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MNOACHUTEJIBHASA 3ATINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Yy4EHUS AUCLHUILUIMH €CTECTBEHHO-HAayYHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTO IMKIA. [IoCKONBKY JOTHYecKoe MBIIUICHHE,
dopmupyeMoe TpH H3yYCHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TIpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOEHHUHU LIEMNOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «l'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pa3sBUTHE WHIUBHYalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YyYEeHUM TIEeOMETpUH, Kak
COCTABIIAIIONIEH MpeaMeTHON obnactn «MaremaTnka W MHQPOpPMATHKa» dYepe3 oOecleyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
JefcTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca T€OMETPHH Ha YTIyOJIEHHOM YPOBHE, PACIIUPSIOIINMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacuIpeHue NpeACTaBIeHUs 0 TeOMETPUU KaK YaCTH MUPOBOH KYJIbTYphl U ()OPMHUPOBAHNE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHEpoBaHHUE TPEICTABICHUS O NPOCTPAHCTBEHHBIX (PHUTypax KaK O BaKHEUIIMX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOLINX ONMCHIBATH U M3Y4aTh Pa3HbIC BICHHUS OKPYKAFOIIEr0
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHpoBaHUE YMEHHS BJIaJIeTh OCHOBHBIMHU IMOHATUAMHU O POCTPAHCTBEHHBIX (PUTYypaxX U
UX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE WX IPHUMEHSTh, yYMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYUPOBaTh FT€OMETPUUYECKUE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKH IPU IMPOBEIECHUU
pacCyKIeHUN;

¢dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMHU JIOKA3aTEeNIbCTB M AJITOPUTMOB PpeEIICHUS,
YMEHUs HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKUX 337ad U 3aJad C T[PaKTHUYECKUM cojepkaHueM, (popMupoBaHHE
OpEeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIIICHU, UHTEpECA K U3YYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh NPOSBICHUS TEOMETPUUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaIbHBIX
KU3HEHHBIX CHUTyallUsX U TMpPU U3YYEHUU JPYrHMX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaIbHbIX CHUTYallUH, HCCIIECIOBAHUs
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.
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OCHOBHBIMU COJIepKaTeIIbHBIMU JTUHUSAMH yueOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIstOTCS: «lIpsiMble M TIOCKOCTH B MPOCTpPAaHCTBE», «MHororpanHuku», «Tema BpameHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JIOIMUYECKHX YMEHUU
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IIPOrPaMMBl, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIE0BATEIbHO U MOCTYNATENIBHO, C COONIOJCHUEM IMPUHIUIA MPEEeMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCcs, pacupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3martk ycnoBus s nuddepeHnmanuy  00ydeHuUs, MOCTPOSHUS WHAUBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeil npodeccuu, odecreunBasl MPEEMCTBEHHOCTh MEXIY OOIIUM U MPOPECCHOHATHHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapallebHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamuieslbHOE UM LEHTpaJbHOE
POEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MMPOSKTUPOBAHHMSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IpsAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: MapajulebHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NApauleIbHBIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TepnieHIUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsble yribl. CBONCTBA IUIOCKMX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: n-yronapHas npusma, npsmas
U HakJIOHHAas TMpuU3Mbl, OOKOBas U TOJHas TOBEpPXHOCTh npusMel. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTdailume Dyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CoiicTBa pédep U OOKOBBIX I'paHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA’AP, AOJEKadIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsiMOM mpusMbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUbl, TEOpPEMa O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO
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BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3sb
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IOBEPXHOCTh, 00pa3yrolIMe MOBEpXHOCTE!. Tena BpaleHus: HUINHIP, KOHYC, yCeUEHHBINH KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha MIIockocTu. Pa3BépTka nunuHapa u konyca. CUMMeETpHs cepbl
U 1apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunesna u ciueactBus u3 He€. OOBEM NpsIMONM M HAKIOHHOM MPU3MBI, LMIUHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOunanuu Tten BpamieHuss ¥ MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHIP,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomans cepsl u e€ dacteid. [lomobue B
npoctpactBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanne mnonoOus, romorerus. PemieHuwe 3agady Ha IUIOCKOCTH C HUCHOJIb30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUs: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapajjielibHble OCHOBAaHHUIO U
NPOXOJAILINE Yepe3 BEepIINHY), CEYSHHUs Iapa, METO/bl IMOCTPOEHUsS] CEYEHUI: METOJ] CIlIe[IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. [IpsiMoyronbHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OrtoOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOICTBA JBWKE€HHMI. BuIbl NBM)KEHUWI: TapauielbHbIA MEPEHOC, LEHTPAJIbHAs CUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.
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IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMHA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBICHUM, MNPOLEIYp TPa)KAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHOopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECaxX 370POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccu W peann30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEeIbl, TIIaHUPOBAHKE MTOCTYIKOB U OIICHKH
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:
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C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW NMPAaKTUKW, MOHMMAHHE MAaTEMaTHYECKOW HAayKH Kak CQepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO U UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUIYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHITUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (POPMYIUPOBATH ONpEACNCHUS TOHITUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATeNIbHbIC, EMHIUYHbIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUM MHCTPYMEHT NO3HaHUs, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHUS, TMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMyIUpOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHS, OIICHHBAThH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;
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CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA MOMCK PEIICHHS, COIOCTABIATh CBOU
CYXJICHUS] C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPY>KUBATh PA3JIM4YMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh POPMAT BBHICTYIUICHHS C YYETOM 3a71a4 MPE3ECHTALUU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHn KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENIBHBIX TIPOLIECCOB, HUX pe3yabTaToB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPHU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIWBUIYaIbHOW pabOThI IpU
pelieHnn y4eOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOThI, pacrpeleniTbh BUIbl padoT, JOrOBApHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpYNMHOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHHUM, «MO3rOBbIE
HITYPMBI» U UHBIE), BBIITOJIHSITH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy 10 kj1acca o0yyaromuicss HAyYUuTCS:
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e cBOOOJHO ONEPUPOBATH OCHOBHBIMH IMOHATHIMU CTEPEOMETPUH MIPH PEIICHUH 33734 U
MIPOBEJICHUN MaTEMaTUUYECKUX PACCYKICHUM;

