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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3YUEHUS AUCLUUIUIMH €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTH U IIPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyemMoe mNpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIABUIaTh M OIPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCIMOJIBb3YIOTCSL TIPU PEIIEHUM 3a/lady e€CTECTBEHHO-HAYyYHOI'O LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «I'eomerpusi» Ha yriyOnE€HHOM ypOBHE —
pasBUTHE WHIUBHIYAJIbHBIX CIIOCOOHOCTEH OOYy4aroOIMXCsl IpPU H3yYEHUM TE€OMETPUH, Kak
cocTaBJIsAOLIeH mpeaMmeTHOM obOnactu «MaremaTnka W MHQOpPMaTHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CHeNU(UIHBIX T€OMETPHH, ¥ HEOOXOJUMBIX JUISl YCHEIIHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NpPEACTaBICHUs O T[EOMETPUM KaK 4YacTh MHPOBOM KYyJIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPY’KAIOIIUM MHPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, I[IO3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpYXaloIlero Mupa, 3HaHUE€ MOHATUHHOrO ammapara 1o pasjeny «CrepeoMerpus» yuyeOHOro
Kypca FeOMETpHH;

(dbopMHpOBaHUE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yYMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PEILIEHUS 3aj1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJAENSAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TEeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKH TIpPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHUs HX MPUMEHATh, IPOBOJUTH JOKAa3aTENIbHBIE pPAaCcCyKIEHUS B XOAE pelIeHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C [PaKTHUYECKUM cojepxaHueMm, (GopMUpoBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIECHCTBOBAHHE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0Oydaromuxcs, IO3HAaBAaTEIbHOW aKTUBHOCTH, MHCCIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUIEHUS, UHTEpECa K U3yUYECHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS peEalbHBIX CHUTYyallUH, WCCIIEIOBaHUs
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH y4eOHoro kypca «leomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsiMble M IUIOCKOCTM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO tpeboBaHHE «YyMETh ONEPUPOBATH IOHATHIMHE,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JOTMUECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO 10 COJCpPXKATeNbHBIM JIMHUSAM, HO W 1O TrojaM oOydeHwHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiiuch HEOJHOKPATHO. OTO IO3BOJSIET OPraHU30BaTh OBJIAJIEHUE I'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATENbHO M IOCTYNATEIbHO, C COOJIIOJIEHUEM MpUHIHUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YyYarOmUXCsl, paciupss U yriyousist e€, o0pa3ysl MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitoleil yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynywmei npodeccuu, odecnieurnBas MPEeEMCTBEHHOCTh MEXKIY OOIIMM U MpOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOia€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMeTpUH. Touka, npsimasi, III0CKOCTh, pocTpaHcTBO. IloHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaomuxcs npaMbixX. [lapannensHOCTs IpSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSAMBIE B IIPOCTPAHCTBE, NMAPaJLIEIbHOCTh TPEX
OPSAMBIX, IAPALIEIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ UM LEHTPAIBHOE
IPOEKTHPOBaHuE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue Gpuryp B napamuiesibHOM NpOeKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPsAMBIMH B IPOCTpaHCTBE. llapayensHOCTh IJIIOCKOCTEW: NapajluleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIO0cKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI Ha MIIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIC], IOCTPOCHUE CEYCHUN.

IlepneHguKyIIpHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYISPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHuE. [lepneHauKysap U HaKJIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, MPOEKIUs (PUIYpbl HA MIIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAaHHBIN yroJl, JIMHEWHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOroOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yriyia. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillume nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBenHas teopema Iludaropa. [Mupamuma: n-
yrojibHasi MUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
NIpaBUIBHOM mNupamuibl. [IpaBuiibHBIE MHOTOTpaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHAS TPEYTOJIbHAS MUPAMUJIa U MPaBUIIbHBIN TeTpadap, KyO. IlpencraBnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKASAP U UKOCADIP.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B NpaBUIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapajUlelenuneaa, CUMMETPHs
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUJBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIOXHO HAIPABICHHBIE BEKTOpHI. PaBeHCTBO
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BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BeKTOpa Ha yucio. [loHaTtue komiuianapHsle BEeKTOphl. IIpu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pas3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMHU TOYEK. YTOJ
Mexy BekTopaMu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUYEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cepsl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cgepe. M300paxeHue Ten BpallieHUs Ha MII0CKOCcTU. Pa3BépTka nunuHapa u konyca. CuMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napajenenunena U cieactsus u3 He€. OObEM NpsAMOM M HAKIOHHOM HPU3MBI, LWIMHApA,
nupamMuIbl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO C(ephl, Chephl, BHUCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LWJIMHIpPA, KOHYycCa, Iuomanas cepsl n e€ dacteir. [lomobue B
npoctpanctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodOus, roMoTeTus. PemieHune 3aay Ha IUIOCKOCTH C MCIIOJIb30BaHHEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEYEHUs IMWIMHApA
(mapayuielbHO W TMEPIEeHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHUIO U
IPOXOJALINE Yepe3 BEepIIMHY), CEYEHMs 11apa, METOAbl MOCTPOCHUSI CEUCHM: METOH CJIEI0B,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsmMoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpaxkeHus. [IBwkeHus u paBeHCTBO ¢uryp. OO6mume
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHcKoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTroe), YMEHHE B3aWMOJCWCTBOBATh C COIMAILHBIMA WHCTHTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUNCKOMN TPakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUI HAyKu W JESATENbHOCTbIO YYEHOrO, OCO3HAHHUE JIMYHOIO BKJIAJa B IMOCTPOECHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHBIX BUJIOB UCKYCCTBA,

