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INOACHUTEJIbBHAS 3AIINCKA

['eomerpuss sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH H3YYEHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETpUH, TpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTU (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pa3sBUTHE MHIUBHYalbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpPU H3YyYEeHUM TEeOMETpUH, Kak
COCTaBJIAIOLIEH mNpeaMeTHON obnactu «MaremaTuka W MHQOpPMaTHKa» dYepe3 obecreueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca Fr€OMETpUHN Ha yriayOIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

¢dopMHpoBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTh pa3Hble  SBICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE MOHATHUHHOrO amnmapara 1o pasgeny «CrepeoMerpus» yd4eOHOro
Kypca reOMEeTpHH;

(dbopMHpoBaHHE YMEHMSI BIIaJIeTh OCHOBHBIMU MOHATUSIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTUYeCKUX TeOopHuil, GOopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyKIeHUN;

dopmHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKA3aTENbCTB M AJITOPUTMOB pELICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKAa3aTEJIbHbIE pPAaCCYXKIEHUS B XOJAE pelICHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHUECKUM cojepkaHueM, (popMmupoBaHUE
OpeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATUKHU B IIPOBEJCHUU JACNYKTUBHBIX PACCYyKICHUN;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaronuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHHUS], HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrne (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'E€OMETPUU: YMEHUS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W IMPU U3YYEHHUM JIPYTUX Y4eOHBIX NMPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pEaJbHbIX CHUTYallUi, HCCIIECIOBAaHUS
IIOCTPOEHHBIX MOJENEH, MHTEPIIPETALUU TI0JyYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/{BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSAM, HO W MO TojxaM OOy4YeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yiabTaTaM  OCBOCHHS
OenepasibHON paboueil MporpaMMebl, pacrpeneiEéHHbIM M0 TofgaM 00y4YeHus, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MPUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHMUS BKIIOYaTh B OOILIYyID CHCTEMY T'€OMETPHYECKHUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

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

co3martk ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOe U3y4yeHUE TEOMETPUM  Kak
cocTaBJstolleil yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeil mpodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKIY OOMMM U MPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOn€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 ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: NIEPECEKAIOIMECS, TapauIeIbHbIe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsaMbixX. [lapanensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, ApPAUICIBHOCTh NPSAMOM M IIOCKOCTH. [lapamuienbHOE W LEHTPAIBHOE
IpOEeKTHpOBaHue, n3oopaxxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IJIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOICTBA MapalieNbHBIX TuIocKocTel. [IpocTeiime npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapajljIeIICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHgUKYIApPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, INPSIMBbIE IApaUICIbHBIE W IEPIEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIM (PUTYPBHI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKHX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs NMPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Msbl. [lapamnenenunen,
MPSMOYTOJIBHBIA MapajulelIeNIiNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX I'paHEei
MpaBUIBbHON TNUpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, TuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBL, TEOPEMA O ILIOIIAANA YCEYEHHOU IMPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B NPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS MapajuIelICNUIend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIbHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JleHCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, yMHO)XEHHME BeKTopa Ha uucio. CBolicTBa clloKeHHS BeKTopoB. C(BolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pas3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTOpaM. lIpsMoyrosnbHas cucreMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHSA: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeTpHs
chepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v IapoBOTr0 CETMEHTA.