® T[PUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBHS M3 HHUX TMPU PELICHUU
FeOMETPUUECKUX 3a7ay;

e iIaccu(UUIUPOBATh B3AUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHSATHSIMH, CBA3AHHBIMHU C YIJaMH B MPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOT'OTPaHHUKAMH;

e cBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMU]a,
MIPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e iaccu(UUUPOBATh MHOTOTPAHHUKH, BHIOMpPAas OCHOBAHUS Ui KJIaCCU(PUKALINH;

e CBOOOJHO OIEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO;

®  BBINOJIHATH MapalljIeNIbHOE, LIEHTPAIIbHOE M OPTOTOHAJILHOE MPOECKTHPOBaHUE GUTYp HA
MJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha MmiocKoCTH;

® CTPOUTH CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIMOIHSITH (BHIHOCHBIC)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYHUCIATH IUIOMIAAU TOBEPXHOCTEH MHOTOTPAaHHMKOB (IpuU3Ma, MUPaMHIA),
TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyT;

e CBOOOJHO OIMEPUPOBATH MOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OCbh H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPBI;

e cBOOOJIHO ONEPUPOBAThH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

®  BHINOJHATH JICHCTBHSI HA/I BEKTOPAMH;

e pewmarh 3aJauyd Ha JI0OKa3aTEeJIbCTBO MAaTeMaTHUECKUX OTHOIIEHUM M HaXOXJICHHE
T€OMETPUYECKUX  BEIMYUH, TPUMEHSS W3BECTHBIE METOABI TpPH  PEUICHUU
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIO)KHOCTH;

® [PUMEHSTH NMPOCTEHIITNE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3aa4;

®  U3BIEKaTh, IPEOOPA30BBHIBATH M HHTEPIIPETUPOBATH HHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® [IPUMEHSTH MTOJyYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH M aHAIM3UPOBATH peaibHbIE
CUTyallud, TPUMEHATh M3Y4YECHHbIE TIOHATHS B TpOLECCe IMOMCKA pPELICHHUs
MaTeMaTHYecKu cHOpMyTUPOBAaHHON MPOOIEeMbl, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TEOMETPHH, MCCIEA0BaTh IMOCTPOCHHbIE MOJIEIN C HCIOJIb30BaHUEM
TeOMETPUYECKUX TIOHATHIA M TEOPEM, arlrapara areOpbl, penraTs MPaKTHYeCKHe 3a/1a4H,
CBSI3aHHBIE C HAX0XKJIEHEM T'€OMETPHUECKUX BEIUYHH;

® UMETh NPEJCTaBICHUS 00 OCHOBHBIX dTAlax Pa3BUTHS T€OMETPHH KaK COCTABHOM YacTH
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

e cBOOOJHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C IMJIMHAPHUYECKOI, KOHUUECKOH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

e ONEpUpPOBATh NMOHATHSIMHM, CBSI3aHHBIMH C TE€JaMH BpalllEHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;
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® pacro3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0OBSICHITH CIIOCOObI
HOJIy4EHHUs TeJl BPALCHNUS;

e Kjaccu(UUUpPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPBI U MIIOCKOCTH;

® BBIUMCIIATH BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJl BPALICHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMsI, TEOMETPUUECKUX Tesl C
IpUMEHEHHEM (OopMyII;

e CcBOOOJHO OIEpUPOBATh MOHATUAMH, CBSI3aHHBIMH C KOMOMHALMSAMM TEJ BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

® BBIUMCIISATH COOTHOIICHHS MEXIY IJIOMIAIMH IMOBEPXHOCTEH U 00bEMaMH MOAOOHBIX
TEN,

e u300pakaTh Hu3ydaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PHUTYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALICHHUS;

®  U3BIEKATh, HHTEPIPETUPOBATH U MPEOOPA30BBHIBATH MH(POPMAIIUIO O IIPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, npeicTaBleHHYIO Ha YepTeKaxX U pUCYHKaX;

e cBOOOJIHO ONEPUPOBATH NOHATUEM BEKTOP B IIPOCTPAHCTBE;

e  BBIOJIHATH ONEpALMU HAJl BEKTOPaMU;

®  33/1aBaTh [JIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPMHAT;

e pemarh TEOMETPUYECKHE 3aJaud Ha BBIUMUCICHUE YIJIOB MEXIY NpSIMbIMU U
IUIOCKOCTSIMHU, BBIYMCIICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;

e CcBOOOJHO ONEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C JBUKEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUM;

