTOBEUYEeCKOW AeATeTbHOCTH,
9TanoB €€ pa3BUTUSA U 3HAYUMOCTH JUISl Pa3BUTUSA LMBWIM3AIUHM, OBJAJCHUE S3BIKOM MAaTEMaTUKH H
MaTeMaTUYeCKOW KyJIbTYpOM KakK CpPEACTBOM IO3HAHHUS MHPA, TOTOBHOCTh OCYILIECTBIIATH MPOCKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENHbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckue AeMcTBU:

BBISBIIATP M XapaKTEPHU30BaTh CYIIECTBCHHBIC IPHU3HAKH MATEMAaTHYECKUX OOBCKTOB, MOHSTHH,
OTHOIIEHUH MEXIYy TMOHATHUAMH, (POPMYIMpPOBATH OMpENCICHUS MOHSATUH, YCTaHABJIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIJIs1 00OOIICHUS U CPABHEHHUSI, KPUTEPUU TTPOBOJAMMOrO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPE0OPa30BBIBATH CYKIICHUS: YTBEPAUTEILHBIC  OTPHUIIATEIbHBIC,
eMHUYHBIC, YACTHBIC U 00IIIHe, YCIOBHBIE,

BBISBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W M MPOTHUBOpEUYrs B (haKTaxX, NAaHHBIX,
HAOIIIOICHUSX U YTBEPKACHUSIX, TIPeJIaraTh KPUTEPHH IS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEHHIA;

JI€JIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHH 110 aHAJIOTUH;

MPOBOAUTH CaMOCTOSITENIbHO JIOKA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (TpsMble U OT
MPOTUBHOTO), BBICTPAWBATh APryMEHTALUI0, NPUBOAUTH MPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpATh cioco0 pelieHus yueOHo! 3a/1aun (CpaBHUBATh HECKOJILKO BAPMAHTOB PEILICHUS, BRIOUPAThH
HauboJee MOAXOAAIIUN C YI4ETOM CAMOCTOATEIBHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHS:

MCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEI0BATEIIbCKUI MHCTPYMEHT IMO3HAHUS, (DOPMYITHPOBATH BOIIPOCHI,
¢bukcupyolye NpoTUBOpeUne, MpodieMy, yCTaHaBIMBAaTh MCKOMOE U JIaHHOE, (OPMUPOBATH TUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

MPOBOJUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA HKCHEPUMEHT, HCCIEIOBAHUE I10 YCTAHOBJICHHUIO
O0COOEHHOCTEHl MaTeMaTHuuecKoro oOOBeKTa, SBIEHHUSA, TMPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENTEHO (hOPMYIUPOBATH OOOOIIICHHSI M BEIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
HCCTIeI0BaHMS, OLICHUBATh JOCTOBEPHOCTH MOJMYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLECCA, @ TAKKE BBIABUTATH MPEAITOIO0KEHUS O €r0 Pa3BUTUH
B HOBBIX YCJIOBUSIX.

Padora ¢ undopmanueii:

BBISIBIIATH JCPUIUTH WHOOPMAITUHU, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETA HA BOMPOC U JJIsi PEIICHUS
3aJ1a49m;

BBIOMpaATh UHOOPMALIMIO U3 UCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAJTH3UPOBATh, CUCTEMATH3UPOBATH H
MHTEPIPETHPOBATH HHPOPMAIIHIO PA3TUYHBIX BHIOB B (OPM MpeACcTaBICHUS;

CTPYKTYpUpOBaTh HMHGOPMAINIO, TPEACTABIATh €€ B pasIuyHBIX (opmax, HLIIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCaJIbHbIEC Y4eOHbIE el CTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKJCHUS B COOTBETCTBUH C YCIOBHSIMHU U LIETSIMH OOIIECHUS, SICHO,
TOYHO, I'PAMOTHO BBIPAXaTb CBOI TOUYKY 3PEHHs B YCTHBIX U IIMCBMEHHBIX TEKCTaX, JaBaTbh IOSICHEHUS 110
XOJly pEIIeHUs 3a]a4l, KOMMEHTHUPOBATh IOJIY4YCHHBIN PE3YJIbTaT;

B XO/i€ OOCYX/IE€HUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOJIEMBI, pelaeMoi
3a/1a4y, BBICKA3bIBATh UJCH, HALICJICHHBIC HA IIOUCK PEILLIEHUs, COIIOCTABIIATh CBOU CYKJIECHHUS C CYKIACHUSIMHU
JIpYyTUX YYacTHUKOB Juajiora, oOHApy>KWBaTh pa3jMyde W CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(GbopMyIMpOBATh PA3HOITIACHS, CBOU BO3PAXKEHUS;



MIPEICTaBIATh PE3YIbTaThl pEIICHUS 33/1a4H, IKCIIEPUMEHTA, CCIIEJOBAHMUSI, IPOEKTa, CAMOCTOSITENIEHO
BbIOMpATh (popMaT BBICTYIUICHUS C YUETOM 3a7a4 IPE3EHTALNUN U 0COOEHHOCTEN ay TUTOPUH.

PeryisiTUBHBbIE YHUBEpPCAJIbHBIE YUeOHbIE IeiicCTBHUSA

Camoopranuszaums:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUs 3a/layd, BHIOMPATh CIOCOO pElIeHUs C y4ETOM HMEIOLIUXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUU C
y4E€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIJIETh HABBIKAMHU TI03HABATENbHOM pedIeKCMM KaK OCO3HAaHUS COBEpPIIAEMBIX JEHCTBUN U
MBICITUTEIIBHBIX TIPOIIECCOB, HX PE3YJIbTATOB, BIAJETh CIIOCOOaMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3yJbTaTa pelIeHUs MAaTeMaTHYECKOM 3a/1a4;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEUICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
NesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BHISBIICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IEIH M YCIOBHSAM, OOBSICHATH NPUUYUHBI JOCTHIKECHUS WIIH
HEJOCTHKCHHSI PE3YJIbTATOB JICATEIIBHOCTH, HAXOUTh OIIHOKY, JaBaTh OICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHAMBHIYabHOW pabOTHI MPH pPEIICHUH
y4eOHBIX 3aja4, MPUHUMATh IIeTh COBMECTHOW IEATCILHOCTH, ITUIAHUPOBATH OPTAaHHU3AIMI0 COBMECTHOM
paboThI, pacpeneNiaTh BUABI paboT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC M PE3yabTaT padoThl, 0000IaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

y4acTBOBaTh B IPYNMIOBBIX GopMax paboThl (00CYKAeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD) H
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHl M KOOPIUHUPOBATH CBOU JICUCTBUS C JPYTHMH WICHAMU KOMAH/IBI,
OIICHWBATh KAYECTBO CBOETO BKJIaJa B OOMIUH MPOJYKT MO KPUTECPHUAM, CPOPMYITUPOBAHHBIM yIaCTHUKAMU
B3aMMO/ICHCTBHSI.

MHNPEAMETHBIE PE3YJBTATbBI

K koniy 10 knacca oOyuaromuiicss HAy4uTCs:

e CcBOOOJIHO ONEPUPOBATH OCHOBHBIMU MTOHATUSAMH CTEPEOMETPUH IIPH PELICHUH 33]a4 U IPOBEACHUHU
MaTEeMaTHYECKHUX PacCyKJICHUMN;

® [IPUMEHSTHh AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX MPU PELICHUH T€OMETPUUYECKHUX 3a71ay;

e KJjaccu(UIUPOBaTh B3aWMHOE pACIOJOXKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OTMEpPUPOBATH MOHITUSIMH, CBSA3aHHBIMH C yIJIIaMH B MIPOCTPAHCTBE: MEXKIY MPSIMBIMH B
MIPOCTPAHCTBE, MEX/IY NMPSMOHN U MIOCKOCTHIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CBOOOJHO PAacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpHU3Ma, MUPAMUJIA, TPSIMOYTOIBHBIN
napasuenenunen, kyo);

e iIaccu(UIMPOBATh MHOTOTPAHHHUKH, BBIOMpPAs OCHOBAHUS I KIACCU(PUKAIINN;

e CcBOOOJHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C CEUCHHEM MHOT'OI'PaHHHKOB IIOCKOCTHIO;

e  BBINOJIHATH NapajuIeIbHOE, IICHTPATbHOE U OPTOrOHAIBHOE IPOEKTUPOBaHKE (PUTYP HA MIIOCKOCTb,
BBITIOJTHATE N300paKeHUs (PUTYpP Ha TUIOCKOCTH;

® CTPOUTH CEUEHHUS] MHOTOIPAHHUKOB DPA3IMYHBIMU METOIAMH, BBIMONHATH (BHIHOCHBIC) ILTOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;



BBIYUCIIATH TUIOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIPH3Ma, MPAMU/IA), TEOMETPHIECKUX Tell
¢ mpuMeHeHueM (hopmyJT;

CBOOOJTHO OIEPHPOBATH TOHATHSIMH: CUMMETPHS B MPOCTPAHCTBE, IEHTP, OCh M IIOCKOCTB
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHU (QUTYPHI,

CBOOOJTHO OIEPUPOBATH TMOHITHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAHHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJI BEKTOPAMH,

pemaTh 3a/1a4 Ha JOKa3aTeIbCTBO MATEMATHUECKUX OTHOIICHUI M HAX0XKIEHHUE T€OMETPUICCKUX
BEJIMYMH, NMPUMEHSISI U3BECTHBIE METOJbI IPU PEIICHUH MAaTEMAaTHYECKUX 3a/1a4 MMOBBIIICHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATH MPOCTEHIINE IIPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBbI
MIPH PEUICHUN CTEPEOMETPUYCCKUX 3a/1a4;

