PABOYAS ITIPOI'PAMMA

yueOHoro npeamera «I'eomeTpus. Yriy0JeHHbIH YPOBEHb»
n1st ooy4aromuxest 10 — 11 kimaccos



INOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiISETCS OMHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHEr0 00I1Iero oopa3oBaHus,
TaKk Kak o0ecre4nBaeT  BO3MOYKHOCTb  M3Y4EHHUs  JUCHMIUIMH  €CTECTBEHHO-HAY4HOU
HAIPaBJIEHHOCTH U IPEIMETOB T'yMaHUTApHOro LHKIA. [lOCKOJIBKY JOrMYecKOe MBIIUIEHUE,
dopmupyemMoe IpU  HU3YYEHHUM OOY4YaIOUIMMUCA IOHATHUHHBIX OCHOB TI'€OMETpUH, IpH
JI0KAa3aTebCTBE TEOPEM M IIOCTPOCHUU LIEMOYKH JIOTMUECKUX YTBEPKACHUNW IpU pELICHUU
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIIBHraTb M ONPOBEPraTh TIMIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEHICHUH 337Jad €CTECTBEHHO-HAyYHOTO LHWKJIA, B YaCTHOCTH (DU3MUYECKUX
3a1ad.

Llens ocBoeHHsi mporpaMmbl yueOHOro Kypca «I['eomerpusi» Ha yriryOnE€HHOM ypOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH OOydYaroMXCs IpPU H3YYEHUM TE€OMETPHUH, Kak
COCTAaBIISIIOLICH mpeaMeTHOM oOmactn «Matematnka W HWHGPOpPMAaTHKa» dYepe3 obOecredeHue
BO3MOXKHOCTH TPHOOPETEHHsT W MCIOJIb30BaHUs Oojiee TIIIYyOOKHMX TIE€OMETpUYECKHUX 3HAHUH U
NeHcTBUH, CHenu(pUYHBIX T€OMETPHH, M HEOOXOTUMBIX JUIsl YCHEUIHOro MpOo(hecCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHRIMU 3a7a4aMH Kypca T€OMETPHH Ha YIIyOJIEHHOM ypOBHE, PACHIMPSIIOIIUMHU H
YCUJIMBAIOIUMH Kypc 6a30BOIr0 YpOBHS, SBJISIOTCS:

paciIMpeHue MpeACTaBICHUS O TEOMETPUN KaK YaCTH MHUPOBOW KyJbTYpbl U (pOpMHpOBaHHE
OCO3HAHHU B3aMMOCBSA3U I'€OMETPUH C OKPYXKAIOLIMM MUPOM,;

dopMHpOBaHHE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJENSIX, NO3BOJIAIOIINX OIUCHIBATG U U3y4aTh Pa3HBIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HAHKWE TIOHSATHIHOTO anmapara mo paszaeiny «CrepeoMeTpus» yueOHOTo Kypca TeOMETPHH;

(dopMHpOBaHHE YMEHUS BJaJleTh OCHOBHBIMH MOHSATHSMU O IPOCTPAHCTBEHHBIX (QUrypax U
UX OCHOBHBIMU CBOICTBaMM, 3HaHHE TeopeM, (OpMyJl U YMEHHE HX MPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(¢opMUpOBaHHE YMEHHUS paclo3HaBaThb Ha 4YepTekaxX, MOJCNIAX U B pEAIbHOM MHpE
MHOT'OTPaHHMKY U Te€Ja BPALCHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOECIIN;

(dbopMupOBaHKE TOHUMAHHUS BO3MOXKHOCTH aKCHOMAaTHYECKOT0 IMOCTPOEHHSI MaTEMaTHUECKUX
TeopHii, GopMUpPOBaHNE TOHUMAHHUS POJIM AKCMOMATHKH MPH MTPOBEACHUHN PACCYKICHHIA;

(dbopMupOBaHHUE YMEHUS BIIAJIETh METOJAMH JJ0KA3aTEeNbCTB U aITOPUTMOB PEIIEHUs, YMEHUS
UX TPHUMEHATH, MIPOBOAMUTH JI0KA3aTEIbHBIE PACCYXACHHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX
3a/1a4 U 3a/1a4 C MPaKTUYECKUM cojepxKaHueM, (popMHpOBaHUE MPEACTABIECHUS O HEOOXOAUMOCTH
JIOKa3aTelbCcTB NMPU OOOCHOBAHWM MAaTEMAaTHYECKUX YTBEPKACHUH W POJIM aKCHOMAaTHKH B
IIPOBEJICHUH JI€YKTUBHBIX PACCYXICHUI;

pa3sBUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOy4aromuxcsi, MO3HABAaTEIIbHON AaKTHUBHOCTH, HCCIIEI0BAaTENbCKUX YMEHUN, KPUTHUYHOCTU
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

dopMupoBaHre (QYHKIMOHAIBHOM TIpaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUM: YMEHHS
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX
’KU3HEHHBIX CUTYalUAX U MPU U3yYECHUH JAPYTUX Y4eOHBIX MMPEAMETOB, POSBIECHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEH, MOAEIMPOBAHNUS PEAIbHBIX CUTYalUi, UCCIIEI0BAaHUS TIOCTPOCHHBIX MOJEIIEH,
MHTEPIIPETALINU MTOJTYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JTUHUSAMH ydeOHoro kypca «['eomerpus» B 10—11 kmaccax
apistoTes: «[IpsiMble M TJIOCKOCTH B TNPOCTpaHCTBe», «MHororpaHHukn», «Tema BpalieHUS»,
«BeKkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B IPOCTPAHCTBEN.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH IOHATHUSIMU,
peNeBaHTHBIMUA T€OMETPHM Ha YriyOosn€HHoOM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHUTCSI KO
BCEM COJIEp)KaTelIbHBIM JIMHHUSAM Y4eOHOTro Kypca, a (OpMHUpOBaHHE JIOTUYECKUX YMEHUI
pacripesiesiieTcsi He TOJIBKO MO COAEp KaTeIbHBIM JIMHUAM, HO U 10 rojgam oOyuyenus. CoaepxaHue
00pa3oBaHMs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHO paboueit
IpOTpaMMBbl, paclpeeNEéHHbIM 110 rojjaM 00yueHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIIpOCaM OOydYaroluecs oO0pallajuch HEOAHOKPATHO. DTO
MI03BOJIIET OPraHU30BaTh OBJIAICHUE TEOMETPUYECKUMHU MTOHATHSMH U HaBbIKaMU M1OCJIEA0BATEIBHO
U TOCTYNAaTeIbHO, C COOJIIOJEHMEM IPUHIMMA NIPEEMCTBEHHOCTH, & HOBBIE 3HaHMS BKJIIOYAaTh B