5) puzuyeckoe BocMTaHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTBD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3iuyHbIM cepam
MpOoECCHOHAIBHON JESITEIIbHOCTH, CBA3aHHBIM C MAaTEMaTHUKOW U €€ MPHIOKEHUSIMU, YMEHHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IMOHUMAaHWE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
M100aMbHOTO  XapakTepa  JIKOJIOTHYECKHMX  MpoOJieM, OpHUEHTAalHMs Ha  NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAHUPOBAHUE
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JIsl OKPYKAIOILIEH CPEIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOU KYyJIbTYpPOH KaK CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBIIATh M XapaKTEPU30BATh CYIIECTBEHHbIE IPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MNpPeoOpa3oBHIBATh CYXKJIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajiaraTb KpPUTEPUU IS BBIABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlUIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMALIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTeIbCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAHHE IO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI IO pe3ybTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U JIs
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpEeACTaBIATh €€ B pas3auuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe 1elcTBUSA

Oo0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)XKICHUS B COOTBETCTBHU C YCIOBUSMH M LEISIMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B X0Jie 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, HIPOOIIEMBI,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrux YYaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiiniuuec U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PEUICHUS 33/a4d, HKCIIEPUMEHTa, HCCIEIOBAHMSA, MPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4ETOM 3a1a4 TPE3CHTALMU |
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pelleHus ¢ y4EToM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HaBBIKAMU [TO3HABATEIBbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX ACHCTBUIMA
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7aun;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBaThb COOTBETCTBME pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WM HEJOCTHKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelmieHMH y4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM palOThI, paclpeAcisTh BHIBI pabOT, TOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
IpYrMMH 4I€HaMHd KOMAaHJbl, OLIEHHMBAaTh KAayecTBO CBOEro BKJaJa B OOMIMHM MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI



K xoniry 10 kjacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
NPOBEICHUN MaTEMATUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX IpU PELICHUU
reOMETPUYECKUX 3314,

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHIE MPSAMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOH U IJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pACMoO3HAaBaTh OCHOBHBIC BHJbI MHOTOIPAaHHHMKOB (TpuU3Ma, MHpaMuja,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH apaIJIeNIbHOE, IICHTPAIIbHOE U OPTOrOHAIBHOE MPOSKTHpOBaHUE (pUryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHCIIATh IUIOMIATM  ITIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, TNHPaMHUIA),
reOMETPUYECKUX TeJ C IPUMEHEHnEM (HOopMyIT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpAaM U KOOpPAHHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSAS M3BECTHbIE METOAbl IPH  PELICHUH
MaTeMaTHYeCKUX 33]1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPAMMHBIEC CPEICTBA M JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a/1aY;

U3BJICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBaTH  HMHGOpMAIMIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypaxX, MPEICTABICHHYI0 Ha dYepTekax |
pPHCYHKaX;

OPUMEHATh TOJNy4YEeHHBbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATH
peanbHbIE CUTYAIlUH, TPUMEHITh W3yYEHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha SI3bIKE€ TEOMETPUH, MCCIIEOBATh MOCTPOEHHBIE MOJAETH C HCIOJIb30BaHHEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPE/ICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUHM KaK COCTaBHON
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konuy 11 kiacca oOyyaromuiicss HAy4uTCs:



CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3AaHHBIMU C HUIMHIPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTYyUEHUS;