U3BJIEKaTh, IPEOOpPA3OBbIBATH W HHTEPIPETHPOBATh HH(POpPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

MPUMCHATH IMOJTYYCHHBIC 3HAHWA HA IMPAKTHUKE: CPABHHUBATH U AHAJIM3UPOBATH PCAJIbHBIC CUTYyalluu,
MPUMCHATH U3YUCHHBIC ITIOHATHA B IIPOLECCE ITOUCKA PCIICHHUA MATEMATUUCCKHA C(i)OpMy.]IPIpOB&HHOfI
HpO6JI€MI)I, MOACIINPOBATH PCAIIBHBIC CUTyallUh Ha SA3BIKEC I'COMETPUHN, UCCIICAOBATE ITOCTPOCHHLBIC
MOJICJI C HUCIOJIB30BAHUEM T'€OMETPHUCCKUX TOHSATHH W TeopeM, armapara aireOpbl, penatb
MPAKTUYECKHUE 33]]auH, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUYCCKUX BEIIMYUNH;

HMCTh MPCACTABICHUSA 00 OCHOBHBIX JTamax PasBUTHUA TICOMCTPHU KakK COCTAaBHOM dYacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kaacca o0ydaromuiicss HAy4YnuTCS:

CBOOOJTHO ONIEPUPOBATH OHATHSIMU, CBI3AHHBIMU C IUITMHIPUIECKOM, KOHUYECKOM U ChepruiecKoit
MMOBEPXHOCTAMH, OOBSICHATH CITOCOOBI TIOJTYUCHHS;

OTIePUPOBATH MOHITHUSIMH, CBS3aHHBIMU C TEJaMU BpAIICHUS: IMIIMHAPOM, KOHycoM, chepoil u
apom;

pacrno3HaBaTh Tella BpalieHus (IUIUHAP, KOHYC, chepa U map) U 00BACHATH CIIOCOOBI MOTYUYEHHS
TEJ BpalllCHHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACTIONOKEHUE CPephl U MIOCKOCTH;

BBIYUCIISITh BEITUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TeN BpalleHUs, OO0BEMBI W ILIOMIATU
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKHUX TEJ C MPUMEHEHHEM (POpMYIT,
CBOOOJHO OMEpPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWMHAIMAMHU TeNl BpalICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cepy W ommcaHHBIA OKoJo cdephl, cdepa,
BIHMCaHHasi B MHOTOTPAaHHUK WJIU TEJIO BPalllCHMUS;

BBIYHCIISATH COOTHOIICHHS MEXIY TUIOIIAIIMU TTIOBEPXHOCTEN 1 00bEMaMu TTOTOOHBIX TET;
n300paxkaTh U3y4aeMble GUTYPHI, BEITOTHATH (BBIHOCHBIC) TUIOCKHUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX
00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHI3Y, CTPOUThH CEUEHUS TEJl BPAIllCHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh HH(POPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

cBOOO/IHO OMEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH ONEPAIMU HaJ BEKTOPaMHU;

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

peraTh TEOMETPUYECKHUE 3aJa4ll Ha BBIYHCICHHE YTJIOB MEXAY MPSIMBIMA MU TUIOCKOCTSMH,
BBIYMCIICHHE PACCTOSHUM OT TOYKH 10 TUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJIa TIPH PEIICHUH;



cBOOOHO ONEPUPOBATh MOHITUSIMH, CBSI3aHHBIMU C BUKEHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
TIBHKEHUM,

BBINIOJHATh M300pakKeHHWs MHOTOTPAaHHUKOB M Tl BpalleHHs MpU MapalieIbHOM IepeHoce,
LUEHTPAJbHOW CHUMMETpPUHU, 3€pKAbHOM CHUMMETPUH, TMpPU [OBOPOTE BOKPYr MPSMOIi,
npeoOpazoBaHus TOI00MS;

CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB M TeJl BpAIEHUS: CEUEHUsS IUIMHApa (TMapajuieIbHO HU
MEPIEeHIUKYISIPHO OCH), CeUeHUs KOHyca (MapajiesibHble OCHOBAHHMIO M MPOXOJAIINE Yepes3
BEpILNHY ), CEYEHHUS 11apa;

MCIOJIB30BATh METO/IbI IOCTPOCHUS CEUEHHI: METO/I CIIEIOB, METO/I BHYTPEHHETO MPOEKTUPOBAHHUS,
METOJ IIEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUS,;

MPUMEHSTh TeOMETpUYecKre (aKThI Ui PEHICHUSI CTEPEOMETPUIECKUX 3a/1a4, MPEIIIOoIararomnx
HECKOJIBKO IIaroB PEUICHHUS, €CIIM YCIOBUS TPUMCHEHHUS 33JIaHbl B IBHOH M HESIBHOU (hopMe;
pelaTh 3a/1a4M Ha JOKAa3aTeIbCTBO MATEMAaTHUECKUX OTHOIICHUH M HaX0XKIEHHE T€OMETPUICCKUX
BEJIMYH;

MPUMEHSTh MPOTPaAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PELICHUU
CTEPEOMETPUIECKUX 3a]1a4;

MIPUMEHSITH MOJyYeHHBIEC 3HAHUS HA MPAKTHUKE: CPABHUBATH, aHAIM3UPOBATh U OLIEHUBATH PEaIbHbIE
CUTYalli{, IPUMCHATh M3YUYCHHBIC MOHSITHS, TEOPEMbI, CBOWCTBA B IPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu chOopMyITUPOBAHHON MPOOIEMBbI, MOJICIUPOBATh peajbHble CUTYallUd Ha S3BIKE
Te€OMETPUH, UCCIIEI0OBATh MOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM T€OMETPUYECKUX MOHSATUI U
TeopeM, ammapara aireOphl, pemiaTh NpPaKTUYECKHe 3aJadd, CBS3aHHbIE C HaXOXKICHUEM
TCOMETPHUYSCKUX BEIINYUH;

UMETh TpeAcTaBlIeHUs 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie  IMpakruueckue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
1 BBenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHI{mfynﬁpHOCTL MPSIMBIX | o5
IJIOCKOCTEH B IPOCTPAHCTBE
5 Vbl U paccTosHUS 16
MHororpanHuku 7 1
BexTopsl B ipocTpaHcTBe 12
3 HOBTOPCHHG, 000011IeHre U cUcTeMaTU3alus 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11




11 KUIIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBanue pa3aejoB U TeM nudpoBLIe
Ne ii/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 AHanuTh4YecKasi reoMeTpust 15 1
5 [ToBTOpEHME, O606H16HI:I€ u 15 1
cUCTEMATH3aIUs 3HAHUN
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUS 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 5
cUCTEMATH3aLUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0

12
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INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IIOCKOCTH, TTAPAJUICIBHBIX MPSIMbIX
(OTpE3KOB), cepeaANHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[lonsATHs cTepeoMeTpun: TOUKa, IpsMasi,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
IpaBUJia U300paKEHMsI Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSMBIX
(OTpE3KOB), cepeaANHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
nepeceKaroInecs npsiMasi ¥ TIO0CKOCTh;
HOJTYPOCTPAHCTBO

[ToHsATHS: TIepeceKaroIrecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi ¥ TO0CKOCTh;
HOJYPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUIITIX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHuKH, H300paskeHNe TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

14




10

11

12

13

14

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H3o00paxeHne cedeHuit mupamuibl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOJAT uepe3 ux peéopa.

N300pakeHue nepeceueHus moryueHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOSHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

N300paxeHne ced4eHuit mupamMmubl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOJAT uepe3 ux péopa.

N300pakeHue nepeceueHus moxy4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HBIMU LIBETaMU

N300pakeHne ceueHuit mupaMuibl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.

N300pakeHne nepeceueHus mory4eHHbIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYEHUH Pa3HbIMM LIBETaMU

N300pakeHne ceueHnit mupaMubl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.

N306paxeHue nepeceyeHus NoayuyeHHbIX
IJI0CcKOCTeN. PackpammmBanue MOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETaMU

Merton ciaenoB s MMOCTPOCHUA CeUYeHUI

15

Mertox cieqi0B A1t TOCTPOCHUS CEUSHHI.
CaolicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN
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16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoenue ceueHnuii B mupamuze, Kyoe mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOCHUS

[TocTpoenue ceueHnuit B mupamuse, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKUCh 1I1aroB
IIOCTPOEHUS

IToBTOpenue nnanumerpun: Teopema o
IPONOPLUHUOHATBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX HA
BBIHOCHBIX 4epTexax. McTtopust pa3BUTHs
MJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbnas pabota "AKCHOMBI
crepeomerpun. CeueHus"

16




24

Bzaumnuoe PacCIoJIOKCHHUC NPSAMBIX B
npocTtpancTBe. CKpeluBaronyecs npsiMole.
[Ipu3Haky CKpemuBarOMMXC MPSAMBIX.
[TapamienbHble IPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM NapajuIeIbHON
JAHHOM IPSIMOM, NIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB Tpex MpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCS NPSMBIX

27

28

29

30

31

[TapamnensHoe mpoekTHpoBaHue. OCHOBHBIE
CBOMCTBA MapaJIJICIIBHOTO IIPOCKTUPOBAHUS.
N3ob6pakenue pa3Hbix Guryp B
HapaJyIeIbHON MPOEKIINH