OOIIyI0 CHUCTEMY TE€OMETPUUYECKUX MPEACTABICHUN OOYJaIOIIUXCS, paciiupsiss W yriayonss eg,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[Tepexox K U3y4eHUIO TE€OMETPUHU Ha YIITYyOJEHHOM YPOBHE MO3BOJISET:

co3aath ycinoBus Aiui  AuddepeHunanuu o0ydyeHUs, MOCTPOEHHUS HWHAWBHUYaJTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00EeCIIEYUTh YriIyOJIEHHOE N3yudeHHE T€OMETPHH KaK COCTaBIISIONICH
yuebHoro npeamera «MareMaTHKay;

MOJTOTOBUTH OOYYaIOMUXCS K TPOJOJDKEHUIO HM3YYCHHS MATEeMAaTHKH C y4&€TOoM BBIOOpa
Oynymeir mnpodeccun, obecriedynBas MPEEMCTBEHHOCTh MEXAY OOIMMM W MPpodheCcCHOHATHHBIM
o0pa3zoBaHHEM.

Ha mn3yuenune yueOHoro Kypca «I'eomerpusi» Ha yriay0iaéHHoM ypoBHe oTBoauTcs 204 yaca: B
10 kiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA cTepeoMeTpuH. Touka, npsiMas, MI0CKOCTb, MpocTpaHcTBO. [loHsTHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUM U CIIEIACTBUSA U3 HUX.

B3anmHOe pacnonokeHue NpsSMbIX B NPOCTPAHCTBE: IEPECEKAIOLIUECs, NapauleibHbIe U
cKpemuBaromyecs npsamele. 1Ipu3Haku ckpemuBaromuxcs nNpAMbIX. [lapainensHOCTs NPSAMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: MapajllebHbIE IPSAMBIE B IPOCTPAHCTBE, MapajlIEIbHOCTh TPEX
IIPSMBIX, APAJIEIBHOCTD NPSAMOM U IUIOCKOCTHU. [lapanenbHoe U neHTpalbHOE IPOSKTUPOBAHMKE,
n3o0paxkenue Guryp. OCHOBHbIE CBOMCTBA MapalIeIbHOIO IPoeKTUpoBaHus. M3o0paxkenue Guryp
B IAPAJUICIIbHOM NPOEKIMHU. YIUVIBI C COHAIPABICHHBIMU CTOPOHAMH, YroJl MEXAYy NPSAMBIMHA B
npocTtpaHcTse. [lapaenbHOCTh MIIOCKOCTEN: MapajlieIbHbIE INIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
iockocteil. [IpocTeiinye npocTpaHCTBEHHBIE (PUTYPBI HA IMIIOCKOCTU: TETPAdIp, Mapajliesenumne],
IIOCTPOCHUE CEUYCHUM.

IlepneHquKyISIPHOCTD NMPSMOM U IJIOCKOCTH: NEPIEHAMKYJISIPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IpsiMblEe TMapajulebHbIE M MNEPHEHIUKYJISAPHbIE K IUIOCKOCTH, NPHU3HAK NEPIEHIUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeEMa O MpsAMOM NepHeHAMKYISpHON IIoCKOCTH. OpTOoroHanbHOE
IpoeKkTHpoBaHue. [lepneHIuKysap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 INIOCKOCTH, PACCTOSIHUE
OT MPSIMON JI0 TJIOCKOCTH, MPOEKIHUS (QUTYpPBI HA TUIOCKOCTh. [lepneHuKyIIsIpHOCTh TIIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIAPHOCTHU ABYX IUIocKocTel. TeopeMa o TpEX nmepneHuKyspax.

VYrisl B IPOCTPAHCTBE: YroJl MEKIY IPSIMOM U IJIOCKOCTBIO, IBYI'PAHHBIN YIOJ, JTUHEHHBIN
yroJl JBYTpaHHOro yria. TpEéXrpaHHeli M MHOrorpaHsble yribel. CBOWCTBa IUIOCKHX YIJIOB
MHoOrorpaHHoro yria. CBONCTBa IUIOCKMX W JBYT'PaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Bupl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: nN-yroinpHas npusma, npsmas v
HAKJIOHHas NpU3Mbl, OOKOBas U IMOJIHAs MOBEPXHOCTH MpHU3Mbl. [lapannenenunen, npsMoyroibHbIN
napajuleJienunen U ero cBoiicrsa. Kparyaiimne nytu Ha IOBEpPXHOCTM MHOTOTrpaHHHKa. Teopema
Oiinepa. [IpoctpancTBenHas Teopema Ilugaropa. [lupamuna: n-yronbHast nupamuja, NpaBuibHas U
yceu€HHas nupamubl. CBoiicTBa pédep U OOKOBBIX rpaHel MpaBUIbHON nupaMusl. [IpaBuibHbIE
MHOTOIDAHHUKH: IIPAaBWJIbHAs MpHU3Ma W NpaBWIbHAsA IMpamMuia, NPAaBWIbHAS TPEyrojbHas
nupamMpa M TpaBWIbHBIA TeTpa’ap, KyO. IIpeacraBieHune o NpaBUWIIBHBIX MHOTOIpaHHHKAX:
OKTadIp, JOAEKAAP U UKOCADIP.

Bbruucnenne 31eMEeHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriabl. [lnomans GokoBoit
MOBEPXHOCTU U MOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IJIOIIAb OCHOBAHUMN, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU NpsAMOM mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IMPaBUIBHON
MIApaMU/Ibl, TEOpPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B TNPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU IPABUIBHBIX MHOTOTPAHHMKOB.
CummeTpuss B NPaBWIBHOM MHOTOTPAaHHMKE: CHMMETpUs Napajuielenunena, CHUMMETpPUs
MIPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUJIBHON NTUPAMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABJICHHBIE M MPOTHBOIIOJIOKHO HAIlPaBJIEHHbIE BEKTOpBL. PaBeHCTBO
BEKTOpPOB. JIEWCTBUSA C BEKTOPAMM: CJIOXKCHHE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BeKTOopa Ha uncio. CBOWCTBA CIIOkKEHUsT BEKTOPOB. CBOWCTBA YMHOKEHUS
BeKTOpa Ha uucio. [IoHaTHe KOMIUIaHapHbIE BEKTOPHI. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pa3lIoKEHUM BEKTOpA IO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpsMoyronpHas cucrema KoopauHaT B npocTpaHcTBe. Koopaunatsl BekTopa. CBs3b
MEXIy KOOpAMHATaMU BEKTOpa M KOOPJAMHATaMH TOYEK. YTOJ MeXay BekTopaMu. CkansipHOe
IIPOU3BEIEHUE BEKTOPOB.