® BBINOJHATh H300pa)K€HHsI MHOTOIPAHHUKOB W TEJ BpaLIeHWs NpU HapauleIbHOM
IIEPEHOCE, LIEHTPAJIbHON CUMMETPHUH, 3€pKaJIbHON CUMMETPHUHU, IIPH MIOBOPOTE BOKPYT
npsIMOM, IpeoOpazoBaHus o100us;

® CTPOMTbH CEUEHHS] MHOTOTPAaHHUKOB U TeJI BpaIlleHHs: CEUeHUs IMINHIpa (TapajuleIbHO
U MepIEeHANKYIISIPHO OCH), CEYeHMsI KOHYyca (apaJiiesibHble OCHOBAHUIO U IPOXOASIINE
yepe3 BEpIIMHY), CEUSHHUsI 11apa;

® CNOJIb30BaTh METOJbI IOCTPOECHMSI CEUEHM: METOJ CJIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

®  JI0OKa3bIBaTh T€OMETPUUYECKHE YTBEPKICHHUS;

® [PUMEHATh TE€OMETpHuUecCKHe (aKThl I pEIIeHUS CTEePEeOMETPUYECKHX 3ajad,
IIPEJIoJIaratoliuX HECKOJIbKO LIaroB peleHus], €Clii yCIOBUS NIPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

e pemarh 3aJayd Ha JI0Ka3aTE€IbCTBO MAaTEMaTHYECKHMX OTHOUICHUM M HaxOKICHHE
TEOMETPUUECKUX BEJINYUH;

® [PUMEHSTh IPOrpPaMMHBIE CPEICTBA U 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH
pELIEHNN CTEPEOMETPUUECKHX 33/1aY;

® T[pUMEHATh IOJy4YEHHbIEe 3HAHMS Ha TMPAKTUKE: CpaBHUBATh, AaHAIU3UPOBATh H
OLICHMBATh peajbHbIE CUTYallUH, IPUMEHATh U3yUEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pEIIEeHUS MaTeMaTH4ecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh peaibHbIE CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEA0BAaTh TOCTPOCHHBIE
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MOJIEJM C UCIOJB30BaHUEM T'€OMETPUUYECKUX MOHSITHIM U TEOpeM, almapara anreopsl,
pelaTh NpaKTUUYECKUE 3a/1a4M, CBA3aHHbIE C HAXO0KIEHUEM I€OMETPUYECKUX BEIUYNH;

® UMETh IPEJCTaBICHUs 00 OCHOBHBIX 3TallaX Pa3BUTHUS T€OMETPUHU KaK COCTABHOM YacTH
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE

(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Ne ni/m

NPOrpamMmbl

1 AHaMTHYECKasi TEOMETPUS

) [ToBTOpenue, 0000IIEHNE U
cUcTeMaTU3alus 3HaHUI
O6bEéM MHOTOTpaHHHKA

4 Tena BpamieHus

5 [Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JBrxeHus

, [ToBTOpenue, 0600IICHNE 1

cUCTeEMaTHU3alusd 3HaAaHNUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
AT IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOCHHs OCHOBHO
T 00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHSAMU: TOUKA, MPAMasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1a4
73 OnepupoBaTh NOHATHAMH:  [apAJUIENbHOCTL M IEPIEHUKYIAPHOCTD
MPSIMBIX U IJIOCKOCTEHN
74 KnaccudunupoBaTs B3auMHOE PACIONOKEHHE MPSIMBIX U TUIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBaTh NOHATUSMU: JBYTPAHHBIN yrojl, TPaHU JABYTPAHHOIO yIia,
7.5 peOpo ABYIpaHHOIO yIiia, JUHEWHBINH yroi ABYIrpaHHOTO yria, rpagycHast
Mepa JBYTPaHHOIO yIia
OnepupoBaTb MOHATHUSMU: MHOTOI'PAHHUK, BBINYKJIBIM M HEBBITYKJIbIN

76 MHOTOTPaHHHK, JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBII MHOTOIPaHHUK
77 PacriosHaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHHKOB (TMMpamMuaa, MpH3MA,
IPSIMOYTOJIBHBIN Mapajieenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
73 KiJaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIblE  MHOTOI'DAaHHMKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TPU3MBI,
napaJiesIenue 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias IUIOCKOCTb, CeueHne
' MHOT'OI'PaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,

WCIIOJIB3YsI METO]T CJIE/IOB

CTpOI/ITI) CCUCHUSA MHOI'OIrPpaHHHUKOB METOJOM CJICA0B, BBIIIOJHATD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/J] CBEPXY, COOKY, CHU3Y

Pemate 3a1aun Ha HaAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpaslaM
WM QIrOpUTMaM, IPUMEHSSE W3BECTHBIC AHAJUTUUYECKUE METOABI IIPU

7.12 pEUICHNH CTAHJAPTHBIX MATEMaTHYECKUX 337a4 Ha BBIUYHCICHHUE
PacCTOAHUN MEXIY ABYMSI TOYKaMH, OT TOYKHU JO MPSAMOM, OT TOYKHIO
MJIOCKOCTH, MEXAY CKPENTUBAIOIIUMHUCS MPSIMBIMHU