IleHTpanbHas IpoeKusa. YTOI C

COHaIIpaBJICHHBIMU CTOPOHAMU. Yron MCKIAY

MMpAMBIMHA

3aauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTD MPSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeIbHOCTU IPSIMON U
IIJIOCKOCTH

FGOMeTpI/I'-IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC U
JA0Ka3aTC€JIbCTBO, CBA3aHHBIC C

17




32

33

34

NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHune ceueHus, IPOXOASILETO Yepes3
JIAHHYIO MPSIMYIO HA YEPTEKE U
MapajuIebHOTO IPYTrou npsamoit. Pacuér
OTHOLIEHUI

[TapannenbHas MPOEKIKS, TPUMEHEHUE TS
MOCTPOEHUS CeUeHUH KyOa 1
napasuienenunena. CBoncTa
napajuviejenunea u mpu3Msl

HapaJ'IJ'IeJ'IBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIIIIGfI
Yyepe3 TOUKY, He MPUHAAJICKAITYIO0 TaHHOM
MIJIOCKOCTH U CIIECTBUS U3 HEE

36

CaolicTBa napauieabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX NTEpECceueHus pu
NePECEUCHHH JIBYX MapaljiesIbHbIX
IIJIOCKOCTEM TpeThen

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpPE3KaxX NapaJlJICIbHBIX IMMPAMBIX,
3aKJII0OYEHHBIX MCKAY napaljlCJIbHbIMA
IJIOCKOCTSIMU; O TIEPECEUSHHUH MPSIMOH ©
JBYMs IapaJIENbHBIMU TUNIOCKOCTSIMU

38

39

[ToBTOpenue: Teopema Iludaropa na
TUTOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA

18




CgoiicTBa Ky0a U IPSIMOYTOIBHOTO

40 napajuleienuIe1a

41 Beruucnenue JUinH OTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TIapajuIeNeINIe e
[IeprieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

42 [Tpu3Hak neprneHIuKyIApPHOCTH IPSIMOU U
IUIOCKOCTH
[IeprieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAILECH
yepe3 TOUKY NPOCTPAHCTBA U
NEPIEHAUKYISIPHON K INIOCKOCTH

45 I110CcKOCTH ¥ IEPIIEHANKYIISIPHBIE UM
IIPSIMBbIE B MHOTOI'PaHHHUKAX

46 [InockocTH U EPIIEHAUKYIIAPHBIE UM
IIpsIMbIE B MHOTOTPaHHHUKaX

47 [Iepnenpukynsap u HaknoHHas. [loctpoenue
NEPIEHAUKYIISIPA U3 TOYKH HA MPSMYIO

48 Ilepnenaukymnsap u HaknoHHas. [loctpoeHnue
NEPIEHAUKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nepneHAuKyIsApax (mpsamas
u oOpaTHas)

50 Teopema o Tpéx nepneHAuKyIspax (mpsmas
u oOpartHas)

51 Yrois Mexay CKpeLUBAIOIUMUCS NIPSIMBIMU

59 ITouck neprneHIuKyIspHBIX IPSIMBIX C

NMOMOIIBIO MICPIICHAUKYJIAPHBIX IIJIOCKO cTen

19




53

OpToroHanbHOE IPOEKTUPOBAHNE

54

55

[TocTpoenue ceuenuii kyoa, MpU3MBI,
MPABUJIbHOM MUPaAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

[Moctpoenue cedenuii Kyba, mpU3MBbl,
NPaBWIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
m1ockocty. [limockocTu cummerpuil B
MHOI'OrpaHHHUKax

57

58

[Ipu3Hak nepnesauKyISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

62

CnocoObl ONyCTUTh NEPIIEHANKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU IO MapalIeIbHON
IPSAMOi

CrBur no HenapauienbHON IPSIMOH,
MU3MEHEHHUE PACCTOSIHUM

KontponbHas padota "B3zaumnoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAY MPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCUHYCOB

20




64

[ToBTOpEeHuE: yron Mexy
CKPELIMBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

65

66

FCOMeTpI/ILIGCKI/IC MCTOAbI BEIYUCIICHUA YyIjia
MCKAY MNPSAMBIMHA B MHOTI'OI'PaAHHHUKAX

JByrpanubiii yroj. CBOHCTBO JTUHEMHBIX
YTJIOB IBYT'PAHHOTO yTIiia

67

68

69

70

[lepnennukynsapuble niaockoctu. CBoiicTBa
B3aUMHO MEPIIEHANUKYJIAPHBIX IIJIOCKOCTEN

[TpusHak neprneHIuKyJIIpHOCTH INIOCKOCTEM;
TeopeMa O IPSIMOM IEPECEeUEHUs IBYX
IIJIOCKOCTEW MEPIEHIUKYIISAPHBIX TPEThEHN
IUIOCKOCTH

[TpsMoyronbHbIi napauienenunesn; Kyo;

HU3MCPCHUA, CBOICTBa IPAMOYTOJIBHOT'O
napajuiejcnuicaa

TeopeMa 0 JUaroHaJimi npsamMoyroJibHOTro
napajjeenuieaa u CJICACTBUC U3 HEe

71

CrepeomeTpruecKkue 1 MPUKIIaIHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIJTIOCKOCTH

72

73

[ToBTOpEeHME: CKpENTUBAIOIIUECS MPSIMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHHUKAX

[Tapa napaynenbHBIX IIIIOCKOCTEW HA
CKPELIUBAIOIINXCS MIPSMBIX, PACCTOSTHUE
MEXIY CKPEIINBAOIIMMUCS TPSMBIMHU B
IIPOCTHIX CUTYaLHsIX
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Paccrosnue oT ToUukn A0 IIIIOCKOCTH,

“ paccTosiHUE OT MPSIMON 710 IIIOCKOCTH
Brruuciienre pacCTosTHUM MEXITY

75 CKPELIMBAOIIMMUCS IPSIMBIMU C IIOMOIIbIO
MEPIECHINKYISPHON TIIOCKOCTH
TpéxrpaHHblil yroJ, HEpaBEeHCTBA JJIs

76 TpexrpaHHbixX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJISA
TPEXTPAHHOTO yria

77 DneMeHTHI ChepruIecKoil reOMeTpUu:
reo/Ie3n4YecKre JIMHUM Ha 3eMie

78 KonTponsHas padora "YTiel u paccTosHus"

79 Cucremaru3zaius 3HaHUN "MHOTOTpaHHUK U
€ro 3J1eMeHTHI"

80 ITupamupa. Buasl nupamup. [paBunibHas
nupamuia

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 IIpssMo# napaienenunes, NpsMoyroabHbIN
napasenenunes, Kyo

83 Brimykisle MHOTOrpaHHUKH. Teopema
Ditnepa
Beinykisle MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIE 1 TOTYITPABUIIBHBIE
MHOTOTPaHHUKHU

85 KonTtponpHas padora "MHuororpanHUKH"

86 [TonsiTvie BeKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB
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88 Pa3zHoctb BekTOpOB

89 [IpaBumno mapasienenurena

90 YMHOKEHHE BEKTOpa HA YUCIIO

01 PaznoxeHnne BekTOpa 1o 6a31/1c3: TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH

92 CkayisipHO€E MTPOU3BEICHUE 1

93 Brruuciienue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

99 O06o00meHne U cucTeMaTu3alus 3HaHUK 1

100 WToroBas KOHTpOJIbHAsA paboTa 1

101 Hroroas xonTpoapHas pabora 1

102 O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KUIIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
JlaTa uudgposbie
Nen/m Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero u3y4eHusi oOpaszoBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBropenue temsl "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHue TeMsbl "Bbhrunciaenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEeHUE TeMBbI "YpaBHEHHE MTPSIMOH, 1
poxosuIei yepes 1Be TOUuku"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
8 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMUPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MEX1y NPSIMbIMH B MHOTOTPaHHUKaX
1 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXJy TUIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMyna pacCTOSSHAS OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATAX

24




HaxoxneHne paccTossHui OT TOUKHU A0

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU J10
IJIOCKOCTH B MPABUIILHON MTUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOT'OTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEH

19 [TapannensHble MPSIMBIE U TIIOCKOCTH:
napajvieIbHbIC CEUCHUS

20 [TapannenpHbie MpsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU

21 [TapannensHbIe MPSIMBIE U TIIIOCKOCTH: YTJIbI
MEXy CKPEIIUBAIOUIUMUCA PSIMBIMU
[lepnenauKkysipHBIC IPSMBIE U TNIOCKOCTH:

29 CTaHJapTHBIC TTAPhI IEPIIEHIUKYIITPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenaukymsipHbie MPSMBIE U TNIOCKOCTH:
Teopema O TpeX MepreHIuKyIsIpax

24 [lepnenaukynsipHbie MPSMBIE U TNIOCKOCTH:
BBIYHCIICHUS ITTUH B MHOTOTpaHHUKAX
[ToBTOpEHME: TUIOMIAAN MHOTOYTOJIBHIKOB,

25 dbopMyITBI 1715 TUTOMIAEH, COOOpaKEHUS

noxoous
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26

HOBTOpeHI/Ie: rmjiaomaan MHOT'OYT'OJIbHUKOB,
(hopMyIIBI 1715 TUTOIAIEH, COOOpasKeHUs
og00ust

27

28

29

[ToBTOpEHME: TUIOMIAAM MHOTOYTOJIBHIUKOB,
(hopMyIIBI I71s TUTOIAEH, COOOpasKeHUs
o 00Ms

[Inomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

[Inomany ce4eHnii MHOTOI'PaHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

30

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOI'PAaHHUKOB"

31

32

O06BéM Tena. O0BEM MPSIMOYTOIBHOTO
napaJulesenunena

3amaun 00 yABOEHUM Ky0a, 0 KBaJgpaType
Ky0a; 0 TPHCEKLIUH yriia

33

CrepeomeTpudeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJulesenunena

34

35

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuieJenuIe a

O0BEM npsMOit TPU3MBI

36

CrepeomeTpHuyuecKue 3a1a4u, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOM TPU3MBI

37

[IpuknaaHble 3a1a4u, CBI3aHHbIE C 00BEMOM
MPSAMOM TPU3MBI
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Brruuciesue 00bEMOB TEJ C TOMOLIBIO

38 onpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 onpeaenéHHoro uurerpana. O0bpém
MU PAMH/TBI

40 dopmyna 00bEMa mupamMuasl. OTHOIICHUE
00BEMOB IMUPaMU/I C OOIITUM yTIIOM

41 ®dopmyna 00bEMa nupamuasl. OTHOIICHHE
00BEMOB MUPaMHU/ C OOIIMM yTIIOM

42 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C
00BEMaMH MUPaAMUJIbI
[Ipuknagueie 3agaun mo Teme "OObEMBI

44 Tea", cBA3aHHbBIE C 00BEMOM HAKJIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM MTUPAMHUIBI

46 [Tpumenenue 00bEMOB. Brruncnenue
paccTostHUS 10 MIIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOrOrpaHHHUKa"
HunuHaapudeckas TOBEPXHOCTb,

48 00pa3yroIIre IMUITHHIPHISCKON
MMOBEPXHOCTH

49 Munuuap. [IpssMoit KpyroBod HUIMHAP.

IInomane MOBCPXHOCTHU HUIJIMHAPA
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Konnueckas moBepxHOCTh, 00pa3yromiye

50 KOHHYECKO moBepxHocTu. Konyc

51 Ceuenune KOHyca IJIOCKOCTBIO,
napauIeIbHON IIIOCKOCTH OCHOBAHUS

59 Yceuénnsplii konyc. M300paxeHnne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomans OOKOBO TOBEPXHOCTH U TOJTHON
MIOBEPXHOCTHU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 J0Ka3aTeIbCTBO U BHIUUCIICHNUE,
MOCTPOCHUEM CEYECHU LIMIIMHIIPaA, KOHYyCca
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MOCTPOSHUEM CEUSHHH IMIINHAPA, KOHyCa

57 [TpuknaaHbie 33129, CBSI3aHHBIE C
WIAHAPOM

58 [TpukinagHble 3a1a4M, CBSI3aHHBIE C
TTHIPOM

59 Cdepa u map
[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps miockoctsto. Bua un
n300paxkeHue mapa
[epeceuenue cepbl U Mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps miockoctsto. Bua un
n300pakeHue mapa

62 VYpasuenue chepsl. [Lnomans chepst u e

qacTten
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63

Cummerpus chepsl u mapa

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUEC, CBA3AaHHBIC

o4 co cdepoii u mapom, OCTPOSHUEM UX
CEYECHMU TIOCKOCTBIO
CrepeomeTrpuuecKue 3a1a4n Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHHE, CBSI3aHHbIE
co cdepoii u mapom, OCTPOSHUEM UX
CEYEHMH MIIOCKOCTHIO

66 [IpuknanHbie 3a1a49m, CBSI3aHHBIC CO chepoi
U I1apoM
[ToBTOpEHUE: OKPYKHOCTH HA IIJIOCKOCTH,

67 BBIUHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE
noxoous

68 Paznuunble KoMOMHAIMY TEJ BpalIEHUs U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

70 3anaun o teme "Tena v MOBEPXHOCTH
BpateHus"

71 KonrtponbHas padota "Tena 1 moBepXHOCTH
BpatieHus"

7 O6wém numunapa. Teopema 06 00bEMeE
MIPSIMOTO LUJIMHpA

73 Brruncienne 00bEMOB TEI C IIOMOIIBIO
onpenenéHHoro uHaTerpaia. O6béM KoHyca

74 [Tnomaau 6OKOBOM U MOTHON TOBEPXHOCTH

KOHyCa
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75

76

77

78

79

80

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/IPA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0IaAu TOBEepXHOCTEN Ten"

O06BEM mapa u mapoBoro cekropa. Teopema

00 00béme mapa. [nomans chepsl.
CrepeoMeTpHUYeCKHE 33a]1auu, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TIapa, IMapoBOTo
CErMEHTa U IIapOBOTr0 CEKTOPA

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBAI3aHHBIC ¢ 00BEMOM IIapa 1
wionaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIA IIMH ITOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX Tell

[Tono6HbIe Tena B MpOCTPAHCTBE.
N3menenue o0bnEma mpu mo100uu.
CrepeoMeTpHUyecKre 3a7a4u, CBI3aHHBIE C
BBIUHCITICHHEM 00BbEMOB Tell U TUIOIIAAeH
IIOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBuxenust npoctpaHcTBa. OToOpaskeHus.
JIBv>kenus u paBeHCTBO duryp. OO0mue
CBOMCTBA JBIKEHUHN

82

83

Buael nBukeHunii: napajuiesbHbIN NEPEHOC,
LEHTpAJIbHAsI CHMMETPUS, 3epKajbHas
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOM

[IpeoOpaszoBanus nogobus. [psmas u chepa

Olinepa
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84

85

86

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

KontposnbHas padota "BekTopsl B
npoctpaHcTae"

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucrtemaTtusanus 3Hanuil: "l[lapamienbHOCTh
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Oo6o6maromee nmosTopenue 11 nmoHsTH U
MeToJ10B Kypca reometpuun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTae"

88

Oo6o6maromee nmosropenue 11 nmoHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocTpaHcTae”

89

O6o6mmatomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucreMarusanus 3HaHui: "OobeM
MHOIOrpaHHHUKa"

90

O6o6matomiee nopropenue 11 nonsruii u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "OobeM
MHOT'OrpaHHHUKa"

91

Oo6o06maroriee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 xnaccos,
cucreMatusanus 3Haguii: "Inomann
MOBEPXHOCTU U 00BEMBI KPYIJIbIX Te"
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92

O6o6matomee mopropenue 11 nonstuii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMaTtu3anus 3Hanuii: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

93
94

HToroBast KOHTpOJIbHAsL paboTa

HroroBas koHTpoJsIbHAs paboTa

95

96

97

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
3HAHUH

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK

HAayKHu 1 eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXCHCPHBLIX 1 KOMIIbIOTCPHBIX TCXHOJIOI' ni

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK
HAayKHu U e€ POJIb B pa3BUTHUHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT Ut

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ pojib B pa3BUTHUH COBPEMEHHBIX
MH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK

HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kog .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NMpoBepPsieMoro N
00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CICACTBUS M3 HHUX IIPH PEIICHUH
' T€OMETPUUYECKUX 3aJ1a4
73 OnepupoBarh TOHATHSIMH: TAPATUICTBHOCTh M TEPICHIUKYJISIPHOCTh TIPSIMBIX |
' IUIOCKOCTEH
7.4 KiaccuduimpoBaTs B3auMHOE PacoIOKEHHUE MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBarh MOHSATHUSMH: JBYTPAaHHBIM YTroj, TpPaHW IBYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOTO YIJIa, TUHEHHBINA YTOJl JBYTPAHHOTO YIIIa, FPpaayCcHas Mepa ABYTPaHHOTO
yria
76 OnepupoBarh  TOHATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIH W HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, PABUIHHBIA MHOTOTPAHHHUK
77 Pacrio3naBaTh  OCHOBHBIE  BHJBI ~ MHOTOTPAaHHUKOB  (NMUpaMuia,  MpHU3Ma,
' MPSIMOYTOJIBHBIN Napasiesenune, Kyo)
Knaccuduinupoate MHOTOTpaHHUKH, BbIOMpass OCHOBaHMS JUIS KIAcCHU(pUKALUU
7.8 (BBIMTYKJIbIE U HEBBIMTYKJIbIE MHOTOTPaHHUKH, PABUILHBIE MHOTOTPAHHUKH, TIPSMBIE U
HAKJIOHHBIE MPU3MBI, TApaIIIEICTIUIIE b )
7.9 OnepupoBarh MOHATHAMHE: CEKYIas TNIOCKOCTh, CEYCHUE MHOTOTPAHHIKOB
710 OOBACHATH TPHUHIMUIIBI TOCTPOCHUSI CEYEHUN MHOTOTPAHHHMKOB, UCIOIB3YS METOJ
' CIIE/IOB
711 CTpouTh CEYeHHsS MHOTOTPAHHHUKOB METOJOM CIICJIOB, BBITIOJNHATH (BBIHOCHBIC)
' TJIOCKHE YEePTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXJICHHE TCOMETPHUSCKHX BEIMYMH IO 0Opasiam WU
QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTUICCKUE METOABl TIPU  PEHICHUH
7.12 CTaHJIAPTHBIX MATEeMATHUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHHU MEXKIY IBYMS
TOYKAMH, OT TOYKH JIO0 TPSIMOH, OT TOYKUIO TUIOCKOCTH, MY CKPEITUBAIONTUMUCS
MPSIMBIMU
Pemarp 3amaun Ha HAXOXJICHHE TCOMETPHUYSCKHX BEIMYMH IO oOpasiam WU
QITOpUTMaM, TPUMEHSS W3BECTHBIC AHAIMTHYCCKHE METOABl TIPH PEIICHUU
7.13 CTAaHIAPTHBIX  MaTEeMaTHYECKUX  3aJad Ha  BBIYHCICHHE  YIJIOB  MEXIY