11 KUIIACC
Tesa BpaleHus



[ToHATHS: UMIAMHIpPUYECKas TOBEPXHOCTb, KOHHYECKash TOBEPXHOCTh, ceprueckas
MMOBEPXHOCTh, 00pa3ylomue MoBepxHoCcTe. Tena BpameHus: WIHHAP, KOHYC, YCEUYEHHBI KOHYC,
cdepa, map. B3zaumnaoe pacnonoxenue chepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nuianHapa u konyca. Cummerpus cepbl U
niapa.

O06béM. OcHoBHBIE CcBOHcTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napajenenunena u ciueactsus u3 He€. OOBbEM NpsAMON W HAKIOHHOM NPU3MBI, LWIMHIPA,
nupaMuibl 1 KoHyca. OO0bEM 11apa U apoBOTro CErMEHTa.

KomOuHammu Ten BpalieHUss M MHOTOTPaHHUKOB. llpm3ma, BOHcaHHas B IMIIMHJD,
onucaHHas okoso uwinHapa. [lepeceuenue cdepsl u mapa ¢ miockocteto. Kacanue mapa u cdepbl
IIOCKOCThIO. [lOHATHE MHOTrOrpaHHHMKA, OIMCAHHOTO OKOJO cdepsl, chepsl, BIUCAHHOH B
MHOTOTPaHHUK HJIM TEJIO BPaIlCHHUS.

[Tnomanps MOBEPXHOCTH IWIMHApA, KOHyca, IUiomans cepbl U e€ vacreil. [logobue B
npoctpanctBe.  OtTHomleHHe  00BEMOB, IUIOHIaed  MOBEPXHOCTEM  MOJOOHBIX  QUTYp.
[IpeoOpa3oBanue mnoao0us, TomMoTeTHs. PemeHune 3amad Ha IJIOCKOCTH C  HCIOJIb30BAaHHEM
CTEPEOMETPUYECKIX METO/IOB.

[TocTpoenne ceyeHnii MHOTOIPAaHHUKOB M TEJI BPALICHUS: CEUCHHS IMIIMHAPA (apayiebHO
U TIEPIEHIUKYISIPHO OCH), CEUEHHUS KOHyca (MapayjiesibHbIe OCHOBAHHMIO M IMPOXOMAIIUE Yepe3
BEpPIINHY), CEUEHHs IIapa, METOJbI MOCTPOSHHS CEYCHUIH: METOJ CJIEJ0B, METOJ] BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIeH MIO0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MIPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omepanuu Haj BeKTOpaMu. BekTOopHOe yMHO>KEHUE BEKTOpPOB.
CBoiicTBa BEKTOPHOTO YMHOXEHHUs. [IpsiMOyroimpHas cuUcTeMa KOOpJMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Pasznmoskenue Bektopa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIA METON MpH
peIIeHIH TeOMETPUIECKUX 3a/1ad.

JBu:KEeHUS B IPOCTPAHCTBE

JBuxennst npocrpancTBa. Otodpakenus. [[BmxkeHus u paBeHcTBO ¢uryp. OOmue cBolicTBa
IBUKEHUH. BuIbl MBUKEHMI: MapajuleNbHbI MEepPeHoC, LEeHTpalibHAs CHUMMETPHSs, 3epKalibHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeoGpasoBanust moxgobus. [Ipsmas u cdepa Ditnepa.



IITAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYHEBHOI'O KYPCA «'EOMETPHSI»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMK  OOYyYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIeHA POCCHUHCKOro O0OIIecTBa, NPEACTaBICHHE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH, TPOIEAYp TpPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHl U JIPYyroe), yMEHHE B3aHMOJCHCTBOBATH C COIMAIbHBIMH HHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOW TPa)KAAHCKON HIEHTHYHOCTH, YBAXKECHHS K IMPOLUIOMY
HACTOSIIIEMY POCCUMCKON MAaTEMAaTHKH, LIEHHOCTHOE OTHOUIEHHE K JIOCTHIKEHHUSIM POCCHUHCKHUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, HCIIOJIB30BAHUE ATUX JOCTUKEHUMN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOTr0 Hapoaa, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU
U IEATEJIbHOCTHIO YUEHOTO, OCO3HAHHME TUYHOTO BKJIA/a B IOCTPOCHHUE YCTOHYUBOTO OYyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOILIECHHE K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEUICHUM, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMATHUYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznyeckoe BociMTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3/I0pOBOTO U
0e30macHOTro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pPOBOC MTUTAHHE,
cOanaHCUPOBAHHBIN PEXKUM 3aHSATUI U OTJbIXA, peryisipHas (puudeckas akTUBHOCTD), (PU3HUECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEILHOMN ACSITEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HaHUE IIEHHOCTU TPYAOJIIOOUs, MHTEpEC K pa3audyHbiM chepam
npoecCHOHANBFHOM NeATEeNbHOCTH, CBS3aHHBIM C MAaTEeMAaTHKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBEpINIAaTh OCO3HAHHBIN BBIOOP OynyIieil nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEH KU3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEUICHWU MPAKTHUUYECKUX 3a7ad
MaTeMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

c(OpPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYIbTYpHl, T[OHUMAaHHE BIUSHHUS  COIHAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HA COCTOSIHUE TPUPOAHOM M COUMAIBHOM CpEeIbl, OCO3HAHUE
100aTFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHWH JIJIs1 pelIeHus 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHNUE TTOCTYIKOB U OI[CHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHUE MaTEMaTHYECKONH HAyKH Kak c(ephl YeIIOBEUECKOU
JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU ISl Pa3BUTHSI LIUBUIIN3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJIbTYpOM KaK CpEJACTBOM TIO3HAHUS MHpPA, TOTOBHOCTH
OCYILIECTBIISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO IESITEIbHOCTh MHMBUIyalIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJoruyeckne aelcTBUSA:
BBISIBJIIATE U xapaKTemeBaTL CYI_]_[eCTBeHHBIe HpI/I3HaKI/I MaTeMaTHU4YCCKUX O6I>CKTOB,
MOHSATUHM, OTHOIICHUN MEXTy TOHATUSAMH, (OPMYITHUPOBATH ONPECICHHS MTOHATHUH, YCTaHABINBATh