Pemate 3amaun Ha HAXOXACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiaM
WM QIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAJUTUUYECKUE METOABI IIPHU

7.13 pPELICHNH CTaHJAPTHBIX MATEMATHYECKHX 3a7a4 HA BBIUYKMCIIEHHWE YIJIOB
MEXKY CKPELIMBAOLIMMUCS NPSIMBIMU, MEXAY NPSIMON U IJIOCKOCTBIO,
MEXKY TJIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Bbruucnate 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamuaa) ¢ IpUMEHeHHeM (pOpMYJl, BBIYUCISATh COOTHOIIECHUS

7.14 9 ..
MCKOY momaasaMun IMMOBCPXHOCTCH, 06'b€MaMI/I HOI[OGHBIX
MHOI'OI'paHHUKOB
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OnepupoBaTh HOHATHSIMHU: CUMMETpPHUS B INPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI

7.15

W3Bnekatpb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh WH(POPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, IpeICTaBICHHYI Ha

YepTekKax U pUCYHKAX

[TpumeHsTH TeoMeTpuUecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUCCKUX
7.17 3aJa4, IPEANOJIAralolluX HECKOJIBKO IIAroB PELIEHUsS, €CIU YCIOBHUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
IIpuMeHATs mpocTeHIIMe IPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUYECKHX 3a]a4

7.18

[TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
JKU3HH, pACIIO3HABATh MPOSIBIIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.19

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYAaIlMU U TPUMEHSTh U3YUYCHHbIE MOHSTHS B ITPOLIECCE TOUCKA PEIICHUS
MaTeMaTH4ecku  CcHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOIEIUPOBATH

7.20 peabHBIE CUTYaIlMH HA SI3BIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/JIEJIH C UCTIOJIb30BAaHUEM F'€OMETPUUYECKUX MTOHITUI U TEOpEM, arlrapara
anreOppl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXKJIECHUEM
reOMETPUUYECKUX BEIIMYNH

11 KJIACC
Kon .
T T IIpoBepsiemble NpeIMeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
ST 00pa3oBaTeIbLHON NPOrPaMMBbl CpeIHero o001ero oopazoBanus
6 I'eomeTpus
OnepupoBaTh MOHITUSMH: IHJIHHIPHYECKAs IOBEPXHOCTh, 00pa3yromime
6.1 WINHAPUYECKOW TMOBEPXHOCTH, LMIMHJIpP, KOHUYECKas IOBEPXHOCTb,
oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KrnaccudumupoBars B3auMHOE pacmloiioKeHHE CPephl U TIOCKOCTH

OnepupoBaTh MOHATHUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CErMEHTa, IIApOBOM CIIOW, OCHOBaHME IIAPOBOTO CJOs, BHICOTA
IIapOBOTO CJIOS, MAPOBOU CEKTOP

Beruucisite 00BEMBI W TUIOMIATM  TOBEPXHOCTEH TN  BpaIlCHWUS,

6.6 reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh TOHSATHUSAMH: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u

6.7 ONUCAHHBIN 0KOJIO cepsl, chepa, BMUcaHHAsS B MHOTOTPAHHUK UM TEJIO
BpalleHUs

6.8 Bbrancnste COOTHOLIEHUS MEXK 1Y TUIOLIaIIMU IIOBEPXHOCTEN 1 00BEMaMu
MOA00HBIX TEJ

6.9 I/I306"pa)KaTB u3ydaemble (QUTypbl OT PYKH M C IPUMEHEHHEM MPOCTHIX
YCPTCIKHBIX UHCTPYMCHTOB
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BbINoOnHATE (BBIHOCHBIE) MJIOCKHE YEpPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHM3Y; CTPOMTH CEUYCHHS Tel

BpALCHUS

W3BnekaTb, MHTEPIPETHPOBATH M IPeoOpa3oBbIBaTh HH(POPMALUIO O
6.11 NPOCTPAHCTBEHHBIX T'C€OMETPHUYECKUX (UTypax, MpPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpuMeHnsaTh reomeTpudeckue (axKThl A PEIIEHUS CTEPEOMETPHUECKUX
6.12 3aJa4, IPEANOoJIaralollluX HECKOJBKO ILAroB pEIIEHUs, €CIU YCIOBUSA

IPUMEHEHUs 3aJjaHbl B IBHOH popme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbINONMHATE JIEHCTBUSL CIIOKEHUSI BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
6.14 YMHOXXEHHSI BEKTOpa Ha YHUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMHU OHH
o0aaroT
6.15 [IpuMeHsaTh MpaBUIIO MapaICNICIUIIeIa IPU CIOKEHUN BEKTOPOB

OnepupoBaTb NOHATHUSMU: JAEKAPTOBBl KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
yroJl MEXNy BEKTOpaMH, CKaJLIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPHI

6.16

HaxonuTh cyMMy BEKTOPOB M INPOU3BEJIECHHE BEKTOpAa HAa YHUCIO, YToJl
6.17 MEXJly BEKTOpaMH, CKaJISPHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIByM HEKOJUIMHEapHBbIM BEKTOpam

6.18 3aznaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

6.19 Pemars npocreiinie reoMeTpu4ecKye 3a1a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOIO METO/A
Pemate 3amauum Ha [0Ka3aTEJbCTBO MATEMATUYECKUX OTHOIICHUM H