CKPELIUBAIOIIMUMUCS IPSIMBIMU, MEXAY IIPSAMOH U INIOCKOCTBIO, MEXKIY IIJIOCKOCTSIMU,
JIBYI'PAaHHBIX YIJIOB
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Bbruncnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,

7.14 NUpPaMU/Ia) ¢ IPUMEHEHUEM (OPMYII, BBIYUCISATh COOTHOIICHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMH 1OI0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATHSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
' CUMMETpUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (PUTYPHI
W3Bnekatb,  IpeoOpa3oBbIBaTh W HMHTEPHPETHPOBaTH  HMH(oOpManuio o
7.16 IIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UIypax, MPEJICTABICHHYI0 Ha 4YepTexax M
pHCYHKaX
[TpumensTs reoMeTpuveckue (GaxKThl AT PEHICHUS CTEPEOMETPHUECKUX 3ajad,
7.17 MIPEANOJIAraloUX HECKOJIBKO 11ar0B PELICHUs, €CIIM yCIOBUs IPUMEHEHUS 3a/1aHbl B
SIBHOU (hopme
718 [IpumensaTs IIpoCTeNIIne IIpOrpaMMHBIE CpeacTBa u 3JIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoAUTE mpUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B IMPHUPOJIE U JKU3HHU,
' pacrio3HaBaTh [IPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh OJTyYeHHBIE 3HAHUS HA IPAKTUKE: aHATU3UPOBATh pPealbHbIE CUTYallUH U
IPUMEHATh M3YUYEHHbIE MOHATUS B IPOLIECCE MOUCKA PEIICHUS MaTeMaTHYeCKH
790 copMyIMpOBaHHOW NPOOIEMbI, MOJECIUPOBATh pEaJbHbIC CUTYallMd Ha S3bIKE
' reOMETPHH, UCCIIE0BATh IIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM F€OMETPUUYECKUX
MOHATUH U TeopeM, ammnapara aiaredpsl, pelmaTh IPaKTUYECKHE 3a/1a4H, CBSI3aHHbBIE C
HaXO0X/IEHUEM T'€OMETPUUYECKUX BETUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh  MOHATHSAMHM:  IWJIMHApPUYECKass  IOBEPXHOCTb,  OOpasyrolue
6.1 UMIMHIPUYECKON MOBEPXHOCTH, LIMIUHAP, KOHUYECKasl MOBEPXHOCTh, 00pa3yrolne
KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacmo3naBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TN BPALLICHUS
6.4 KnaccudunupoBats B3auMHOE pacnojoKeHue cepbl U MI0CKOCTH
OnepupoBaTh MNOHATHSMM: LIAPOBOM CErMEHT, OCHOBAaHHME CErMEHTa, BBICOTA
6.5 CETMEHTA, IIapOBOW CIIOM, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA ILIAPOBOIO CIIOS,
IaPOBOU CEKTOP
6.6 Boraucnare 00bEMBI M TUIOMIAAN TOBEPXHOCTEN TEJ BpaIleHHs], TCOMETPUUYECKUX Tell
' C mpUMeHeHUeM (Gopmyt
6.7 OmnepupoBath MOHATUSMHU: MHOTOI'PaHHUK, BIIMCAHHBIN B chpepy M ONMUCAHHBIN 0KOJIO

cdepsl, chepa, BOUCaHHAS B MHOTOT'PAaHHUK WJIM TEJIO BPALECHUS
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BBIYHCIATE COOTHOIICHUS MKy TUTOIIAISIMUA TIOBEPXHOCTEH U 00bEMaMU MOJOOHBIX

6.8
TE
6.9 N3o0paxaTh u3yyaeMble GUTYPBI OT PYKH M C IPUMEHEHHEM IMPOCTBIX YEPTEIKHBIX
' UHCTPYMEHTOB
6.10 BrInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
' BHJI CBEPXY, COOKY, CHH3Y; CTPOUTh CEUCHHUS TEJ BpaIlCHHUs
W3Bnekarb,  HMHTEPHpPETUPOBATH W MPeoOpa3oBbIBaTh  WMHGOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax, MPEACTaBICHHYI Ha YEpPTekKax M
pUCYHKaX
[IpuMeHSITh reoMeTpuveckre (aKThl JUIS PEIICHHUS CTEPEOMETPUYCSCKUX 3ajad,
6.12 MIPEIITOJIAraIOIINX HECKOJIBKO IIAroB PEIIeHUs, €CJIA YCIIOBUS TPUMECHECHHUS 3a/IaHbI B
ABHOH (popme
6.13 OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBITIONHATE JEHCTBUS CIIO)KCHHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB W YMHOXCHHS
' BEKTOpA Ha YHCII0, OOBSACHATH, KAKUMH CBOMCTBAMH OHU 00JIaIAI0T
6.15 [TpuMeHSTh MPpaBUIIO HapajlIeICIMIIeIa IPU CI0KCHHH BEKTOPOB
OnepupoBarh MOHATHAMU: IEKAPTOBBI KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIIh
6.16 BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIroJI MEXKIy BEKTOPaMH,
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIAHAPHBIC BEKTOPBI
HaxomuTh CyMMy BEKTOpPOB W MPOM3BEACHHE BEKTOpa HA YHCIO, YToJll MEXIy
6.17 BEKTOpaMH, CKaJsIPHOE TIPOM3BEJCHUE, paCKIaJbIBaTh BEKTOP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3a/aBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemarp mpocteiiline reoMeTpuyecKHe 3aladd  Ha TMPUMEHEHHE BEKTOPHO-
' KOOPJIUHATHOTO METO/Ia
Pemate 3amaun Ha J0Ka3aTEIbCTBO MAaTEMAaTUYECKMX OTHOIICHHH M HAXOXKICHUE
6.20 TCOMETPHUYECKUX BEJIIMYUH 1O OOpasliaM WM ajlropuTMaM, MPUMEHSS H3BECTHBIC
METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATHICCKUX 3a/1a4
6.21 [TpumeHsTH npocTeimue MPOTpaMMHEBIE CpencTBa u AIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CHCTEMBI TP PEIICHUN CTEPEOMETPUICCKIX 33]1a
6.22 [IpuBOIUTE TpPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOJE H KHU3HHU,
' pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE
[TpuMeHsITh TOJTyYeHHBIC 3HAHUS Ha IPAKTHKE: aHATM3UPOBATh peabHBIC CUTYAIH U
MPUMEHSITh HM3yYeHHBIC IMOHATHS B TPOIECCE TOWCKA PENICHHS MaTeMaTHYCCKU
6.23 chopMyITUPOBAaHHOW TPOOJIEMBI, MOJEIUPOBATh pPEAIbHBIC CUTyaIllMd Ha S3BIKE

réeoMCTprU, UCCICAOBATH ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUECM I'COMCTPUICCKUX
MOHATUN U TCOPECM, alriapara aJIFC6pBI, peuiaTh NPpaKTUICCKUEC 3a/la4r, CBA3AHHBIC C
HaXOXXIACHUCM I'COMCTPHUICCKUX BCIINYNH
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

IIpoBepsieMblii 3JIeMEeHT CO/IeP:KAHUSA

I'eomerpus

OcHoBHbIE TIOHSTHUSI CTepeOMEeTpHUH. Touka, MpsiMasi, TIOCKOCTb, MpocTpaHCcTBO. [loHsTHE 00
AKCHOMATUYECKOM IMOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIICCTBUS U3 HUX

B3aumHOE pACIONOXKEHUE MPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECS, IapajUICIbHbIE H
cKpeluBamomuecss mnpsmele. [lapainenbHOCT NPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
IapajuleJIbHbIE IPsIMBIE B IPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX MPSIMBIX, NapaJIICIBbHOCTD
IpPSIMOW M IUIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMM CTOPOHAMM, YTOJl MEXKAY IpSAMbIMU B
npocrpancTee.  [lapajienbHOCTP  IUIOCKOCTEH: — MapajuleNbHble  IUIOCKOCTH,  CBOMCTBA
napajieNbHbIX M1ockocTeid. [IpocTelimme npocTpancTBeHHBIE (GUTYPBI HA TNTIOCKOCTH: TETPAdIp,
KyO, napajijienenure]], HoCTpOeHUEe CeUeHUH

[lepneHIUKYIAPHOCTh NPSAMOW M IUIOCKOCTH: NEPIEHIUKYIISIPHBIE IpPsIMbIE B IPOCTPAHCTBE,
IpsIMBIE MApaJUICNIbHBIE U MEPIEHAUKYJIAPHBIE K IJIOCKOCTH, NMPU3HAK MEPIEHAMKYJISIPHOCTH
IIPSIMOM U TNIOCKOCTH, TeOpeEMa O IPSIMOM NEPIEHIUKYIISIPHOM IVIOCKOCTH. Y TJIBI B IPOCTPAHCTBE:
YIroJl MEXAy IPSIMOM M INIOCKOCTBIO, JBYI'PAHHBIN YIoJI, JIMHEWHBIA yroJ JBYIPAHHOIO YIJIA.
[IepneHuKyIsp M HAKIIOHHBIE: PACCTOSTHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IJIOCKOCTH, MPOEKIus (Urypsl Ha IUIOCKOCTh. llepneHAuKyIspHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéX neprneHauKysapax