CYIIECTBEHHBIN MpHU3HAK KacCU(UKAIUK, OCHOBAHUS Uil OOOOLICHUS M CPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYIUPOBATH W MPeoOpa3OBBIBATh CYXKACHUS: YTBEPAUTENbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIC, YACTHbIE U OOLINE, YCIOBHBIE;

BBISABIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpeuYHs B (pakrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, MpeylaraTb KPUTEPUU AJIs BBISIBJICHUS 3aKOHOMEpPHOCTEN
Y IIPOTUBOPEYHIA;

JienaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKHM, ACAYKTHBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJAMUTH CAMOCTOSITEIBHO JJOKA3aTEeIbCTBA MaTEMaTHUYECKUX YTBEPXKACHUN (IpsIMbIE U OT
IPOTUBHOI0), BBICTPAWBaTh apryMEHTALUIO, [PUBOAUTH IPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATh CIOCO0 pelIeHus: yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckne 1eiCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATEIbCKUNH HHCTPYMEHT IMO3HAHUA, (HOPMYIHUPOBATH
BOIPOCH], (UKCHUPYIOIIME IPOTUBOpEUHE, MpoOJIeMy, YCTaHaBIMBaTb MCKOMOE M JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

IPOBOAMTH  CAMOCTOSATEIbHO  CIUIAHMPOBAHHBIM  AKCIIEPUMEHT,  HUCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOOBEeKTa, SBJICHUS, MPOIECCa, BbBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSTeNIbHO (POpMynupOBaTh OOOOIIEHHUS U BBIBOJBI MO pe3ysbTaTaM HpPOBEAEHHOTO
HAOJIIOJIEHUs, UCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX PE3YJbTAaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUTaTh MPEIIOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJIATH J1e(UUNTH UH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX JIJIsi OTBETAa Ha BOIPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh  MHGOpPMALMIO M3  MCTOYHMKOB  PA3JIMYHBIX  THUIOB, AHAJIU3UPOBATh,
CUCTEMATHU3UpPOBaTh W  HHTEPNPETHUPOBaTh HMH(GOPMALMIO pa3IUYHbIX BUAOB U  QopMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpPOBaTh MH(OPMALIMIO, PEJACTABIATh €€ B pa3IuYHbIX (opMax, WUIFOCTPUPOBATH
rpadu4ecKku;

OILICHUBATh HAJEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKkaTHBHBIE YHHBepcaJlbHble YUeOHbIe qeliCcTBUS

Oo0menne:

BOCIIPUHUMATb U q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBUM C YCIOBUAMU H LCIAMHU
oOIIeHus, SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS] B YCTHBIX U IHCHbMEHHBIX
TEKCTaxX, 1aBaTb MOSACHCHUS 110 X0y PCIICHHUA 3aJa4i, KOMMCHTUPOBATH HOHy‘IeHHBIfI PE3YIbTAT,

B XO0Je¢ OOCYXJEHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOH TeMbl, MpPOOIEMBI,
pemaeMoﬁ 3ala4i, BLICKA3bIBaTb HWACH, HALCJIICHHBIC Ha IIOMCK PCIICHHSA, COIIOCTABJIATH CBOU
CYXJIEHUS C CYXJCHUSMH IPYTUX YYAaCTHHMKOB JAMANOra, OOHAapYyXKHMBAaTh Pa3U4Me M CXOJCTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHSI, CBOM BO3PAKEHHUS;

IPEJCTaBIISITh PE3YJbTAaThl PEIIEHUS 3a7aud, DSKCIEpUMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (pOpMAT BBICTYIUIEHUS C YYETOM 3a/1ay MpPEe3eHTalud U 0COOeHHOCTEeN
ayJIMTOpUH.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

COCTaBISITh IIJIaH, AJITOPUTM pEIIeHUs 3aJayd, BHIOMpaATh CHOCOO pemeHUus ¢ Yy4EToM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAThb M KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:



BJIAJICTh HAaBbIKAMH [1O3HABATEIbHON pe(ieKCHM KaK OCO3HAHUS COBEpPIIAEMbIX JICHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YNbTATOB, BIAJETh CIOCOOAMHM CAMONPOBEPKH, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1auH;

IpPEBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH pPELICHUM 3a/1add, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pPE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHIKCHHS
WIA HENOCTHXKEHUS PE3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OWMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMATh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYAIbHON pPabOTHI IpU
pemieHMH y4eOHBIX 3ajgady, MPUHUMATh LEJIb COBMECTHOH JEsTEIbHOCTH, IUIAHUPOBATH
OpTaHM3aII0 COBMECTHOW pabOoThI, paclpenensTh BHIbI padOT, JOrOBapUBATHCSA, OOCYXKIATh
IpoIecC U pe3yabTaT padoThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBINOIHATE CBOKO YaCTh PA0OTHI U KOOPJUHHUPOBATH CBOU JICHCTBUSA C IPYTUMU
YJIeHAaMH KOMAaHJIbl, OLIEHMBATh KayeCTBO CBOETO BKJIAJa B OOHIMI MPOAYKT IO KPHUTEPHUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO ONEpUpPOBaTb OCHOBHBIMU MOHSTUSMM CTEPEOMETPUU IPH PELICHUU 3a/1ad U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [IPUMEHATh AKCUOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX IPU PEIIEHUH T€OMETPUUYECKHX
3ajay;

e Kiaccu(UUUpPOBaTh B3aUMHOE DPACIOJIOXKEHHE IMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATh MOHATUSMH, CBA3AHHBIMH C YIJIAMHU B TIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U TIIOCKOCTBIO;

e cBOOOJIHO ONMEPHPOBATH MOHATHIMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaThb OCHOBHBbIE BHJbl MHOTOTPAHHUKOB (MpHU3Ma, NHUpaMUA,
HOpSMOYTOJIbHBIN Mapasienenunen, Kyo);

e iaccu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOUPAst OCHOBaHMS JUIsl KilaccU(UKalH;

e CBOOOJHO OMNEpPUPOBATH MOHATHSAMH, CBS3aHHBIMH C CEYEHHMEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

e BBHINOJHATH NapajljieNbHOE, LIEHTPAJIbHOE M OPTOTOHAIbHOE NMPOEKTUpOBaHHE (UTYp Ha
IUIOCKOCTB, BBIIOJHATH N300paXkeHHs (PUryp Ha MIOCKOCTH;