6.20 HaXO0XJ/IEHHE N'eOMETPUUYECKUX BEJIMYUH 0 00pasliaM WK ajrOpuTMam,
NPUMEHsS  U3BECTHBIE  METOABI NPHU  PEIIEHHH  CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4

621 IIpuMeHATs mpocTeWIIMe NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI{UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4

6.22 IIpuBOAUTE MpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

JKHU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

[IprMeHsATh MOyYEHHBIC 3HAHHS HA MPAKTUKE: AaHAIM3UPOBATH PEATIbHbIE
CUTYallMU U IPUMEHATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MareMaTuyecku  cHOpPMYTUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH

6.23 peanbHbIe CUTYallUM Ha SI3bIKE I'€OMETPUM, HCCIEI0BATH MOCTPOCHHBIE
MOJIEJH C UCTIOJIB30BaHUEM T€OMETPUYECKUX TOHSATHUI U TEOpPEM, arnapara
anreOphl, pemiaTh MPAKTUYECKHE 3aJadd, CBSI3aHHBIE C HaXOXICHHEM
T€OMETPUYECKUX BEITNYNH
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

7 I'eomerpus

OcHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, NpsMas, IIOCKOCTb, HPOCTPAHCTBO.
7.1 [TonsTrEe 00 aKCMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CIIE/ICTBUS U3 HUX

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuiefibHble M CKpeuiuBarouiuecs: mpsmble. [lapamnenbHOCTs OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHblE IpsIMbIE B  NPOCTPAHCTBE,
MapajuiebHOCTh TPEX MPSIMBIX, MapaIeIbHOCTh MPSMOM U TUIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHBIMH CTOPOHAaMH, YrOJI MEXKIYy MpsSMbIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEN: MapalijielibHbIe MIIOCKOCTH, CBOMCTBA MapaslieIbHbIX
wiockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPAdP,
Ky0, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

7.2

[lepneHIUKYISIPHOCTh TPSAMON U IUIOCKOCTH: TEPIEHIANKYISPHbIE MpSMbIE B
IMPOCTPAHCTBEC, NPAMBIC TAPAJUICIIBHBIC U IEPIICHAUKYIIAPHLBIC K IIJIOCKOCTH, ITPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
MIJIOCKOCTH. YTJIBI B POCTPAHCTBE: YTOJ MEXY MPSAMOU U TNIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO IJIOCKOCTH, TPOSKIHsI (PUTYPHI HA
MI0CKOCTh. [lepneHIuKyIsIpHOCTD MII0CKOCTEH: MPU3HAK NEPIICHIUKYIIPHOCTH IBYX
mrockocrteil. Teopema o TpEX MepreHIuKyIIsipax

7.3

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOTOI'DAHHMKA, BBIMYKJIBIE H
HEBBIITYKJIbIE MHOTOIPDAaHHMKH, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs NPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTH NpU3Mel. lapannenenunen, npsAaMOyroabHbIi NapajlieaeIuIe
u ero cBorcrta. Ilupamuaa: n-yronbHas nupaMuia, FpaHd U OCHOBAHHWE NUPAMUIBL,

7.4  OokxoBas M MOJHAs MOBEPXHOCTh MUPAMUMbI, IPAaBUIIbHAS U yCEUEHHAsl MUPaMUAA.
OneMeHTbl NpuU3Mbl W TOUpaMuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TIOHSATHE
[IPAaBUJILHOIO MHOTOTPaHHUKA, IPaBWIIbHAs IIpU3Ma M IpaBWIbHAsA IUpaMUIA,
MpaBWIbHAs TPEyrojibHas NMUpaMuaa U MpaBUWIbHBIN TeTpasap, KyO. [IpencraBienue
O IPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
MIPU3MBI U TUPaMUbI

CummeTpHs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IMIJIOCKOCTH.
7.5 OneMeHTbl CHUMMETPUM B  IUpaMMJax, Napajulelenunenax, MpaBHIbHBIX
MHOT'OTPaHHUKAX

Bbluuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriusel. Ilnomansb
OOKOBOI MOBEPXHOCTM U TIOJHOMW MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/b
7.6 OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH W IOBEPXHOCTH IPABUJIBHOM NHUPAMHIBI, TEOpEMa O IUIOIIAIU
yceu€HHoM nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI

[Tono6ubIe Tena B npoctpancTBe. COOTHOLICHUS MKy IUIOMIAASIMHI TTOBEPXHOCTEH,
00BéMaMU TTONOOHBIX TET

7.7
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11 KUIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
6 I'eometpus

[unmuuapudeckast MOBEPXHOCTh, 00pa3yIoIKe HIHHAPHYECKON TTOBEPXHOCTH, OCh
6.1 THHIPUYIECKON TOBepXHOCTH. L{MmuHap: OCHOBaHMS M OOKOBasi MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH M IMOJTHON TOBEPXHOCTH

Konnueckass mOBEpXHOCTh, 00pa3yrolIye KOHHYECKOH TOBEPXHOCTH, OChb H
BEpIIIMHA KOHUYECKOM moBepxHOcTH. KOHyC: OCHOBaHME U BeplnHa, 00pa3yromas