7.4

7.5

[ToHsiTHE MHOrOrpaHHHMKA, OCHOBHBIEC JJIEMEHTHl MHOIOTPAaHHMKA, BBINYKJIbIE W HEBBIMYKJIbIE
MHOTOTPAHHUKH, Pa3BEPTKA MHOTOTpaHHUKA. [Ipu3ma: N-yroyibHas mpu3Ma, TpaHU U OCHOBAHUS
MPU3MBI, TIpsMas M HAKJIOHHAs TPU3MbI, OOKOBas ¥ TIOJIHAs TIOBEPXHOCTh MPHU3MBEI.
[Tapannenenunen, npsAMOYTOJIbHBIN MapajijielenuIen u ero cBorcrna. [Ilupamuaa: N-yromapHas
nUpaMuja, TpaHU U OCHOBAaHWE MHUPAMHUIbI, OOKOBas M TOJHAs IMOBEPXHOCTh MHUPAMHIBI,
MpaBuUjibHAasd M YyCeUYE€HHas MNHUpaMUla. OJIEMEHThl Npu3Mbl W nupamuibl. [IpaBuibHbIE
MHOTOTPAHHUKH: TOHATHE NPABUJIBHOIO MHOTOTPAaHHHUKA, MPABUJIBbHAS NPU3Ma U IMPaBUIbHAs
MUpaMuia, MpaBUIIbHAS TPEYTONIbHAS MUPAMUIA U PABWIBHBINA TeTpadap, Kyo. [Ipeacrapnenue
O TpPaBUJIBHBIX MHOTOIPAHHHUKAX: OKTa’Jp, AOJAEKAdp U MKocaraApyrue CedeHus] MPU3MBI U
MHPAMUIBI

CI/IMMCTpI/ISI B IPOCTPAHCTBC: CUMMECTPUSA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIOCKOCTH. DIIEMEHTHI
CUMMCTpPUH B ITUpaMUJax, MapajuICJICIUIICAaX, [IPABUIIBHBIX MHOTI'OI'PAHHUKAX

7.6

Brruucnenue »1eMEHTOB MHOTOTPAHHHMKOB: pEOpa, amaroHanw, yriabl. [lmomans OGoxoBoOi
ITOBEPXHOCTH M TIOJHOM IOBEPXHOCTH MPSMOM MPHU3MBI, IIIOIAJb OCHOBAHWM, Teopema O
OOKOBOW TOBEPXHOCTH MPSMON mMpu3Mbl. [lmomaas OGOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTH
NPaBUIBHON MUPaMUABI, T€OpeMa O IUIOMAAN yced€HHOW mnupamunbl. Ilonstne o0 oOwvéMme.
O0BEM TUpaMHIBL, TPU3MBI

7.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIONIAIIMH TOBEPXHOCTEH, 00bEMaMK
MOIOOHBIX TE
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11 KJIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

6.1

6.2

6.3

6.4

Hunuuapuueckass TMOBEPXHOCTh, OOpa3ylolue IUWIMHAPUYECKOW MOBEPXHOCTH, OCh
WIHHIPAYECKON OBepXHOCTH. [{umuHap: ocHOBaHUS U OOKOBast MOBEPXHOCTh, 0Opa3yrorast
U OCb, IJIOMIA b OOKOBOM M MOJHON OBEPXHOCTH

KoHnueckass TOBEpXHOCTh, O0Opa3yroOIIMe KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW ToBepXxHOCTH. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yrolias W OCh, IUIOIIA/b
OOKOBOH ¥ TMOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIoNIie U BHICOTA, OCHOBAHUS U
0OOKOBasi MOBEPXHOCTh

Chepa u map: ueHTp, paauyc, OUAMETp, IJIOWAAb MOBEpXHOCTH cdeprl. Bzaumuoe
pacnoyioxkeHue chepsl U IIIOCKOCTH, KacaTelbHas TNIOCKOCTh K cdepe, IIomaab chepbl

N300paxeHue Ten BpallleHus Ha IUI0CKOCTH. Pa3BépTka nMInMHApa U KOHyca

6.5

6.6

KomOuHaimu Te BpalieHuss 1 MHOTOI'PaHHUKOB. MHOTOrpaHHHK, OMTUCAHHBIA OKOJIO CEPHI,
cdepa, BMcaHHAsi B MHOTOTPAHHHUK, WM TEJIO BPAICHUS

[TonsiTre 06 06bEMe. OcHOBHBIE CBOWCTBAa 00bEMOB Tel. Teopema 00 00bEME MPSIMOYTOJILHOTO
napajuienenunena u cueacteus u3 He€. OO0bEM munuHApa, KoHyca. O0BEM mapa U MmIomaIb
chepnl

6.7

[Tonobuble Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASIMU IOBEPXHOCTEH,
00BEMaMU MOAOOHBIX TeI

6.8

6.9

6.10

CedeHus nuuHApa (IapajuieabHO U MEPIEHANKYIISIPHO OCH), CEYEeHUs KOHYca (MapajuleIbHOe
OCHOBAHUIO U MPOXOJIIEe Yepe3 BEPIINHY ), CEUSHHUSI 11apa

BekTop Ha miockocTd M B NpocTpaHCTBE. CII0KEHNE W BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasnolkeHue BeKkTOpa IO TpEM HEKOMIUIAHApHBIM BekTOopam. IIpaBuio
napajuienenunena. PemreHne 3amay, CBA3aHHBIX C MPUMEHEHUEM MPAaBWI ACHUCTBUM C
BEKTOpaMH

Hp}IMOYTOJ'IBHaH CUCTCMa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTLI BCKTOpaA. HpOCTCﬁMHC
3a/ladyi B KOOpJAWHAaTax. Yron MCKAY BCKTOpaMH. CKaJ'IinHOC MPOU3BCACHUC BCKTOPOB.
Brruncienue YTJIOB MCKAY MPAMBIMU U TIJIIOCKOCTAMU. KOOpIII/IHaTHO-BeKTopHHﬁ MCTOH IIpU
pCeHICHUN TCOMCTPUICCKHUX 3a1avd

39




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJibTaTaAM 0CBOEHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

Bnanenne Meronamu J10Ka3aTeibCTB, AITOPUTMaMHU pEIIEHUs 3ajad; yMEHHE
(GopMyIMpOBaTE M ONEPUPOBATH IMOHATUSAMH: OINpPENAEICHUE, AKCUOMa, Teopema,
CJIEZICTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE (POPMYINPOBKH;
OPUMEHATh UX; YMeHHe (OpMyJIMpOBaTh OOpaTHOE U  IMPOTHUBOIOJIOKHOE
YTBEP)KACHUE, NPUBOIAUTH MPUMEPHl W KOHTPIPUMEPHI, MCIIONb30BaTh METO]
MaTEeMaTUYeCKON MHIYKLUUHU; IPOBOJIUTH JIOKA3aTEIbHBIE DPACCY)KIEHUA IIpU
pelIeHnH 3a7ay, OLEHUBATh JIOTMYECKYI0 MPAaBUIBHOCTb PACCYKICHHUH; yMEHHE
OIEpUPOBATh  IOHATUSAMHU:  MHOXKECTBO, IIOJMHOXKECTBO, OIEpalMy  Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajs
OINMCAHHUS PEaJbHBIX ITPOLIECCOB U SIBJICHUN U IIPU PEILIECHUU 3a/1a4d, B TOM YUCIIE U3
JpYruX Y4eOHBIX NPEIMETOB; YMEHHUE OINEpPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN
rpa¢, nepeBo, IUKI, Tpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U ONHUCHIBATH Ipadbl

Pa3IUYHBIMU CIOCO0aMU; UCIIOIB30BaTh Tpadbl IPHU PELICHUH 33]1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypalbHOE YUCIIO, LEJN0E€ YUCIIO, CTENEHb C
LEJIBIM TI0KAa3aTeJIEM, KOPEHb HATypaJbHOW CTENEHM, CTENEHb C palMOHAIbHBIM
MOoKa3aTeseM, CTeNeHb ¢ JeMCTBUTEIbHBIM IOKa3aTeseM, JJorapudmM 4ucia, CHHYC,
KOCHUHYC M TaHIE€HC INPOU3BOJIBHOIO YMCJIA, OCTATOK 10 MOAYJIO, palOHaIbHOE
YHCII0, UPPALMOHATIBHOE YHCII0, MHOXKECTBA HATYPaJIbHBIX, LIEJIbIX, PAllHOHATbHbIX,
JENCTBUTENBHBIX YACEN; YMEHHE UCII0JIBb30BATh IPU3HAKHU JEIUMOCTH, HAUMEHBIINN
oOuuii 1enuTeNs 1 HauMeHblllee o0lee KpaTHoe, anropuT™ EBkina npu pemeHun
3a/1a4; 3HAKOMCTBO C Pa3JIM4YHBIMHU [TO3ULMOHHBIMU CUCTEMAMU CUUCJICHMSI; YMEHHE
BBITOJHATH BbIUKCICHHE 3HAUEHUN U MTpeoOpa3oBaHMsI BRIPAXKEHUI CO CTENEHSIMH U
jgorapupmamMu, Mpeodpa3oBaHuss IPOOHO-pAIlMOHANBHBIX BBIPAKEHHH; yMEHHE
ONepUpPOBaTh MOHATHSAMH: IIOCIEI0BAaTENIbHOCTh, apudMeTndeckas mporpeccus,
reoMeTpuueckass  nporpeccus, OeCKOHEYHO  yObIBaloIias TreoMeTpuyecKas
IIPOrpeccusi; YMEHHE 3alaBaTh IOCIENOBATEIBHOCTH, B TOM YHUCIE C IOMOULIBIO
PEKYPPEHTHBIX (DOpMyYJI; yMEHHE ONEpUpOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT KOMIUIEKCHOTO YHCIIa,

dopma 3amucH KOMIUIEKCHBIX 4YHced (reoMeTpuyecKasi, TPUTOHOMETpUYecKas M
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anreOpanyeckast); yMeTb IPOU3BOJUTH apH(PMETHUECKUE JCHCTBUS C KOMIUIEKCHBIMU
YyCcJIaMK; IPUBOIUTH PUMEPBI UCIIOIb30BAHNS KOMIUIEKCHBIX YHCEIT; ONIEpUPOBATh
HNOHATUSIMM: MaTpuua 2x2 u 3x3, onpeaeauTesb MaTPULbl, FEOMETPUUECKUNA CMBICII