KomOunanuu Tten BpamieHuss U MHOrorpaHHukoB. llpu3ma, BIucCaHHas B LWJIMHIP,
onucaHHas okojio muwiuHApa. [lepeceuenue cdepsl u mapa ¢ miockocthlo. Kacanue mapa u
cdepsl I0CKOCThIO. [IOHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO chepsl, Chepbl, BHUCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALCHHUSI.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. [lomobue B
npoctpanctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3zoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceueHMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUA LWINHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjielibHble OCHOBAaHHIO U
POXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHUS CEYEHMM: METOJ] CJEJOB,
METO]T BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEILIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMI: NMapajuleIbHbIN IEPEHOC, LEHTPAIbHAs CHMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT NpsiMoil. IIpeoGpazoBanust mogodus. Ilpsmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHH, MPOIENYyp TpakJaHCKOTO OOIIeCTBa
(BBIOOPBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MAaTeMaTUKHU, IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OACTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATH MATEMATUYECKUE 3HAHUS B HHTEpEcax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
¢buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENIBHON 1€ATEIbHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYAO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON JCSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccnrt W peamu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, TMOHUMaHWE BIHUSHUS COLUAIHHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelIeHHs 3aad B 00JacTH OKpYXKaoIlled cpenbl, TIaHWPOBAaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPHU3HAKM MaTEeMaTUYeCKHMX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTAaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OOUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBATh CYXKIEHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, MpeajiaraTb KPUTEPUU JUIS  BbISBJICHUS
3aKOHOMEPHOCTEN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlUMI0, MPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHocoO pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENEHO (hOpMYITUpPOBaTh 000OIIEHHST M BBIBOJIBI MO pe3yibTaTaM MpPOBEIEHHOTO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JAJIS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGOpMAlMIO, MPEACTaBIATH €€ B  pas3auuHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0Jle 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMbI, IpOOIEeMBl,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3indue u CXoACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUsS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapUaHThI peIIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3aa4uu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH PUYMHBI
JOCTIDKEHUSI WM HEJOCTHKEHHsI pe3ysibTaToOB JESATENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PAaOOTHI, paclpeiessiTh BHABI padoOT, TOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUMBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHIMH CTEPEOMETPHH NPHU PELICHUU 33]a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CJIEIACTBHS W3 HHUX I[pH PEHICHUU
reOMETPUYECKUX 3a]1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO pAacMo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHHKOB (TIpuU3Ma, MUpaMUia,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

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

BBINOJIHATH TapaIJIeNIbHOE, IICHTPAIFHOE M OPTOTOHAIBHOE MTPOEKTUPOBaHKE (HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METO/aMH, BBITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHM3Y;

BBIYUCIIATh IUIOIIAJM  IOBEPXHOCTEH MHOTOrpaHHMKOB (IIpU3Ma, MHpaMuia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMHU, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3aJaud Ha JI0OKa3aTeIbCTBO MAaTEMaTHUECKUMX OTHOIIEHUH M HaXOoXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33]a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CJIOXKHOCTH;

NPUMEHSATH MTPOCTEUIINE IPOTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTABICHHYI0 Ha YepTekax u
PHCYHKaX;

OPUMEHATh TOJYYEeHHBbIE 3HAHUS Ha NPAKTUKE: CpPaBHMBATh W aHAJIW3UPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B IMPOIECCE MOWCKA PEIICHUS
MaTeMaTHYecKu cHOopMyTUPOBAHHON MpPOOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIIEOBATh IOCTPOCHHbIE MOJEIH C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiat MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM FeOMETPUIECKUX BEINYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTAaBHOU
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OMEpPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C LUIMHIPUYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEPUPOBATH TOHATHIMH, CBSI3aHHBIMH C TEJaMH BpAIllEHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) u 0OBACHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI HJIEMEHTOB MHOTOTPAHHUKOB M TN BpalleHHs, OObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npuUMEeHEHHEM (HOpMYIL;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIMCAHHBIN B chepy W OMHCAHHBIA OKOJIO CQephl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIONIAIIMU MOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300paxarh u3ydaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPaMH;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

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

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBITTOJIHATh HM300paXCHHsT MHOTOTPAaHHHKOB W TEJ BpAIICHUS TNPH IMapajuIeIbHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOH CUMMETPHH, TIPU MTOBOPOTE BOKPYT
IPSIMOiA, TpeoOpa3oBaHus TTOA00HS;

CTPOUTh CEYCHHUS MHOTOTPAaHHUKOB W TeJl BpAlEHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUeHHS KOHYyca (TapajiiebHbIe OCHOBAHHIO
U TIPOXO/IAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIIOJIb30BAaTh METOJbI TOCTPOCHHUSI CEYEHHMH: METOJl CIEIOB, METO]| BHYTPEHHETO
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHATh TEeOMETpHuYecKue (DaKThl I pEIICHHs CTepEOMETPUYECKHX 3ajad,
MPEIIOJIAaTa0IINX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MIPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopme;

pemath 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHUYECKUX OTHOIICHHH W HaXOXACHHE
FeOMETPUUYECKUX BEJIIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUUECKHX 3a/1aY;