6.2 1 OCh, TUIOIIATb OOKOBOMW M TIOJTHOW MIOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIue
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh
Cdepa u map: ueHtp, paanyc, 1uaMeTp, IIoaab moBepxHoctu cheprl. Bzaumuoe

6.3 pacrionio’keHue cepsl U IMIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, TUIomaab
chepsl

6.4 N3o6paxxeHue Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka numuHApa 1 KOHyca

6.5 KoMOunanuu Ten BpaleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONUCAHHBIN

okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHHUK, WM TEJIO BPAIlCHUS

[Tonsitue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 oOBEME
6.6 MPSIMOYTOJIBHOTO Tapajuiesenunena u ciuencteus u3 He€. OO0bEM UMIMHAPA,
koHyca. O0bEM m1apa U miIomaas cepol

HO,I[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCXKAYy IUomaasaMu

6.7 N N
MMOBEPXHOCTEH, 00BEMAMHU ITOAO0HBIX TET

Ceuenus mwiMHIpa (MapauiebHO W TEPHEHAMKYJISIPHO OCH), CEYCHHUS KOHyca

6.8
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIINHY), CeUeHHUs I1apa

BexkTop Ha mockocT M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOkKEHNE BEKTOpa Ha 4ucio. Pa3ioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemreHune 3amad, CBA3aHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPaAMHU

6.9

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaun B KOOpAMHATaXx. YTroil Mexay BekTopamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BpIUKCIEHUE YITIOB MEXKIY MPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/ ITPH PELIEHUN T€OMETPUUYECKUX 3a7ad

6.10
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ITPOBEPAEMBIE HA EI'S 1O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O

OBIIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOOBaHUS o0pa3oBaHus

BJIaIIeHI/Ie MCTOJaMH OOKa3aTCJIbCTB, AJIIOpUTMaMH PpCUHICHUA 3a/a4,
yMeHHe (OpMYNIUpOBaTh W OINEPUPOBATH MHOHATHAMH: OMpEAEICHUE,
aKCHOMa, TEOpeMa, CIIEICTBUE, CBOICTBO, NPH3HAK, J0KAa3aTelbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKHU; IPUMEHSTh MX; YMEHUE (OPMYIUPOBATH
00paTHOE W MPOTUBOMOJIOKHOE YTBEPXKICHHUE, MPHUBOIAUTH MPUMEPHI H
KOHTPIIPUMEPBI, HCIOJIB30BAaTh METOJ] MaTeMaTH4ecKOoW WHIYKIUH;
MMPOBOAWUTL JOKA3aTCIbHBIC PACCYXIACHUA TIpM PCIICHHWM 3ajady,

1 OLICHMBATh  JIOTHYECKYIO0 TIPaBHJIBHOCTH  PACCY)KICHUH; YyMEHHUE
ONCprupOBaTh MOHATUAMH: MHOXKXCCTBO, IMOIMHOXCCTBO, OIICpAllMH HA
MHO)KECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
afrmapar ajid OormucCaHus p€ajJIbHbIX ITPOLCCCOB U SIBJICHUH B IIpy pCHICHUHA
3a1a4, B TOM YHCIE€ M3 JAPYTUX YYeOHBIX IPEIMETOB; YMEHHUE
OTIEpPHPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3iIuYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PEIICHNH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpPAIbHOE YHCIO, LIEJIOE YHCIIO,
CTENEHb C LEIBIM [10KA3aTeNIEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTelIeM, CTENEeHb C  JICUCTBUTEIBHBIM
mokaszarejaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U TaHIE€HC
IIPOU3BOJIBHOTO YHMCJIA, OCTAaTOK II0 MOJYJI, PALMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palMOHAIBHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbIIUI OOIIMI AenauTenb U HauMEHbIee
oOuiee KpaTHOE, aIropuT™ EBKINMIA PU pellleHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMU  CHUCTEMAMM  CUHUCIIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIICHUE 3HAUYEHUH M NpeoOpa3oBaHUsl BBIPAKEHUH CO
2 CTENEeHsAMHU U Jorapudmamu, npeoOpa3oBaHUs JPOOHO-pallMOHATBHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHAMM: I10CIIEI0BATEIBHOCTD,
apu@meTnyeckas nporpeccusi, reoMeTpudeckas mporpeccus, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  MpOrpeccus; yYMEHHE  3a]1aBaTh
MOCJIEZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEpUPOBATH MOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4Hcia, hopma
3allCH KOMIUIEKCHBIX 4HceN (FEOMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJUTh IPUMEPHI  HCIOJI30BAHUS
KOMILUIEKCHBIX YHUCEN; ONEPUPOBATh MOHATHAMU: Marpuna 2x2 u 3%3,
ONPEAEINUTEND MaTPUILIBl, FEOMETPUUYECKUI CMBICIT ONPEACITUTEINS
YMeHue onepupoBaTh NOHATHUAMU: palMOHAIbHBIE, MpPpalOHAIbHBIE,
3 MoKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE
YpPaBHEHHS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBATh
HOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHKE, YpPABHEHUE,
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HEPAaBEHCTBO, CUCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YpaBHCHHA, HCEPABCHCTBA MW CHCTCMbI C IApaMCTPOM; IPHUMCHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX
3aj1a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (PYHKIIMU, OTPAaHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
¢yHKnyU, S3KcTpeMyM (DyHKIMH, HanOoJbIlIee ¥ HAUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HENPephIBHAS (QYHKIHMS, aCHMITOTHI rpaduKa
¢byHKIMY, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPUUECKUI U
¢u3nyeckuii CMBICT TPOM3BOAHOW, IEpBOOOpasHast, ONpeACTEHHBIHI
MHTETpal; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIYHCIIATH MPOM3BOJHBIE CYMMBI, IPOM3BENCHHS, YacTHOTO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeIbHOUW K TpaduKy
(GYHKIMM; YMEHHE HAXOIUTh NPOM3BOJIHBIC 3JEMEHTAapHBIX (DYHKLUIL;
YMEHHE WCIIOJIb30BaTh IMPOU3BOJHYIO JJIsI HMCCIENOBaHUS (YHKIHH,
HAaXOJUTh HauWOOJIPIINE W HAWMEHBIINE 3HA4YEeHUs (DYHKLIUH; CTPOUTH
rpadKu MHOTOWICHOB C MCIIOJIB30BAHUEM arapara MaTeMaTHYECKOTO
aHaJ M3a; TMPHUMEHATh NPOM3BOAHYIO JUIS HAXOXKACHUS HAWIYYILIEero
pelieHnss B MPHUKIAAHBIX, B TOM YHCJE COLUAIBHO-YKOHOMHUYECKUX H
du3HUecKHX 3a/a4ax; HAXOUTh IO U 00BEMBI QUTYDP C TIOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipo A dhepeHnanbHbIX ypaBHEHHH