ONpCACIINTEIIA

YMeHue  onepupoBaTh  NOHATHAMM:  PAlMOHAIBHBIE,  HUPPALUOHAIBHBIC,
noKa3aTeJbHbIC, CTeIIEHHbIE, IoTapu(MUUYeCcKue, TPUTOHOMETPUYECKIE YPAaBHEHUS U
HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUpPOBATh IOHATHAMH: TOXKIECTBO,
TOKIAECTBEHHOE MPeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUN H
HEPABEHCTB, PAaBHOCWJIBHOCTh YPABHCHMM, HEPABEHCTB M CUCTEM; YMEHHUE pEIlaTh
YPAaBHEHUs, HEPABEHCTBA M CUCTEMBI C IOMOULIBIO PA3JIUYHBIX NPUEMOB; pELIATh
YPaBHEHHs, HEPABEHCTBA M CUCTEMBI C IIApaMETPOM; IPUMEHATh YpaBHEHMS,
HEPaBEHCTBA, MX CHUCTEMBI JUI pEUICHUS MATeMAaTHMYECKUX 3aJad W 3aJad H3

Ppa3IMIHbIX obnacrei HAYKHU U pea_nLHoﬁ KHN3HU

YMeHnue onepupoBarh MOHATHAMU: QYHKIUSA, YETHOCTh (QYHKIUH, IEPUOJINYHOCTD
(GYHKLIMH, OrpaHUMYEHHOCTb (DYHKLUMH, MOHOTOHHOCTh (YHKIHH, 3KCTPEMYyM
¢yHKIMM, HamOoNblIee W HaWMEHbIIEe 3HAueHHWs (QYHKIUM Ha TPOMEXKYTKE,
HenpepbiBHAs (QYHKIMSA, acUMOTOTHl Tpaduka (yHKIMM, TepBas W BTOpas
pOU3BOJHAS (YHKIMHM, T€OMETPUYECKUNH U (PU3NYECKUH CMBICI HPOU3BOJHOM,
nepBooOpasHasi, ONpeaeéHHbIA UHTErpall; yMEHHE HaXOAUTh aCUMIITOTHI rpaduka
(GYHKIMM; YMEHHE BBIYUCIATH IMPOU3BOJHBIE CYMMBbI, IPOU3BE/IEHUS, YACTHOTO U
KOMITO3UIIUN (DYHKIMI, HAXOAUTh yYpaBHEHHE KacaTelbHOH K Trpauky (yHKIMH;
YMEHHE HaXOIUTh MPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUI; YMEHUE HCIOIb30BaTh
HPOM3BOJIHYIO JUISl UCCIIEIOBaHUS (DYHKIMN, HAXOJUTh HAaUOOJIbIINE U HAUMEHBIIINE
3HaueHusl QYHKUUH; CTPOUTH Ipa)uKi MHOTOYJIEHOB C HMCIIOJIb30BAHMEM almapara
MaTe€MaTU4eCcKoro  AaHajlnu3a; IPUMEHATH [POU3BOJHYI0 Ul  HAXOXKICHUS
HaWJIy4dlIero peuieHus B MPUKIAJHBIX, B TOM YHCIE COUUATbHO-3KOHOMHUYECKUX U
¢du3nUecKkux 3agadax; HaX0AUTh IUIOMAIU U 00BEMBI (PUTYD € TTOMOILIBIO MHTETpaa;
IPUBOAUTH  IMPUMEPBI  MATEMAaTHYECKOTO  MOJEIMPOBAHMS € IOMOIIBIO

Qg depeHIMaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATHSIMHU: rpaduk (QyHKUUH, oOpaTHas QyHKUHS,
KOMITO3UITUS (DYHKIIHHA, THHEHHAs QyHKIHS, KBaJApaTUIHAS QYHKIIUS, palliOHATbHAS
GyHKIMsA, cTeneHHas (YHKLUWSA, TPUTOHOMETpHUYeCKHe (YHKIMHM, OOpaTHBIE
TPUTOHOMETpPUYECKHE (YHKIIMM, TOKa3aTelibHas MU JjorapudmMuueckas (QyHKIUU;
YMEHUE CTPOHUTH TpaduKH H3Y4YEHHBIX (YHKIHMI, BBIMOIHATH NPEOOpa3OBAHUS
rpa¢ukoB (YHKIHH, HMCHOJb30BaTh TpaduKH UIsI HW3YUYEHHUS TPOIECCOB U

3aBHCUMOCTEH, MpH pelICHUH 3aJad U3 JPYTruX y4eOHbIX NPEIMETOB M 3a/ad U3
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pearbHOM KHM3HM; BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIHUYMHAMU;
WCITOJIH30BaTh CBOMCTBA U rpaduKu GyHKIIUN SISl pelIeHUs ypaBHEHUH, HEPABEHCTB
U 3aJa4 C mapamerpamu; M300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH MHOYKECTBA

peleHuii ypaBHEHU, HEPaBEeHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a/1a41 PA3HBIX TUIIOB (B TOM YMCIIE HA IPOLIEHTHI, J0JIH
U YacTH, Ha JIBUKEHHUE, PadOTy, CTOMMOCTh TOBApPOB M YCIYT, HAJOTH, 33/a4d U3
00J1aCTH yIIpaBIeHHs! JINYHBIMU U CEMEHHBIMU (PMHAHCAMM ); COCTABIISATh BHIPAXKECHHUS,
YpaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMbl I10 YCIOBHIO 3a/adyM, MCCIEA0BaTh
IOJyYeHHOE pELICHHe U OLEHHMBATh IPABJONOAOOHOCTh PpEe3yJIbTaTOB; YMEHHE
MOJIEJIMPOBATh pealbHbIE CUTYallUH HA A3bIKE MAaTEMATUKHU; COCTABIIATh BhIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA M MX CHCTEMbl II0 YCIOBUIO 3aJaud, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIEJIM C HCIIOJIb30BAHUMEM almapara anareOopbl, UHTEPIPETUPOBATH

HOHy‘leHHHﬁ pe3yjibTart

YMeHue onepupoBaTb HNOHSTUSAMM: CpeaHee apupMETHYecKoe, MeauaHa,
HauOoJblllee W HaWMEHbIIee 3HAYCHHS, pa3Max, [IUCHEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIOo, TPEJICTaBICHHYI0 B Ta0nMIax, Ha Juarpammax, rpadukax,
OTpaXKaloIlyl0 CBOWCTBAa pEAIbHBIX MPOIECCOB U SBICHUN; TNPEACTABIATH
WH(GOPMAIIMIO C TOMOIIBI0 TaOMUI] U JAMArpaMM; HCCIENOBaTh CTAaTHCTHYECKUE
JaHHbIE, B TOM YHUCJIE C NPUMEHEHHEM TIpapUuecKuX METOJ0B M 3JIEKTPOHHBIX
CpeACTB; rpaduyecKu UCCIeJ0BATh COBMECTHBIE HAOIIOACHNUS C TOMOILBIO TUarpaMMm

paccenBaHus U JIMHEWHON PErpeccuu

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YalHBI ONBIT W CllydailHOE COOBITHE,
BEPOSITHOCTb ~ CIIy4allHOTO  COOBITHS; yYMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpapUUecKUX METOJO0B; NPUMEHSITh (QOPMYJIBl CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (POpMyIly MOJNHOM BeposTHOCTH, hopmyny beprymm,
KOMOWHATOpHBIC (aKThl M (POPMYJIBI; OLICHUBATH BEPOSATHOCTH PEaTbHBIX COOBITHH;
YMEHHE ONEpUPOBATh MOHATHAMM: ClydyallHas BEJIMYMHA, paCIpElelICHUE
BEPOATHOCTEH, MaTeMaTHUECKOE OKUaHKe, TUCTIEPCUs U CTaHAAPTHOE OTKJIOHEHHE
CllydaifHOH BeJNWYMHBI, (DYHKIUHM paclpelesieHus] M IJIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMAaJIbHOI'O paclpe/esieHnii; yMEHHe HCII0NIb30BaTh CBOMCTBA
M3YYEHHBIX PaclpeAeseHUuN IS pelIeHMs 3a/1a4; 3HAKOMCTBO C IOHSATUSAMU: 3aKOH
OOJIBIINX YHCEIT, METO/Ibl BRLIOOPOUHBIX HCCIIEI0BAaHUMN; YMEHHE IPUBOAUTH PUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHMCENT B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;
YMEHHE ONEPUPOBATH MOHATUSMH: COUYETAHHUE, IEPECTAHOBKA, YUCIO COYETAHMIA,