® CTPOUTH CEUEHUS MHOTOIPAaHHUKOB Pa3IMYHBIMH METOJIaMH, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYNCIATH IUJIOMAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (NpU3Ma, MNUPaMHJIA),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM QopMyT;

e CcBOOOJHO ONEpPUPOBATh MOHATUSAMH: CHMMETPUS B IPOCTPAHCTBE, IEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPBI;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAHWHATaM B
MIPOCTPAHCTBE;

® BBINOJIHATH ACUCTBUS HAJl BEKTOPaMU;

e pemarh 3aJadyd Ha JI0OKA3aTeNbCTBO MAaTEMAaTHMUECKUX OTHOIIEHUH M HaXO0XKJIECHUE
TEOMETPUUECKUX BEIIMUUH, IPUMEHSS U3BECTHBIE METO/IbI U PELIEHUH MATEMAaTUYECKUX
3a]1a4 MMOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0KHOCTH;

® [IPUMEHATH IPOCTEHIINE NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHCTEMBI IIPU PEUIEHUN CTEPEOMETPUUECKUX 3a]1a4;

® U3BIEKaTh, MPEOOPA30BBIBATH U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (pUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;



MPUMEHATH MOJIyYCHHbIEC 3HAHUS Ha MPAKTUKE: CPABHUBATh M AHAJIU3UPOBATh pealbHBIC
CUTYallu, IPUMEHATh NU3YUYEHHBIE MIOHATHUS B NIPOLIECCE TOUCKA PELIEHHS] MAaTEMaTUYECKU
chOpMyJIMPOBAaHHON MpPOOJEMbl, MOJAETUPOBATh pealbHbIE CUTyallUd Ha S3bIKE
TE€OMETPHUM, HUCCIIE0OBATh ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM TIE€OMETPHUYECKHX
MOHATUIM W TeopeM, almapara aiareOpbl, peniath NMPaKTUYECKUE 3aJayu, CBSI3aHHBIE C
HaXO0X/IEHUEM IT'€OMETPUUYECKUX BEJINYMH;

UMETh IPEJCTaBICHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPUU KaK COCTABHOI 4acTu
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OIEPHPOBATH TOHATHAMHM, CBS3aHHBIMH C LWJIMHAPUYECKOH, KOHHUECKOW M
cepruvecKoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

ONEpUPOBATh TMOHATHUAMHU, CBA3AHHBIMU C TeJIaMH BpallleHMs: LWIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, chepa U map) U OOBICHATH CHOCOOBI
MOJIyYEHUS TeJl BPaIICHUS;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATH BEJIMYUHBI 3]IEMEHTOB MHOT'OI'PaHHHUKOB U TEJI BpallleHus, 00bEMBI U IIOLIa 1
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALICHUS, TEOMETPUUYECKUX TeJ ¢ IPUMEHEHUEM
(opmyu;

CBOOOJTHO OIEPUPOBATH MOHATHSMHU, CBSI3aHHBIMM C KOMOMHALMSIMHU TeJl BPALICHUS U
MHOTI'OI'PaHHMKOB: MHOTOI'DAaHHMK, BIHMCAaHHBIA B cepy U ONUCAHHBIM OKOJO cepsl,
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOLICHUS MEXIY IUIOAAIMU MOBEPXHOCTEH M oObEMaMH IMOAOOHBIX
TEI;

u300pakaTb H3y4daeMble (UIypbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUYEHUS Tel
BpAIICHHUS;

U3BJIEKaTh, UHTEPIIPETUPOBATh U MPEOOPa30BbIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH HA/l BEKTOPAMH;

3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPAMHAT;

pemaTrh TeOMEeTpUYEeCKHe 3aJadyd Ha BBIUYUCIEHHE YIJIOB MEXIY TMNPSMBIMH |
IUIOCKOCTSIMHM, BBIUYMCIIEHHE pACCTOSIHUA OT TOYKM JIO IUIOCKOCTH, B II€JIOM, Ha
pPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa MIPH PEUICHUN;

CBOOOJTHO ONEpUpPOBATh MOHATHSIMHU, CBA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBI)KCHUH;

BBITIOJIHATh HM300paKCHUSI MHOTOTPAHHWKOB M TeJl BpAlICHUS TPU IMapajuIeIbHOM
nepeHoce, MEeHTPATbHONH CHUMMETpPUH, 3€pKaJbHON CHUMMETPUH, MPH IMOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOHTH CEYCHHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYCHUS IMIIMHpA (TTapauieIbHO U
NEPIEHINKYIISIPHO OCH), CEUeHHsI KOHyca (MapajulelbHbIE OCHOBAHHIO W TPOXOJISIINE
yepe3 BepIINHY), CEUYCHUS 111apa;

UCTIOJIB30BaTh METOJBl IOCTPOSHHS CEUSHH: METOJI CJEIO0B, METOJ BHYTPEHHETO
POSKTHPOBAHUS, METOT TIEPEHOCA CEKYIIEH IITOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKACHNUS;

OPUMEHATh TeoMeTpuuecKkue (akTbl JUId pELIeHHs CTEPEeOMETPHUYECKUX  3ajad,
NPEIIOIArafoIIuX HECKOJIBKO MIATOB PEIICHHUS, €CIIM YCJIOBUS TPUMEHEHUS 3a/laHbl B
SIBHOW U HESIBHOU (hopMme;

pemiath 3amadd Ha J0Ka3aTeNbCTBO MATEeMAaTHYEeCKHX OTHOIICHWH W HaXOXKICHUE
reOMETPUYECKUX BEIUUUH;

NPUMEHSTHh MPOTrPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI NPH
PELICHUH CTEPEOMETPUUECKUX 3aau;



IPUMEHSTH IIOJyYEHHBIEC 3HAHUS Ha MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLIEHUBATh
pealbHbIe CUTyaluH, IPUMEHATh U3Y4YCHHBIC IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLECCE
IOUCKAa pEUIEHUs MaTeMaTHYecKd C(OpMYJINpPOBaHHONH NPOOIEMbl, MOJECINPOBATH
pealbHbIE CUTyallUM Ha S3bIKE TIE€OMETPUH, HCCIEAOBATh ITOCTPOEHHBIE MOJCIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara aiareopsl, pelarhb
IIPAaKTUYECKUE 3a7a4H, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEINYMH;