NPUMEHATh IMOJyYEHHbIE 3HAHWS HAa NPAKTHKE: CPaBHUBATh, AaHAIU3UPOBATH H
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce TIOMCKAa pEUICHHUs MaTeMaTH4ecKu C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATE PCAJIBHBIC CUTYAallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIOJIB30BAaHUEM T€OMETPHUYECKUX IOHATHH M TEOpeM, armapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4un, CBSI3aHHbIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEITUYNH;
HMCTh IPCACTABJIICHHUA 00 OCHOBHBIX JTalmax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapaniensHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (uudposrie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O6bEéM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpeHME, 0606III€HIfC " 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 00mero 00pa3oBaHus
pe3yjabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TprMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX IPHU pEIICHUU
' reoMEeTPUUECKUX 3a1a4
73 OnepupoBaTh TOHATHAMU: TAPAIUIETBHOCT UM NEPIEHAUKYISPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACHOJOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA Yroj, I'paHH JBYIPAaHHOIO YIJa,
7.5 peOpo JIBYrpaHHOrO yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJia, rpajycHas
Mepa IBYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'pPaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, TPaBHJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBate OCHOBHBIE BHUABI MHOTOTPAaHHHMKOB (TIHpamMuaa, MpU3Ma,
NPSIMOYTOJIBHBIN Mapaienenumnes, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BBIOMpasi ~ OCHOBaHMS  JUIA
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPABUJIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajlIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CIIEIOB
CtpouTh ce4eHHUsT MHOTOTPAaHHMKOB METOAOM  CIIEOB, BBIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (uryp:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aIrOpUTMaM, IPHUMEHSAS W3BECTHHIC AHAIUTHYECKUE METOMbl IpH
7.12 pELICHUH  CTaHJApTHBIX MaTeMaTHMYeCKHMX 33Jad Ha  BBIYMCIECHUE
pacCTOSAHUN MEXIy ABYMS TOYKAMH, OT TOYKM 1O MPSAMOW, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS MPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA QITrOPUTMaM, IPHUMEHSS HW3BECTHBIC AHAIUTHYECKUE METOMAbl IpH

pPEIICHUH CTaHJAPTHBIX MAaTEMaTUYECKUX 3a7ad Ha BBIYHMCICHUE YIJIOB
MEXY CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOM U MJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpPUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOLICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU OAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPHUS B IMPOCTPAHCTBE, IEHTP, OCb U
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (HUTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACcTaBICHHYIO Ha
yepTrexax U pUCYHKaX
[IpumensTe TeoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbI B SBHOH (popme
718 [IpumensTh mpoCTeilline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTH MONydeHHBIE 3HAHUS Ha MPAKTHUKE: aHATU3WPOBATh pealibHbIC
CUTYallu! ¥ MPUMEHATh U3yYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTU4ecKu cHOopMyIUPOBAHHON MpPoOIEMbl, MOAEIUPOBATH peabHbIE
7.20 CUTyallul Ha S3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemaTb ~ MpakTMYeCKHE  3aJlaud,  CBS3aHHbBIE C  HAXOXJICHHEM
reOMEeTPUUECKUX BEITHUUH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LUIMHAPUYECKas MOBEPXHOCTb, OOpa3yrolue
6.1 IIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKass TOBEPXHOCTH,
oOpa3yroniye KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudummupoBarh B3auMHOE PacmoioKeHHE cPephl U TUIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
6.5 CErMEHTA, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTrO CJIOS, BBICOTA ILIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Beruncisate  00BEMBI M IUIOMIAAM TOBEPXHOCTEH TEI  BpAIICHUS,




TEOMETPHUECKUX TeIl C MPUMEHEHUEM POopMYyTT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMONOOHBIX TEN

6.9

N3o6paxkaTs u3yyaemble (GUTYphl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
YEpTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS TEl
BpalIeHUs