OTIEPHPOBATH TOHATHIMHU, CBSI3AHHBIMH C TEJaMH BPALICHHS: LHUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYEHUs TeJl BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpALICHUSA, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npuMEeHEeHUEM (HOPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMMCAHHBIA OKOJO chepsl,
cdepa, BicaHHast B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIOLIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarb H3y4aeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, MPEACTAaBICHHYIO Ha uepTexax u
pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemaTe TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH TMOHSTHUSMH, CBA3aHHBIMH C JIBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuIeIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB W Tel BpAILEHUS: CEUYCHHS IHIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEYeHHS KOHyca (MapauiebHbIe OCHOBAHHUIO
U TIPOXOJIAIIINE Yepe3 BEPILINHY), CEUeHUS 1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJE0B, METOJ] BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILeH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

OPUMEHSTh TEeOMEeTpUuYecKrue (aKThl Ui pEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEJIONIarafoIUX HECKOJIBKO IIaroB PeIIeHUs, €ClIi yCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemarp 3amayd Ha JIOKa3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH M HaXOXKICHHE
TE€OMETPUYECKUX BEJTHMYNH;

10



MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI PU
pEIlIeHUU CTePEOMETPUUECKHX 33/1aY;

IPUMEHSTh IIOJy4EHHbIE 3HAHUS HA INPAKTHKE: CpaBHMUBATh, aHAJIM3UPOBATh W
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce TIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBAaTh PeabHbIE CUTYallud HA S3bIKE F€OMETPHUH, UCCIIEN0BATh IOCTPOCHHbIE
MOJIEJIM C UCIOJB30BaHUEM T'€OMETPHUUECKUX MOHATHI M TeopeM, ammapara aireOpsl,
pelaTh IPaKTHYECKHUEe 33]]a4l, CBA3aHHbIC C HAXO0KICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabusie  IIpakrnueckue (uupposbie)
n/n NPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTtejibHbIE
pecypchl
1 BBeacHue B crepeoMeTpHIo 23 1 bubmmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
5 Bzaumnoe pacnonoxxeHue npsiMbIX B 5 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
3 [TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B 8 https://m.edsoo.ru/1c209e37
IIpOCTPAHCTBE bubnunoreka LIOK
https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
. TlepreH MKy IAPHOCTS TPIMBIX 1 5 https://m.edsoo.ru/1c209e37
MJIOCKOCTEHN B IPOCTPAHCTBE BuGmnorexa [TOK
https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
5 16 1
¥/ TIIBL 11 pACCTOSHIS https://m.edsoo.ru/1a2520f6
bu6mmoteka IIOK
6 M 7 1
HOTOTpanHiIn https://m.edsoo.ru/1c209e37
7 BekTopsl B mpocTpaHCTBE 12 bubmmorexa LIOK
P poctp https://m.edsoo.ru/1c209e37
8 [ToBTOpeHmE, 0000IIIEHNE U CUCTEMATH3AITUS 5 9 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruyeckue
NporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 AHamUTHYECKass TEOMETPHS 15 1 httos://m.eds00.ru/1c209e37
5 [ToBTOpenue, 0600IICHNE 1 15 1 bubnnorexa [HOK
CHCTEMAaTH3aIMs 3HAHHUH https://m.edsoo.ru/1c209e37
. bubmuorexa [JOK
3 O0bem Muororpaiitica 17 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 T 24 1
S Bpamemtt https://m.edsoo.ru/1c209e37
5 [Inomaay noBepxXHOCTH U OOBEMBI 9 1 bubnnorexa [HOK
KPYTJIBIX TEI https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
6 5 1
Apmkerns https://m.edsoo.ru/1c209e37
[ToBTOpEeHuUe, 060061IEHNE 1 bubnnoreka [JOK
7 . 17 2
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10
1 102 8 0

[NPOTPAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE IJIOCKOCTH, MapaljieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpeOMeTpHH: TOYKa, IpsiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUs] HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlousTuhs: MEPECCKArOIMUECH IIIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIyIIPOCTPAHCTBO

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie

o0pa3oBaTe/ibHbIE

pecypchl

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC

14




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencTBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LIBETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TUIOCKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETAMHU

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAMU

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CedeHHI
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15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus

16




IJJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsMbIx B
npoctpanctBe. CKpenuBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JaHHOMN
npsaMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxeHnne pa3HbIx
¢uryp B napajieabHON MPOEKIUN
[enTpanbsHas npoekuus. YToui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPpAMBIMHA

29

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

IlonsTus: napaJjijieJIbHOCTb HpSIMOf/'I u

17




IIJIOCKOCTH B TIpocTpaHcTie. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoeHue ceueHust, MPOXOIAILETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIeIbHOIO0 IPYTroi npsimoit. Pacuér
OTHOIIICHUI