UMETb IMPEJCTABICHHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUS M€OMETPUHM KaK COCTaBHOM YacTH
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 23 1
2 B3anMHoOe pacnionoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTh IPSIMBIX U IVIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneH)JmEmepHOCTb MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTubl ¥ paccTosHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/I@, 0000111eHIE U CUCTEMATH3AIUS 5 2
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero Konrpoabubie  IIpakTudeckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 AHanuTHueckas reOMeTpHst 15 1
5 [ToBTOpEHwUe, 06061ueH1:1€ " 15 1
CUCTEeMaTH3alusl 3HAaHHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpCEHME, 060611.[6HI:I€ u 17 5
CUCTEMAaTH3AIHs 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
TG T IIpoBepsiemble NpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero o0pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
79 [IpuMeHsATh aKCHMOMBI CTEPEOMETPHHM U CIEACTBUS W3 HHUX NPU PEIICHUU
reOMEeTPUUECKUX 3ajau
73 OnepHpOBelTL HNOHATHSAMHU: NTAPAIICIBHOCTD U MEPIEHANKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEH
74 KnaccudunupoBaTe B3auUMHOE pACIOIIOKEHHE NPSIMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YIoJl, TPaHU IBYTPaHHOTO yria, pedpo
7.5 JIBYTPAaHHOTO YIJa, JIMHEWHBIA yroil IBYrpaHHOTO YIJia, TpaaycHas Mepa
JBYTPaHHOI'O yria
76 OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, anyKnumﬁ U HEBBITYKJIbIA
MHOTOTPaHHHK, 3JIEMEHTbHl MHOTOTPAHHUKA, TPABUJIbHBIII MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IUpaMuia, MPU3MA,
IPSIMOYTOJIbHBIN Mapaieenumnes, Kyo)
Knaccudunuposats MHOTOTpPaHHHKH, BBIOHpast OCHOBAHUS TSt
7.8 KJIacCU(UKAUU (BBIMYKJIBIE U HEBBIMYKIbIE MHOTOTPAaHHHUKH, MPaBUIbHbBIE
MHOTOT'PaHHHUKH, IPSMbIC U HAKIIOHHBIE TPU3MBI, TTApaJICIICITUIIC IBI)
79 OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH NMPUHLUIBI TOCTPOCHUS CEYEHMH MHOTOIPaHHMKOB, MCIOJIb3Ys
METO/ CJIEJIOB
CTpouTh CeYeHHsI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHITIOJHATH (BEIHOCHBIE)
7.11 IUIOCKUE YEPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY,
cOOKY, CHU3Y
Pemats 3aaun Ha HaXOXJAEHHE FEOMETPUUECKUX BEJIMYMH M0 00paslaM WM
QITOPUTMaM, NPUMEHSsS W3BECTHbIE AHATUTHUECKHE METOJbl MPH pEIIeHUH
7.12 CTaHJAPTHBIX MATEMaTHUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSHUN MEXKIY
JIBYMs TOYKAaMH, OT TOYKH 0 MpPSIMOH, OT TOYKHIO IUIOCKOCTH, MEXIy
CKPEIIMBAOIIUMUCS MPSMBIMH
Pemarp 3a1aun Ha HaxXoKJI€HHWE T€OMETPUUYECKUX BEIMYMH MO 00pas3laM WU
QITOPUTMaM, NPUMEHSS W3BECTHBIE AHATUTHUECKHE METOJbl MPH pEIICHUH
7.13 CTaHJAPTHBIX MAaTEeMAaTWYECKHX 3aJad Ha BBIUMCIEHHE YIJIOB MEXIy
CKPEILIMBAIOIIUMUCS TPSAMBIMH, MEXIy TMpPsAIMOH U IUIOCKOCTBIO, MEXIy
TUTOCKOCTSIMH, JIBYTPAHHBIX YTIIOB
Bbruucnare 00bEMBI U TUIONIAAM TOBEPXHOCTEH MHOTOIpaHHHKOB (TpU3Ma,
7.14 nupaMujia) ¢ HpUMEHEHHEeM (OpMyJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCb H
TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPHI
W3Bnekatb, npeoOpa3oBbIBaTh U HUHTEPHPETUPOBATH HHPOpPMAIMIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, IPeACTAaBICHHYIO Ha YepTeKax
U PUCYHKaX
717 [TpumensTh reomeTpruyeckue (HakThl sl peICHUs] CTEPEOMETPUUYECKUX 3a/ad,