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
GyHKIMA, KoMno3uuus (yHKUUH, JUHEHHas (QYHKIMs, KBajJpaTHYHas
byHKLu, palnuoHaIbHas byHKLu, CTENeHHAast byHKLHS,
TPUTOHOMETpUUYecKne (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMM, TMOKaszaTenbHas M Jorapupmuyeckas (yHKIMM; yMEHUE
CTPOUTh Tpa@UKU H3YyYEHHBIX (YHKIMH, BBINOIHITH MPEoOpa3oBaHUs

5 rpaduKoB (PYHKIUH, HCHIOIB30BATH TPAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCHMOCTEH, NpU pelIeHnH 3ajad U3 IpYTuX y4eOHBIX NMPEAMETOB U
3ajjay U3 peaslbHOM >KM3HU; BBIpaXaTh (GOpPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJTb30BATh CBOMCTBA M TpadMKu (DYHKIIHIA IS peIICHHST
YpaBHEHM, HEpaBeHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CHCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HBIX TUIIOB (B TOM 4YHCIE Ha
IPOIIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 33/1a4¥ U3 00JIaCTH yNpaBJiIeHUs JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U MX
CHCTEMBI II0 YCJIOBUIO 33JayM, UCCIEN0BaTh IOJIYYEHHOE DPELICHHE U
OLIGHUBATh MPaBIONON00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peasibHble CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M MUX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCIOJNb30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudmMeTnieckoe, MeauaHa,

7 HauOoJIbIlIee U HaUMEHbIIIee 3HAUCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
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nH(OpMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA IUarpaMmax, rpadukax,
OTpaXKarolllyl0 CBOICTBA peasIbHbIX IIPOLIECCOB U SIBICHUM; IPEJICTABIISTh
uH(pOpMALIMI0O C TOMOUIbIO TabNMll ¥ JAWarpaMM; HCCIIEJOBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; Ipa)uueCKU UCCIIEIOBATh COBMECTHBIE
HAOJIIOJIEHUsI C T[IOMOIIBIO JAMAarpaMM pacCEeUBaHUS U JIMHEHHOU
perpeccuu

YMeHue onepupoBaTh MOHSATHSMH: CIYyYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMCHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUyecKUX METO/0B; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOTHON
BeposATHOCTH, popMyny bepHymin, komOuHaTOpHBIC (PAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CIlydyailHasi BeNWYHMHA, pacCHpelesieHne BEpOSITHOCTEH,
MaTEeMaTHYECKOe OXHUJIAHWEe, JHUCICPCHs] M CTAaHJAAPTHOE OTKIIOHCHHE
CIIy4ailHOH BEJIMYMHBI, (YHKIHH pacHpeleleHuss U IUIOTHOCTH
8 PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeNeIeHud Ui
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUMN; YMEHHE NPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBCHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYXKACHUS ISl pEIICHUs 3a/1a4;
OIICHUBATH BEPOSATHOCTH  PEAIBHBIX  COOBITHUH; COCTaBIISITh
BEPOATHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

VYMeHue onepupoBaTh IOHATUSMHU: TOYKa, IpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJa, IUIOCKUH yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBAIOLIMecs NpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, YroJl MEXKIY NPSIMOM M IJIOCKOCTBIO, YIOJ MEXAY