33

[TapannenpHast npoeKLHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUEHUH Ky0a U
napauienenumnena. CBoncTa
napajuiesienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
nmapaiyiCJIbHOCTH IBYX IUIOCKOCTEH

Teopema 0 mapauIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He PUHAJICKALYIO TaHHON
IJIOCKOCTH U CJICJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX INIOCKOCTEN: O
MAPAITIENBHOCTH MPAMBIX IIEPECCUCHUS
IIpY NIEPECEUECHUU JBYX NapalICIbHBIX
IUIOCKOCTEMN TPEThEU

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,

18




3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMs ITapaJuIeIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJILHOTO TPEYTOIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napaesenumnena

41

42

43

44

45

Brrancnenue yMH 0TPE3KOB B KyOe U
MPSIMOYTOJIBHOM I1apajuleIeuIIe e

[lepneHuKyIIpHOCTD MPSMOU U
mockoctH. [Ipu3Hak
MEPIEeHIUKYJISIPHOCTH MIPSIMON U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

47

[InmockocTH M NepeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYISIp U HAKJIOHHAS.

19




ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

[lepneHuKysAp U HAKIOHHAS.

48 [TocTpoeHnue neprneHauKyIsgpa U3 TOUKU Ha
MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIIpax
(npsimast u oOpaTHas)

50 Teopema 0 TpEX NMepreHAuKyIIIpax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuuBaroIUMHUCs
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyda, MpU3MBlI,

54 MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, IpU3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCUTENBHO TIOCKOCTH. [TnockocTu
CUMMETPHUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH
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59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

61

62

CriocoObI OMYCTUTh TEPIIECHAUKYIISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHON MpsiMOH,
M3MEHEHUE PACCTOSIHUMA

KontponbHas padota "B3anmuoe

PacroJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroy MeXay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[IoBTOpEHME: Yroyi Mex Iy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

65

66

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA

yriia MOy NpAMbIMU B MHOT'OI'paHHUKaxX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

67

[lepnennukynspHbie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

68

69

[Ipu3Hak nepneHANKYISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEePECEUCHMS JBYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH

[IpsiMoyroibHBIN Napauienenunesn; Kyo;
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U3MEPEHMS], CBOMCTBA IIPSIMOYIOJILHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJIbLHOTO
napajuleJIenuIe1a ¥ CIeCTBUE U3 Hee

CrepeoMeTpuuecKre U MpUKIaIHbIC
3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

73

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEIIUBAIOIINXCS MIPSMBIX, PACCTOSTHHE
MEXy CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

75

76

77

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

DneMeHTHI CPepUIecKoil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHU Ha 3eMIie

78

79

Kontponbras padota "Yribl u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
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U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMua

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
[TpaBunpHas npusma

82 [IpssMo#t napaienenunesn, 1
PSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

83 Brimyxiieie MEHOTOrpanHuku. Teopema 1
Ditnepa
Brimyxiieie MHOTrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHbBIE U IOJIyIIPaBUIIbHBIC 1
MHOTOTPaHHHUKH

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brranciienue yria MexmIy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

23




96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
99 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001eHre 1 cucTeMaTr3aIs 3HaHUKA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue TeMbl "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaisgspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MeXJly BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIIEH yepe3 B TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEX/y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 ®opmysia pacCTOSHUSI OT TOUKH J10 1
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IIJIOCKOCTH B KOOpAWHATAX

Haxoxnenue paccTosiHUM OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPsSMbIE U TUIOCKOCTH:
napajuleIbHbIE CEUECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHbie TPSIMBIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOIIUMHUCS
MPSIMBIMA
[TeprieHIUKYISIpHBIC IPSMBIC U

99 TUTOCKOCTH: CTaHIapTHBIE Maphl
MEPIIEHANKYISPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TIPSMBIC U

23 TJIOCKOCTH: TEOpEMa O TPeX
MePIEeHINKYIIIpax

24 IlepnieHIuKyIsIpHBIE IPSIMBIE U
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IIJIOCKOCTHU: BBIYMCJIICHHUA OJIMH B
MHOI'OI'paHHHUKaXx

25

26

27

28

IToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CooopaxeHust moa00us

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CooopaxeHust moa00us

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIeH, COOOPaKEHHSI TIOI00MS

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00us

29

[Inomanu cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

32

KonrtponsHas pabora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenumnena

3anaun 00 yaABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKLIUH yriia

33

34

CrepeoMeTpHUyeCcKre 3a]]aui, CBS3aHHBIE C

00BEMOM MPSMOYTOIBHOTO
napaJulesenuesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa IpsAMOYTOJIbHOT'O
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Mapajijiejacnuicaa