W3Bnekarb, WHTEPHPETUPOBATH M IpPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumensTb reomeTpuueckue (QaxKThl ISl PEUICHHS CTEPEOMETPHYECKHX
3a1a4, MPEINoaraloliuX HECKOJIbKO MIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOnmHATE OEMCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MTapaJuICJICIUIICaAA ITPHU CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPJAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M TNpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKapTOBOM CUCTEME KOOpAMHAT
Pemarp mpocreiiine reomeTpuyecKkue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0OKa3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPU  pENICHWH  CTaHJapTHBIX
MaTEeMaTHYECKUX 33734

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBOoauTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HH, PACIIO3HABATh IPOSBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyaIlMU ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEAOBATHh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armnapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud, CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEJTMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

['eomeTpus

7.1

7.2

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

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apallesIbHbIE
M CKpewluBarouyecss npsmble. [lapamiensHOCTP MHpsAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: MApAJUICIbHBIE NPSMbIE B NPOCTPAHCTBE, MNAPAILICIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapaJUieNbHbIX IIOckocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IEPHEHIUKYISPHBIE MpsAMBIE B
IIPOCTPAHCTBE, MPSMbIE NapAJJIENbHbIE U MEPIECHAUKYIISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NMEPHEHIUKYISIPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEKAY NPAMOU U IJIOCKOCTBIO, IBYIPAHHBIN
YIOJ1, TMHENHHBIN Yroa ABYTPaHHOrO yria. IlepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD MIIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHMKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MI0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenunen, npsMOyTroibHbBIN Mapajljiesienues u
ero cpoiictBa. [lupammna: N-yronbHas nupamuia, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBas W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl UM nupamunabl. [IpaBuwiibHBIE MHOTOIPAaHHUKH: TOHSTHE
MPaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs MpU3Ma M MpaBWIbHAs NHUpaMHA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’lap, MAOoAeKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIOCKOCTH.
DOneMeHThl  CUMMETPUUM B NHpaMuax, Mapajielenunenax,  IpaBHIbHBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHPAaMHJIbI, TeOpeMa O IUIOMAAN YCEYEHHOW MHpPaAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KJIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHusi M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolie KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromiasi U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

6.4

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMAab MOBEpXHOCTU ceprl. B3anmuoe
pacnosoxeHue cepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cdepbl
N300pakeHue Tes BpallleHHUs Ha MIIO0CKOCTH. Pa3BépTka HuImHApa U KOHyca

6.5

KoM0OuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TapajuieNienunena u cieacTeus u3 He€. O0bEM NWIMHIpA, KOHYCA.
OO6béM 1mapa ¥ miomaab chepol

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IIJIOMIAIMHU TTOBEPXHOCTE,
00bEMaMU MOT00HBIX TeT

Ceuenust mwiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHs KOHYyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS I1apa

6.9

Bektop Ha mmockoctH M B mpoctpaHcTBe. ClOXKEHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMmoyronbHas cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOJd MexXAy BekTopamu. CKansipHOE
MPOM3BEICHNE BEKTOPOB. BbluncieHHEe YIIIOB MEXAYy MNPSAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W OINEPUPOBATH TOHSATHIMH: OIpEACICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHpPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEpP)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPHU PELICHNUH 33]a4, OLICHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJAECHUW; yMEHHE  OINEpUpPOBATh
MOHSTUSAMM: MHOKECTBO, MOJMHOYKECTBO, ONEPAllMM HaJl MHOXECTBAMY,
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUM U IIPU PEIICHUU 3a7ad, B TOM
YyHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIIOCOOAMM; MCIIONb30BaTh rpadbl MpU

pCeHICHUHA 3a1a4

YMeHne omnepupoBaTh MOHATHUAMH: HATYpAJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEMNEHb C LIEeJIBIM MOKa3aTeJIeM, KOPEHb HaTypallbHOW CTENEHH, CTETIEHb C
parMoOHATBHBIM TOKA3aTeeM, CTETICHb C JIEUCTBUTEIBHBIM IMOKAa3aTeleM,
norapudmM UMCIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PalMOHAIBHOE YHCIIO, HUPPAMOHAILHOE YHCIIO,
MHOXXECTBA HATYpaJIbHbIX, LEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCEN; YMEHUE UCIIOIh30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 001NN
JIeNuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkInaa mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3IMYHBIMUA TO3UITMOHHBIMH CHCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHATH BRIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPOKEHUH CO CTEeNEeHsAMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaTh  MOHSATHUSMU:
MOCIIEI0BATENbHOCTh, apu(MeTHyecKas TMporpeccus, TreoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKasi IPOrpeccus;




YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEepUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuia 2X2 u  3%3, omnpeneiauTelb  MaTpUIbL,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMmenue ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUSA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUK:. TOXACCTBO, TOXACCTBCHHOC Hp606p8.30BaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTHb
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHAIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTEMAaTUYCCKHX

3a/laq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMH, KCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢u3nyecKkuil CMbICII TPOU3BOAHOM, TNEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, INPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIMIA,
HaXoJuTh HauOOJbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a;, MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHsS HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H
bu3MYecKuX 3a/adax; HaXOJIWUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO

HHTCrpajia, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C




noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHnue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHA,
pauvoHanbHass (QYHKIUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
jgorapupmuueckas (yHKIHH; yMEHHE CTPOUTh TpapuUKH HM3yYSHHBIX
GYHKUIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HH;, BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (yHKUMHI Ui pelleHHs! ypaBHEHHIH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/1a4l U3 00JAaCTH yIpaBJIE€HUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPaBIONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeIuaHa,
HauOoJpIlIee U HaUMEHbILIee 3HAUEHUs, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaThb, MHTEPIPETHPOBATH
uH(pOpMallMIO, MPEAICTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaKaIOIyI0 CBOWCTBA PEAIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIEl0BaTh
CTaTUCTHUYECKUE JAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUuUecKux
METO/IOB U JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIEI0BaTh COBMECTHBIE

HaOJIIOICHUS C TOMOIIBIO JIarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe ONnepUpoBaThb IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMCIATH

BCPOATHOCTL C HCIIOJIb30BAHUCM Fpa(bI/I‘IeCKI/IX MCTOOB; IMPUMCHSATH
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GOpMyIIBI CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pPAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyYallHOW  BENWYHMHBI, (QYHKIHMHA  pacOpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIILHOTO U HOPMAJIBHOTO PacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pelleHUs 3a/1ad,
3HAKOMCTBO C IMOHSATHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHUE TPUBOJIUTH IPUMEPbl TPOSIBICHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 33a]a4; OlCHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroi, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMH,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIYy IIJIOCKOCTSMU; YMEHHME HUCIIONIb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (Urypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMUABI, IMPHU3MBI, KOHyCa, LWIMHIpPA, O0bBEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, HOUpaMHUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajjiellbHble OCH MM OCHOBAaHHUIO, CEUEHHME Iapa, IUIOCKOCTb,

Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; yMEHHE CTPOUTh CEYEeHHUe
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MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUS U3ydaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHHe OnepupoBaTh MOHATUSIMH: JIBIDKEHHE B MPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILCHHS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYCCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITMYUHBI
(IMHA, Yroi, IUIOmanb, OOBEM, IUIOMIAAh TMOBEPXHOCTH), HCIONb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJOHaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TIApaJUISNICNTUIeIa, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

YMeHnue ONICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOA

JJI pEHICHUA TrCOMCTPHUICCKUX 3adad U 3aJia4 JpYyTUx y’—Ie6HBIX opeaAMETOB
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YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4r,; TIOHNUMaHHC
SHAYUMOCTH MATEMATHUKH B HW3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaTh IPOABJICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cO/iepKAHUSA
1 Yucna u BIYUCIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LENbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuil KOpeHb HAaTypaJlbHOW cTeneHu. JleHCTBUS ¢ apupMeTHIecKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI

HevictButenbHple 4YHucia. Apu@MmeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 Llenmbie 1 1pOOHO-paAIIIOHATEHBIC HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULI

3 OyHKIUY U TpadUKU




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  (QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (DYHKIIMH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI
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