9 IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H
BEJIMYMH, PELIaTh CB3aHHBIE C HUMH ITPAKTUYECKHE 33ajauu

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajmienenunen, npu3sMa, Oupamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPAMUJbl, NMPU3MBI, KOHYyCa, IWIMHApPA, 00BbEM Kyoda,
IIPSIMOYTOJIBHOTO TapajuIeeNuIea, NUpaMUabl, MPU3MBbI, LWIMHIpA,
10 KOHYCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJINHJIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepsl, IMINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKa, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBI M MIOBEPXHOCTH
BpallleHUs1, UX CEYECHHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynHpOBaTh ONPEAEICHUS U3ydaeMbIX (UIyp, BbIIIBUIATh TUIIOTE3bI
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O CBOWCTBAx W IPHU3HAKaX I'€OMETPUUECKUX (UTyp, 0OOCHOBHIBATH HIIH
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mo
Pa3IUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajieNIbHbl NEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UIYpBl, B TOM YUCJIE B MPUPOJE,
UCKYCCTBE, apXHMTEKType; HCIIOJIb30BAaTh I'€OMETPHUECKUE OTHOIICHHS
IPU PEeLLICHUH 3a]1a4; HAXOAUTh F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YOI,
11 oAb, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUYECKHE BEIUYHHBI
(mHa, yroi, IIOmAAb, 0O0BEM, IJIOMIAIb MOBEPXHOCTH), UCIOIB3YS
u3ydeHHbIE (POPMYJIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
NUpaMUIBI, TIPU3MBI, KOHYCa, [MIMHIPA, IUIomanas chepsl, 00béM Kyoa,
OpsSMOYTOJIbHOIO Mapajjieenunena, MUpaMHUIbl, MPHU3MbIL, WIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOUTh OTHOIICHNE 00BEMOB MOI00OHBIX QHUTYP

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpAa HA YHCIO, Pa3JIOKEHUE BEKTOpa 1Mo Oas3ucy,

12 CKaJsipHOE TMPOM3BEICHHE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO]
JUISL pelIeHHs] TeOMETPUYECKHX 3alad M 3a7ad APYTux y4eOHbIX
MPEAMETOB

YMmenune BI)I6I/IpaTI> HOIIXOII)IHII/Iﬁ MCTOH [JIA PCUHICHUA 3aJaydu;
MNOHUMAHHUEC 3HAYUMOCTH MATEMATUKU B HU3Y4YCHUU MPUPOJHBIX U
06HI€CTBGHHI)IX mponeccoB HBHCHHﬁ; YMCHHE  PACIIO3HABATh

13
MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IIPUBOIAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM MHUPOBOU
MaTeMaTU4eCKOM HAayKHn
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IHNEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'I 110

MATEMATHUKE

Kox IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Yucna ¥ BEIYUCIICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMoCTH HETbIX YUCEel

1.2 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
’ OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereHu. [[eficTBrs ¢ apuMETHICCKUMHU
’ KOpHSIMU HAaTypaJIbHOM CTENEHU

1.4 Crenenp ¢ 1enbiM mokazatesnieM. CTENeHb C palMOHAIBHBIM TIOKA3aTeleM.
) CBoiicTBa cTeIeHH

15 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YKCIOBOT0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIE JOrapru(MbI

JlelicTBuTenbHbIe uucia. ApudpMeTuyeckue onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BbIYUCIICHUN

1.8 [IpeobOpazoBanue BeIpaKEeHUI
1.9 KomMrnekcHele yncia
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIIOHAIEHBIC YPABHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [TokazarenbHble U IOTapUPMUUECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUN. OnpeenuTenb MaTpULIbl

3 OyHKIMH U TpaduKu
Oyukuus, crnocoOsl 3ananus GyHkuuu. I'paduk dyHkuuu. B3anmHo oOpaTHbie

31 ¢ynkunu. YétHele u Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymu QyHkmm.

39 [IpomexyTkn 3HaKonmocTostHCTBAa. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.

' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. Haumbosblliee w1 HauMeHbIlIee 3Hau€HHE

(GYHKIIMN Ha IPOMEXKYTKE

33 CrenenHas QyHKIMS C HaTypalbHbIM M ILENbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS 71-OU CTETIEHH

34 Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U TpapuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, X CBOMCTBA U IrpaduKH

36 Toukn paspsiBa. Acumntorel rpaduxoB ¢yHknuil. CpoiicTBa  (QYyHKIHM,
HENPEPBIBHBIX HAa OTPE3KE
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IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN

Apudmernueckas u reomerpudeckas nporpeccun. @opmyia cI0KHbIX TPOLEHTOB

Hagana MaTemMaTHuecKoOro aHajamsa

[IpousBonnas ¢pynkiuu. [IpousBoaHbIe 371eMEHTapHBIX (HYHKIUI

[IpumeHeHune NpPoU3BOIHON K HCCIEeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
sKCcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUS (PYHKIIMK Ha

OTpe3Ke
IlepBooOpaznas. MuTerpan
MHoOX€eCTBa U JIOTUKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditnepa — Benna

Jloruka

BeposiTHOCTB 1 cTatuCTHKa
OmnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

I'eomeTpus

@urypsl Ha MIOCKOCTH
[IpsiMbIe ¥ MJIOCKOCTU B MPOCTPAHCTBE
MHororpanHuku

Tena 1 MOBEPXHOCTH BpalICHUS
Koopaunats! u BEKTOPBI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

I'eometpus 10-11. JI.C.Atanacss. «IIpocsemenue», 2020

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

I'eomerpus 10-11. JI.C.Atanacsan. «IIpocemenuey, 2020

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru
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