35 O06BEM IPSIMO TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI

37 [TpuknanHble 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSAMOIA TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 onpenenéHHoro uaTerpaia. OobéM
HAKJIOHHOM TIPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJ ¢ OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MHUPaMHUJ C OOIIMM yTIIOM

42 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BEMaMH HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpHUeCKre 3a1a9H, CBI3aHHBIC C
o0BEMaMK MUPaMUIbL
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKJIOHHOM

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenue o0bEMOB. Borunicienue
paccTosHUS A0 TUIOCKOCTH

47 Kontponbras padota "O0BbEM
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MHOrOrpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 00pa3yroIIne UIHHIPHIECKON
[IOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckasi moBepxHOCTh, 00pa3yromye
KOHUYECKOM nmoBepxHocT. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
napajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI WINHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI WIMHJIPA, KOHYyCa

57 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
[IWTAHAPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
[IWTAHAPOM

59 Ccdepa u map

60 [Tepeceuenue chepsr u mrapa ¢
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tockocThio. Kacanue mapa u cepbl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

62

63

[epeceuenue ceps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bu u n300paxkenue mapa
VYpasuenue chepsl. [Lnomanp chepsl u e

qacTten

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IJIOCKOCTHIO

65

66

67

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO
[TpuknagHble 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHNUE: OKPYKHOCTH Ha IUIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
Mog00us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOT'OIrpaHHUKOB

69

70

3anauu o teme "Tena 1 MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

KonTponbhas pabora "Tena u
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MIOBEPXHOCTHU BpaleHus"

72

73

74

006beM mumHapa. Teopema 06 00bEMe
MPSMOTO HUJIMHAPA

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHyca

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

77

78

79

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB IIMITHHIIPA,
KOHycCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJI0IIaau TOBEepXHOCTEH Ten"

O0BEM 11apa U MIapOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomaas
cthepnl. CTepeoMeTprUIECKUE 3a/1a4H,
CBsI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
1apa, mapoBOro CErMEHTa U IapOBOTO
CeKTOpa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IlIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenue o6bwEma mpu mo100uu.
CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHEIE C
BBIYHMCIICHHEM 00BEMOB TEJT U TIIOA e
ITOBEPXHOCTEN
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80

KonTponbras pabota "[Tnomanu
MMOBEPXHOCTH U 00BEMBI KPYIIIBIX T

81

82

83

84

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSL.
JIBmkeHust U paBeHCTBO Guryp. OOrue
CBOKWCTBA JBUKECHUI

Buapl nBukeHnil: napauiebHbII
MIEPEHOC, IIEHTPAIbHAS CUMMETPUS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Diinepa

I'eomeTpryeckue 3a1a9n Ha TIPUMEHEHUE
JIBUKCHUS

85

86

87

88

89

Kontponbnas padota "Bekrops! B
npocrpancrae”

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIl1sl 3HAHUI:
"[TapanienbHOCTh MPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06muaromiee noropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"BexTopsl B ipocTpaHcTae”
Oo6o6maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpancTae”

O6o06maroriee noropenue 11 noHATUH U
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MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3allNs 3HAHMI:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyrJibix Ten"

92

Oo6o06maromee nmosropenue 11 moHsTHH U
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpYyTJbIX TEN"

93
94

Hrorosas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

97

[ToBTOpenue, 06o0IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
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98

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0OCBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, IPsAMasi, INIOCKOCTb
79 [TpMEHSTh aKCHOMBI CTEPEOMETPHUU M CICACTBHS W3 HHX IPH PEIICHUU
' FCOMETPHUYCCKUX 3a1a4
73 OnepupoBarh MOHATHAMH: MApPAUICIBHOCTh W TEPIEHAUKYJISIPHOCTh
' HPSAMBIX U IJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX H TUIOCKOCTCH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA Yroj, TpPaHH JBYTPAHHOTO YTIJIa,
7.5 peOpo IBYrpaHHOrO yIiia, JIMHEHHBIH yroil IIByTPaHHOTO yIJia, TpajaycHas
Mepa JIByTPaHHOTO yriia
76 OnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA WM HEBBITYKJIBIH
' MHOTOTPaHHHMK, 3JICMCHTBI MHOTOTPAHHHKA, TPaBUIIBHBIA MHOTOTPAHHHUK
77 PacriozHaBaTth OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (IMHpamMuia, IMPU3MA,
' MPSIMOYTOJIBHBIN MapajuieJIenume], Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS M7
7.8 KJaccU(UKaluu (BBIMYKIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIIbLHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC TPU3MBI, TapAJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIasi TUIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHITHh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONIB3YS
) METOJL CIIEZIOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM CIIEAOB, BBIMOIHATH
7.11 (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHHUE TE€OMETPUUYECKUX BEJIMYMH MO OOpasiam
WIA alTOpUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTUYECKHE METOIbI TPHU
7.12 pelIeHnH  CTaHJApPTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYHCIICHUE
paccTOSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEXIY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIK alTOpUTMaM, MPUMEHsSI W3BECTHBIC AaHATUTHYECKHE METOMIbI TpHU
7.13 peIIeHNH CTaHAAPTHBIX MATEeMAaTUYECKUX 3a7ad Ha BBIYHCICHHE YTJIOB