YHCII0 MepecTaHOBOK; OnHOM HbI0OTOHA; yMeHUE MPUMEHSATh KOMOUHATOPHBIE (haKThI
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U pacCCyKACHUSA I pCUHICHUSA 3aldad; OLICHUBATH BCPOATHOCTH PCAJIbHBIX CO6BITI/II71;

COCTaBJISITh BEPOSATHOCTHYIO MOJIEb U UHTEPIPETUPOBAThH MOTYUYEHHBINH Pe3yabTaT

VYMeHue onepupoBaTh IMOHATUAMH: TOYKA, IpsAMas, IUIOCKOCTb, INPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yTJa, INIOCKUN YTOJI, ABYTPAaHHBIN Yo, TPEXTPaHHbIA yrol,
CKPEILMBAIOIINECA NPSAMbIE, NMapaJICIbBHOCTh U NEPIECHIUKYJIAPHOCTD IPSAMBIX U
IJIOCKOCTEM, yroa MEXIY IPSIMBIMH, YIOJl MEXKIy INPsSMOM U IIOCKOCTBIO, YIOJI
MEXIy IUIOCKOCTSMH, PACCTOSIHME OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHHE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXKIY INIOCKOCTSIMU; YMEHHUE UCIIOJIB30BaTh IIPU PELICHUN
3a7jay U3y4deHHbIe (aKThl U TEOPEMBl IUIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXAIOLIEr0o MHpa; CTPOUTh MaTEMaTHUYECKUE MOJEIU C ITOMOLIbIO
TEOMETPUUYECKUX MOHATUN W BEIUYMH, peUlaTh CBA3aHHBIC C HUMU ITPAKTUYECKHE

3aga4uu

10

11

YMeHue omepupoBaTh MOHATHAMH: IUTOHMIAAh  (UTYphl, 00BEM  (QUTYpHI,
MHOTOTPaHHUK, TPAaBUJIbHBIH MHOTOTPaHHUK, CEYEHME MHOTOTpaHHHUKA, KYO,
napaJuiesienure/l, mpu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAICHHS, [IHIHH/ID,
KOHYC, T1ap, chepa, miomanb chepsl, TUIOMAIs TOBEPXHOCTH MUPAMHUJIBI, TTPH3MBI,
KOHYyCa, IWINHAPA, 00bEM Ky0a, MPSMOYTOJIBHOTO Mapasuie/enuIie/ia, THpaMUIb,
MpU3MBI, MWIMHAPA, KOHyCAa, 1I1apa, pa3BEPTKa IOBEPXHOCTU, CEYCHUs KOHYyca U
MWINHAPA, TapajUlebHble OCH WM OCHOBAHHWIO, CEYEHHUE IIapa, IUIOCKOCTD,
KacaroIascs cepsl, WINHAPA, KOHYCa; YMEHUE CTPOUTH CEYCHNE MHOTOIPaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, UTYPBI U IIOBEPXHOCTH BPAIIICHUS, UX CCUCHHUS, B TOM
YuCle ¢ TOMOLIBI0 JJIEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATH CBOMCTBA
TCOMETPUYCCKUX  (QUTYp, CaMOCTOSTEIbHO  (HOPMYJTUPOBATH  OMPEIACIICHHUSI
HN3y4aCMbIX (1)I/Il"yp, BBIIBUT'AaTh T'HIIOTE3HI O CBOMCTBAxX U MMPpU3HAKaX TCOMETPUUCCKHUX
¢buryp, 000CHOBBIBATh WJIM OMPOBEPraTh MX; YMEHUE MPOBOJUTH KIacCU(DUKAITUIO
buryp mo pasIMYHBIM IMPU3HAKAM, BBIMOJHATH HEOOXOAUMBIE JOMOJHUTEIbHbBIE

MOCTPOEHUS

YMeHue omnepupoBaTh HOHATHSAMH: JIBUKEHHE B IPOCTPAHCTBE, MapajlleNbHbIH
NepeHOC, CHMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, NMPeoOpa3oBaHue
no00us1, MoA0OHbIe GUTYpBI; YMEHHE paclio3HaBaTh PaBHbIE U MOAOOHbIE (PUTYPHI,
B TOM YHCJI€ B MPHPOJIE, HCKYCCTBE, apXUTEKTYpe; UCIIOIb30BATh T€OMETPHUECKHUE
OTHOILEHHS TPU PELICHUU 3aJay; HAaXOAUTh F€OMETPUYECKHE BEIMYUHBI (JJIHHA,
yToJ1, TUIONIa/Ib, 00BEM) MPU PEIICHUH 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U U3
pearbHON KU3HM; YMEHHE BBIUMCIATH I'€OMETPHUECKHE BEJIWYMHBI (UIMHA, YTOJ,
JI0ma b, O00BEM, IUIOMIAb MOBEPXHOCTH), HCIOIB3Ys H3y4YeHHBIE (HOPMYIIBI H

MCTOAbI, B TOM YHCJIIC. IUIOIIAZlb TIOBCPXHOCTU IMHUPAMU]bI, IIPU3MbI, KOHYCA,
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MWIMHApA, TUIomans chepbl; 00béM KyOa, MPsIMOYTOIBHOTO TMapalleNenuiesa,
NUpaMUIbl, TPU3MBI, IHJIHHIPA, KOHYyCa, IIapa; yMEHHE HAaXOAWUTh OTHOIICHHUE

00bEMOB IOAOOHBIX HUTYP

12

13

VYmMmenne OIICPHUPOBATH MNOHATUAMU: NPAMOYTOJIbHAd CUCTECMa KOOpAMWHAT, BCKTOP,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, TPOU3BEIACHNUE BEKTOPA
Ha YHUCIIO, PAa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaIIpPHOE MPOU3BEACHHE, BEKTOPHOE
NPOM3BEACHUE, YTOJ MEXIy BEKTOPAaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIA H
KOOpI[I/IHaTHbe/'I MCTOH M[Jid PEIICHHUA TI'COMETPUUCCKHUX 3aaad M 3adad APYyTrux

y4eOHBIX MPEIMETOB

YMeHue BbIOMpaTh TOAXOIAIIMA METOA JUJIsS PEIICHUs 3a/Jadd; TOHHMAaHUE
3HAYUMOCTU MaTE€MaTHKU B MU3yUYEHUU MPHUPOAHBIX M OOIIECTBEHHBIX MPOILIECCOB U
SBJICHHI; YMEHHE PaclO3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
yMEHHE MPUBOJUTH MIPUMEPHl MATEMATHUECKUX OTKPBITHIA POCCUHUCKON U MUPOBOMU

MaTE€MaTU4YeCKON HayKH
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IHEPEYEHbD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
11 HatypanbHblie u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
12 Panyonanehple uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOM, MPOLEHTHI, OECKOHEUHbIE
' HEepUOIMYECKUE IPOoH
13 Apudmerndeckuii KopeHb HaTypaJIbHOU cTeneHH. J(elcTBusS ¢ apu(METHUSCKUMU KOPHSIMH
' HaTypajJbHOH CTeNeHU
14 Crenens ¢ 1eabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTeneM. CBONWCTBa CTENEHU
15 CuHyc, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uyucna. [lecaTnynbple U HaTypajIbHbIEC JOTapuUPMBbI
JeiictBuTtenpHble uncina. ApudMeThyeckue onepauuyd ¢ JIeHCTBUTENbHBIMU YHMCIAMU.
1.7 [MpubnmmxEHHbIE BBIYMCICHUS, NpPaBWIA OKPYIJICHHS, IPHUKHIKA W OIEHKa pe3yJbTara
BBIYHCIICHU
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHUs
2.4 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMYU U TpaduKu
31 Oynkuus, cnocodsl 3amanus Qynkuun. ['paduk dynknumu. B3anmuao oOpaTHblE (YyHKINU.

Yérnsle 1 HeuéTHBIe pyHKUMU. [lepuoanueckue QyHKIMHA
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OO6nacTp ompeneneHus U MHOXKECTBO 3HaueHWi ¢yHkumu. Hymu ¢ynxumun. [IpomexyTku

3.2 3HAKOIMOCTOSAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIUU. MakCUMyMbl U MHHHUMYMBI
¢byukun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHne QyHKIHUU Ha IIPOMEKYTKE

33 Crenennass ¢GyHKIMS C HaTypaJbHBIM M LeJbIM Toka3atenem. EE cBoiictBa u rpaduxk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU

3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu

3.5 [TokazaTenbHas u orapudmudeckas QyHKIIUN, KX CBOMCTBA U IpauKu

36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkiuid. CBolcTBa (YyHKIMHA, HEPEPHIBHBIX HA
' OTpe3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN

3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKITHIA

42 [IpumMeHeHre MPOU3BOAHON K HMCCIIENOBAHUIO (YHKIMHA HAa MOHOTOHHOCTH U IKCTPEMYMBI.
' Haxoxnenve HanboIbIIero 1 HaMMEHbIIEro 3Ha4YeHus PYHKIIMU HA OTPe3Ke

4.3 [TepBooOpa3znas. MHaTErpan
5 MHosxecTBa U JIOTUKA

5.1 MHosecTBO, onepanuy Haja MHOXKecTBaMu. J[uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTS U cTaTUCTHKA

6.1 OrnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTopuka
7 [eomeTpust

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TNIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena 1 NOBEpXHOCTH BpaLCHUS

7.5 KoopaunaTsl 1 BEKTOpBI
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