MEXIY CKPEIIMBAIOUIUMUCA MPAMBIMU, MEXKIY NPSIMOM M IUIOCKOCTHIO,
MEX]y TNIOCKOCTSMH, ABYTPAHHBIX YTJIOB
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Boruncnars 00bEMBI U IIJIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nMpamMuja) ¢ IpuMeHEeHHeM (OpPMYJI, BBIYHUCIATH COOTHOILIECHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpencTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHUs CTEPEOMETPHYECKHUX
7.17 3aj1a4, MPEANoaraloluX HECKOJBKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme
718 [IpuMenATs mpocTedMEe NPOTPaMMHBIE  CPEICTBA W DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHIX 3314
719 [IpuBoauTh MpHMEPHl MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MpHpOIE U
' KU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHMS HA MPaKTHKE: aHAIM3UPOBATh pealbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHbIC TIOHATHS B MPOIECCE MOUCKA PELICHUS
MaTeMaTHu4eckKu cHopMyITUpPOBaHHON MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
7.20 CUTyallid Ha S3bIKE TEOMETPHH, HCCIEeNOBATh IOCTPOCHHBIE MOJENIU C
UCTIOJI30BAHUEM T€OMETPUYECKUX TIOHATHA W TEOpEeM, ammapara aireOpsl,
pemaTh ~ MpaKTHYECKWEe  3a/auyd,  CBS3aHHBIE C  HAXOXKICHHEM
Te€OMETPHUYECKUX BEITHUNH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHUYECKass MOBEPXHOCTh, OOpasyrolue
6.1 IWIMHAPUYECKOW IMOBEPXHOCTH, IMJIMHIAP, KOHMYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (MUInHAP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHSI TEJ BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioskeHHe cPephl U TUIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnate 00BEMBI M IUIOHMIAAM TIOBEPXHOCTEH Ten  BpallleHus,
' reOMETPUYECKUX TeJI C MPUMEHEHUEM (hopMyt
6.7 OnepupoBaTh TMOHSTHSAMH: MHOTOTPDAHHHMK, BIMCAaHHBIH B cdepy U
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ONKCAHHBIN OKONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WIIM TEIO
BpallcHus

6.8

6.9

BrI4uciaTh COOTHOMICHUS! MEXY IUIOMAISIMHU TTOBEPXHOCTEH B 00bEMaMu
IMOIOOHBIX TEI

N3o0paxkarh u3ydaemble (UTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEPTEHKHBIX THCTPYMEHTOB

6.10

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUEHHUS TeJ
BpalleHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTH HMH(OPMAIMIO O
INPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U pUCYHKax

6.12

6.13

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a/1a4, NPEIIIONATaIuX HECKOIBKO IIAaroB pEHICHUs, €CIA YCIIOBHUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe

OHepI/IpOBaTb MMOHATHUEM: BCKTOP B IIPOCTPAHCTBC

6.14

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BbBIYUTAHUA BeKTOPOB %1
YMHO)KCHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

6.15

6.16

6.17

[IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB

OnepupoBaTb NOHATHAMU: JI€KapTOBbl KOOPJMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoOJl
MEXJly BEKTOpaMH, CKaJSIPHOE ITPOU3BENECHNE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPHI

Haxomute cymMmMy BEKTOPOB M NpPOM3BEJIEHUE BEKTOpa Ha YMCIO, Yol
MEXJly BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE, PACKIAAbIBaTh BEKTOP IIO
JIByM HEKOJUIMHEApHBIM BEKTOpaM

6.18

6.19

6.20

BaI[aBaTB IIJIOCKOCTH YPABHCHUEM B I[CKapTOBOfI CUCTCMEC KOOpANHAT

Pemate mpocreiiline reoMeTpuyYecKre 3a/layd Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/A
Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HAXO0XJIEHWE TE€OMETPHUECKUX BEJIMYMH MO 00pasliaM WU alropuTMawm,
OPUMEHSSI  U3BECTHBIE  METOJAbl  MPU  PEIIEHUH  CTaHJapTHBIX
MaTEMATHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIHe MNPOrpaMMHBIE CpPEICTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a7a9

6.22

6.23

HpI/IBO,Z[I/ITB MMPUMCPBI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpOAC U
JKHU3HHU, paCliO3HABATh NPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC
HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA HA IMPAKTHUKE: aHAJIU3UPOBATHL PCAJIbHLIC

CUTYyalluu U NPUMEHATh U3y4YCHHBIC IIOHATUSA B IIPOLIECCE NTOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIE
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CUTyallUld Ha SA3BIKC TCOMCTPHUU, HCCICAOBATH INOCTPOCHHLIC MOICIN C
HCII0JIB30BAHUEM I'€COMETPHUICCKUX IMOHATHH U TEOPEM, aIlrapara aJ'IFC6pI)I,
peuiaTb IMPAKTUYCCKUC 3ajJa4u, CBsI3aHHBIC C HaXO0XIACHUEM
TCOMETPHUICCKUX BCINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3JieMeHT copepKAHUA

['eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3anMHOe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, NapaJlIesIbHbIE
W cKpewmuBarouecss npsmble. [lapamienbHOCT, MNpsAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAINPABICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy IpsMBIMU B IpocTpaHCTBe. [lapamuienbHOCTh INUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOCKocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IJIOCKOCTU: TETpadap, KyO, mapajuienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IIEPIEHIUKYJSIPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, NPSMbIE NApPAJLICIbHBIE U IEPIECHINUKYJISPHbIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH NPAMON M IJIOCKOCTH, TEOPEMA O IPSIMOW NEPHEHIUKYISPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJjl, TUHEHHBIN yrojl IBYIpaHHOro yria. [leprneHauKynsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IMJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU IBYX
mrockocrteil. Teopema 0 TpEX meprneHauKyIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIDAHHHUKA, BBIIYKJIBIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumnesn, npsiMOyTOIbHBIN Napajieenunen u
ero csoictBa. Ilupamuna: N-yromnbHas nupamuzia, TpaHU U OCHOBAHWE MUPAMUJBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[bI, MpaBUJIbHAS M YyCeUYE€HHas MUpaMHJa.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs MpU3Ma M MpaBWIbHAs NHUpaMHA,
npaBUiIbHAS TPEYroJbHAs MUpPAMHJIA U TPABUIIbHBIA TeTpasap, KyO. [Ipeacrasnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp MU ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NUPAMHAAX,  IApajuleJenunenax,  IMPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Brruucnenne 51eMEHTOB MHOTOTPAHHHMKOB: pEOpa, muaroHanw, yriael. [lmomrans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi Tpu3Mbl. [L1omiaas 60K0BOI MOBEPXHOCTH H
MIOBEPXHOCTU MPABWIBHOW NMUPAMHIBI, TE€OpEMa O IUIOIMIAJNA YCEUYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KJIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unmuaapudeckasl MOBEPXHOCTh, 00pa3yIONIMe HIUHIPHYECKONW MOBEPXHOCTH, OCh
LUWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias 1 ock, IO OOKOBOM ¥ MOJTHON TOBEPXHOCTH

6.2

6.3

6.4

Konnueckast moBepXxHOCTh, 00pa3yone KOHMYECKON MOBEPXHOCTH, OCh M BEPIIHHA
KOHMYECKOH moBepxHocTH. KoHyc: OoCHOBaHME M BepIIMHA, OOpasyomas U OCh,
ioniaab OOKOBOW M IOJHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBECPXHOCTH

Codepa u map: neHTp, paguyc, IuaMeTp, IUIomaas MoBepXxHOCTH chepbl. Banmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIomab
cepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa HUIIMHIpA U KOHYyCa

6.5

6.6

6.7

KoM0OuHamu ten BpaieHuss 1 MHOTOIPaHHUKOB. MHOTIOrpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cepa, BiucaHHASE B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHHS

[Tonstre 06 o6béMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajiesienumnesa u ciaenactsus u3 He€. O0bEM HMWIMHIPA, KOHYCA.
O6béM 1mapa ¥ miomaab cepsl

ITonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

6.8

Ceuenust mwiIMHApa (MapajuleIbHO U MEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHHsI 11apa

6.9

6.10

BekTop Ha miockoctd M B npoctpaHCTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pas3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI ICUCTBUI C BEKTOpaMH

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkalsipHOe
IIPOU3BE/ICHHE BEKTOPOB. BpIUMCIEHHE YIVIOB MEXIy HNPSIMBIMM U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIICHUH TEOMETPUYECKHX 3a/1a4
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHMUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
oOpa3oBaHus

Brnanenue Merogamu J10Ka3aTeNbCTB, aJTOPUTMAMU pEHICHUS 3a/ady;
yMeHHe (GOpMYyJIHUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpE/EICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYKACHUA ITPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYruX y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pelIeHUH 337124

VYMeHue onepupoBaTh NOHSTHSAMM: HATypaJbHOE YHUCIO, LEJI0E YHUCIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHTE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JSTUMOCTH, HAUMEHBIINH 001t
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pEIIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPAXKEHUH; yMEHHE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKass MNporpeccusi, TeOMeTpHUYEecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIass TIeOMETpUYecKas IpOrpeccus;
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yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; HPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TiepBas M BTOpas MPOM3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKkuil CMbICI NPOM3BOAHOM, TNiepBOOOpa3Has, OMNpeIeIEHHbIN
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCISATH  NPOM3BOJAHBIE  CyMMBI, TMPOU3BEICHHS, YacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GYHKIUM; YMEHUE HAaXOJUTh MPOM3BOAHBIE 3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHUS (DYHKIIHIA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHUsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO
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HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUH, oOpaTHAs (QYyHKIIHS,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
¢GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUHUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUH [UIS pelIeHUs ypaBHEHHH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIGHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJIEINPOBATH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pealbHbIX MPOIECCOB U SBIEHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PAcCENBaHUs U JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH
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BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIIOKCHHS W YMHOXCHHUS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAHUE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCyKICHUS JUIsI PEHICHUS 3a7ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTIia, MJIOCKUN YroJl, ABYTpaHHBINA
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miuomans chepsl, MIOMIAIb
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,

KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,
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11

12

NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, LIWIMHIpPA, KOHYCa; YMEHHUE CTPOUTbh CEYCHHUE
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccHUpUKanuuioo (GUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHne onepupoBaTh MOHSATHSMH: JIBIXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TOAOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC M IMOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUUYCCKUE BEITUYHHBI
(ImvHA, Yro, TIIOMAgh, OOBEM, IUIOMIAAh TOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[O6HBIX (l)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIBHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VIOl MCEXKIAY
BCKTOpaMHu; YMCHUC HUCIIOJIB30BATb BeI(TopHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpyTux y‘-Ie6HI)IX npeamMcToOB

13

YMenue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHUU TMPUPOJHBIX H O6H_[eCTBeHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypalIbHOU cTerneHu. JeHcTBUs ¢ apuMeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHAIbHBIM IoKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOIO apryMmeHTa. ApKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BIYMCICHUI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie n 1poOHO-palMOHANTBHEIE ypaBHEHHS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U JOrapupMUUECcKre ypaBHEHHS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucteMsl JTUHEMHBIX YpaBHEHUN. OnpeiennuTesb MaTPHUIbI
3 OyHKIUHU 1 TpaduKu

3.1 Oynkuus, crnocodbl 3ananus ¢yHkuuu. ['padux ¢yHkumuu. B3aummuo oOpaTHbIE
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¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHud QyHkuuu. Hymu dyskuun.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKITUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM W LeNbIM mokazaTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiicTBa  (pyHKUIMI,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOXecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Marematuka. ['eomerpms; 10 kmacc, yraybnenHoe oOydenue Mep3asik AT,
Homuposckuit JI.A., Tlomsko B.M.; mox penakuueit Ilomonbckoro B.E. O6mectBo ¢
OrpaHMuYEHHOW  oTBeTCTBEHHOCTbO  M3parenvckuit  nentp «BEHTAHA-I'PA®»;
AKnuonepHoe 00I1IEeCTBO «M3paTenseTBO «lIpocsewmenue»
* Maremaruka. ['eomerpusi; 11 kiace, yrayonenHoe oOyuenne Mepsmaxk AT,
Homuporckuit JI.A., Tlomskor B.M.; mox pemakmueii Ilomonbckoro B.E. O6mectBo ¢
OTpaHMYEHHON  OTBETCTBEHHOCThIO  M3patenbckuit  neHtp «BEHTAHA-TPA®y;
AxkunonepHoe o6mectBo «M3narensctBo «IIpocBemienne

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET butauoreka I{OK https://m.edsoo.ru/
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