npeamnoJaralomux HCECKOJIbKO MIaroB peuIcHus, CCJIHW YCIOBUS TNPUMCHCHUA




3a/laHbl B SIBHOU (popme

[IpumensTh  mpocTelliye NporpaMMHBIE  CPEICTBAa U AIEKTPOHHO-

7.18 KOMMYHHKAITIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUYECKHX 33124
719 [IpuBoguTe mHpHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIpUpOIE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyuMeHsTh MONMy4YEeHHbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh peabHbIC
CUTyallMd U TPUMEHSATh HM3YUYCHHBIC MOHATHS B TPOIECCE TMOUCKA PEIICHHS
MaTeMaTU4ecKu CGHOPMYIUPOBAHHON MpOOIEMbl, MOJAEIUPOBATH pealbHbIC
7.20 CUTyallUd Ha S3bIKE TEOMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHM M TEeOopeM, ammapara anreOpbl,
peliaTh MpakTHUYeCKHe 3aaud, CBSI3aHHBIE C HAXOXKJIEHHEM T€OMETPHYECKHX
BEJIMYUH
11 KJIIACC
Kona .
T IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOCHHs OCHOBHO
B C iyt 0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
6 I'eomeTpus
OnepupoBarTh MOHATHUSAMH: IHJIMHAPUYCCKAs TIOBEPXHOCTh, OOpa3yronme
6.1 HUWIMHIPUYECKON  TMOBEPXHOCTH, LMIUHAP, KOHUYECKas MOBEPXHOCTb,
o0pa3yronme KOHHIECKOW MTOBEPXHOCTH, KOHYC, cheprudecKkasi TOBEPXHOCTh
6.2 PacrioznaBats Teia BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KitaccudunmpoBars B3auMHOE PacIoioKeHHEe CHEphl U TUIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BHICOTA
6.5 CerMeHTa, MapoBOM CIION, OCHOBAHKE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IaPOBOM CEKTOP
6.6 Boruncnate  00BEMBI W MUIOMIAAM  TMOBEPXHOCTEM  TeN  BpallleHUs,
' TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT
6.7 OnepupoBaTh MOHITHSIMH: MHOTOTPAHHHK, BITUCAHHBIA B chepy ¥ OTMHMCAHHBII
' oKo110 cepsl, chepa, BicaHHAS B MHOTOTPAHHUK WITH TENIO BPAIICHUS
6.8 BbyncnsaTe COOTHOIIEHUST MEXAY IUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN
6.9 H30§Pax<aTL u3ydaemble QUTYpPBl OT PYKH W C TPUMEHEHHUEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BrITIONTHATE (BBIHOCHBIC) IUIOCKUE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' buryp: BuI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAI[CHHS
W3Bnekath, UWHTEPIpETHPOBaTh W MpeoOpa3oBbIBaTh HHMOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (QUTYpaxX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX
[IpumensaTh reoMeTpuyueckre GaKThl A7 PEIICHUS] CTEPEOMETPUUECKUX 3a/ad,
6.12 MPEAMOATAOIINX HECKOJBKO IIaroB PEIIEHUs, €CIH YCIOBHUS MPUMEHEHUS
3a/laHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
BoImonHAT,  EHUCTBUS  CIOKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB U
6.14 YMHOXXEHHSI BEKTOpa Ha YHCI0, OOBACHITh, KAKUMH CBOWCTBAMH OHH
obnamarot
6.15 [IpumeHsTh MpaBUIIO apauIeTeHueia P CI0KEHIUH BEKTOPOB
6.16 OniepupoBaTh MOHATHUSAMH: JEKAPTOBBI KOOPJAWHATHI B MIPOCTPAHCTBE, BEKTOD,




MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHWHATHI BEKTOPA, Yroll MEXIy
BEKTOpaMHU, CKaJSIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMILUTaHAPHBIE BEKTOPBI

HaxoauTth cymMMy BEKTOpPOB M MPOU3BEICHUE BEKTOPa HA YMCIIO, YTOJI MEXKAY

6.17 BEKTOPAMH, CKaJIIPHOE IPOMU3BEACHME, pacKialblBaTh BEKTOpP MO JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAHHAT

6.19

6.20

6.21

PemnraTs HpOCTCfIIHPIC FCOMCTPHUYCCKUE 3aladyud Ha IHIPHUMECHCHUE BCKTOPHO-
KOOpAWHATHOT'O METOJAa

Pemare 3amaum  Ha [10Ka3aTenbCTBO MAaTEMATUYECKUX OTHOLICHMH U
HAXOXXJCHUE TeOMETPUYECKUX BEIWYMH IO OoOpa3laM WM aJIrOpuTMam,
IIPUMEHSSI U3BECTHBIE METOMBI IIPU PEILICHUH CTaHIAPTHBIX MaTEMaTHYECKHX
3a1a4

[IpuMenaTs  mpocTeWIe  NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUUECKHX 33]1a4

6.22

HpI/IBOI[I/ITB IMPUMCPbl MATCMATHUYCCKHX SaKOHOMCpHOCTCﬁ B IIpupoac H
JKU3HH, paCllO3HABATh IPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMGHHTI) IMOJTYYCHHBIC 3HAHUA Ha IIPAKTUKEC: aHaJIM3HUPOBATH PCAJIbHBIC

CUTyallUM U IPUMEHATHh W3YYEHHBIC IIOHATHUS B IMPOLIECCE IMOUCKA PELICHUs
MaTeMaTHYECKA CHOPMYITUPOBAHHON MPOOIEMBI, MOJCIHUPOBATH pPEATbHBIC

6.23 CUTyallUld Ha IA3bIKEC TCOMCTpHUU, HCCICAOBATHL ITOCTPOCHHLIC MOACINU C

UCIIOJIb30BAaHUEM T'€OMETPUUECKUX IOHATHM M TEeOopeM, ammapara ainreOpsl,
peuiarb NPaKTUYECKUE 3a[a4M, CBS3aHHBIC C HAXOXICHUEM I'€OMETPUYECKUX
BEJIMYUH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIC TOHSATHS CTCPCOMCTPUH. Tornca, npsmas, MmI0OCKOCTb, IPOCTPAHCTBO. Ilonstue
00 aKCHOMAaTU4YECKOM MMOCTPOCHUHU CTECPCOMETPHUUN: AKCUOMBI CTCPCOMETPHUHN U CICACTBUA
U3 HUX

7.2

B3auMHOe pacroioKeHue MpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOLINECs, MTapalIeIbHbIE U
CKpenBaromuecs npsamele. [lapamienpHOCTh NMPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapajuleIbHbIC MPSIMBbIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPIMBIX, AapAIIEIbHOCTD
MPSIMOM M IIJIOCKOCTH. YTJIBIC COHAIIPaBIEHHBIMU CTOPOHAMHM, YTOJI MEXIY HPSIMBIMHU B
npocrpaHcTBe. [lapamienbHOCTh INIOCKOCTEN: MapajuleibHbIE IUIOCKOCTH, CBONCTBA
napajuleNbHbIX IutockocTed. IlpocTeiimne mpocTpaHcTBeHHBbIE (GUTYpHl Ha IJIOCKOCTH:
TeTpa’ip, Ky0, mapaysienenurne, IoCTPOeHHe CeUeHu

7.3

7.4

[lepneHUKYISIPHOCTh TOPSIMOM W IJIOCKOCTH: MEPHEHIUKYISIPHBIE TMpsSMbIE B
IMPOCTPAHCTBEC, IMPAMBIC MHMApPAJUICIbHBIC W NECPHCHAUKYIIIPHBIC K IINIOCKOCTH, ITPU3HAK
MEePHEHIUKYISIPHOCTA MPSIMOA M IJIOCKOCTH, TE€OpEMa O MPSAMOW MNEPHEeHAUKYIIPHOM
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXAY NMPSIMOW M TUIOCKOCTBIO, JABYTPAHHBIN
yroJ1, TUHEHHBIM yroyl AByrpaHHoOro yria. [lepneHaukyinsp u HakJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TIIOCKOCTH, PACCTOSHUE OT MPSMOW 10 TIOCKOCTH, MpOoeKnus (Urypsl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh TMUIOCKOCTEN: MNpPHU3HAK NEPHEHAMKYJISIPHOCTH JBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
TpaHd ¥ OCHOBaHMs TPU3MBI, MpsiMasi M HaKJIOHHas TNPU3MbI, OOKOBas W TMOJIHAs




MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsMOYroJbHBIA MapauieenuIe] u €ro
cBoiicTBa. [lupamuna: N-yronpHas nupaMua, TpaHd U OCHOBAHUE MUPAMUIbI, OOKOBast U
[OJIHAsl TOBEPXHOCTh IHpaMUIbl, MPAaBUJIbHAs M YCEYEHHAss MNHUpPaAMUJA. DJIEMEHTHI
npu3Mbl U nupaMmujel. IIpaBuiibHbIE MHOTOIpDAaHHUKM: IIOHSTHE IPaBUIIBHOIO
MHOI'OTPaHHUKA, IpaBUJIbHAS [IPU3Ma U PAaBUIbHAS IMPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAS
nupaMpia ¥ OpaBWIBHBIN  TeTpasap, KyO. IlpencraBnenne o  mpaBHIIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JoJeKadap U ukocarapyrue CedeHus: Ipu3Mbl U TUPaMUIbI

7.5

7.6

7.7

CI/IMMCTpI/IH B IIPOCTPAaHCTBEC: CUMMETPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTBI CUMMCTPUU B ITUpaMUJax, MapauiCJICnumcaax, mpaBuJIbHbIX MHOI'OIpaHHUKaAX

Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 60koBoi
IIOBEPXHOCTU U IIOJHOW IOBEPXHOCTH MPSMOU IPU3MBI, IIJIOIAAb OCHOBAaHUM, TEOpEMA O
OOKOBOW TMOBEPXHOCTH NpAMOM mpusMbl. Ilmomaas OOKOBOW MOBEPXHOCTH U
MIOBEPXHOCTU IPaBWJIBHOM IUPAMH[BI, TEOpEMa O IUIOIIAAM YCEUYEHHOM IMPaMUIBI.
[Tonsatue 06 06béMe. OOBEM MUpaMUIbI, IPU3MBI

[Tomo6uble Tema B mpoctpaHcTBe. COOTHOIIEHHS MEXKIY ILIOMAAIMH ITOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsiemMblii 31eMeHT cOAepKAHUA
I'eomerpus

[unmaapudeckass MOBEPXHOCTh, 00pa3ylolve HWIMHIPUYECKOH IOBEPXHOCTH, OCh
LWINHAPUYECKOM noBepxHocTu. L{unuuap: ocHoBaHus M OOKOBas IOBEPXHOCTH,
00pa3yromias u OCh, IJIOMIA> OOKOBOM M MOIHON ITOBEPXHOCTH

Konnueckasi moBepxHOCTb, 00pa3yrolue KOHHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHMUYeCKOW noBepxHocTH. KoOHycC: OocHOBaHMe W BeplIMHA, oOpasyolas U OcCh,
ionaib OOKOBOM M MOJHON MOBEPXHOCTHU. Y CEUEHHBINH KOHYC: 00pa3yIolLIie U BHICOTA,
OCHOBaHHUs U OOKOBasi MOBEPXHOCTh

6.3
6.4

Cdepa u map: 1eHTp, paauyc, TUaMeTp, IUIOLaab MOBEPXHOCTH cdephl. B3anmuoe
pacnosoxeHue cepsl U IIIOCKOCTH, KacaTeabHasl INIOCKOCTh K cdepe, mioiaab chepsl

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

6.5

6.6

6.7

KomOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIA OKOJIO
cdepsl, chepa, BiMCaHHAsT B MHOTOTPAHHUK, WIIH TEJIO BPAIIEHUS

[Tonsitue 00 o00BEMe. OcHOBHBIE cBolcTBa 00BEMOB Teil. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Mapajulesienumnena u cieacTus u3 He€. OO0bEM LMIMHIpaA, KOHYcCA.
O06béM 11apa ¥ miomaab cepsl

[Tono6usle Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOIIAJISIMU MOBEPXHOCTEH,
00bEMaMU MOI00HBIX TET

6.8

6.9

Ceuenuss 1mwiMHApa (HApauleIbHO M IMEPHNEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEe Yepe3 BEPIUIMHY), CEUSHUs 11apa

BekTtop Ha mmockocty m B mpoctpaHcTBe. CIOKEHME W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4HUCIO. PasiokeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBuno napamnenenunena. Pemenne 3amad, CBS3aHHBIX C IPUMEHEHUEM
IIPaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmMoyronbHas cucTeMa KOOpAWHAT B MPOCTpaHcTBE. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATax. Yroa Mexay Bekropamu. CkanspHoe
IIPOU3BEICHNE BEKTOPOB. BBIYMCIEHHE YIVIOB MEXIY NPSIMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a7a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Branenne mMeTomamu J0Ka3aTenbCTB, aITOPUTMAMHU PEIICHHS 337ad; YMEHHUE
dopMynMpoBaTE W ONEPHPOBATH MOHATUSAMHU: OIpPEICICHUE, aKCHOMA,
Teopema, CIEICTBUE, CBOWCTBO, NMPH3HAK, IOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(GopMyIHpPOBKH;, TNPUMEHATh HX; yMeHHE (opMynupoBaTb oOpaTHOEe U
HPOTUBOIIOJIOKHOE YTBEPKICHHUE, MPUBOJUTH NPHMEPHl M KOHTPIPHUMEPHI,
UCTONB30BaTh ~ METOA  MaTeMaTH4YecKOW  HMHIYKLUH; MIPOBOJIUTH
JIOKa3aTeJIbHBIE PAcCyXIACHHS MPH PEIICHUU 3aad, OLIEHUBATH JOTMYECKYIO
NPaBUIBHOCTh PACCYXJICHUI; yMEHHE ONEPUPOBAThH MOHATUSMHI: MHOXECTBO,
HOJMHOKECTBO, OIEpalliM HaJ MHOXXECTBAMH; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH amnmapar JJIsi ONMCAaHHUs PeabHBIX MPOIECCOB U
SBJICHUI W TpH pEUICHUH 3aJad, B TOM 4YHCIE M3 JPYruxX Yy4eOHBIX
NPEIMETOB; YMEHHE ONIEpPUPOBATh NOHATHAMHM: Tpad, CBI3HBIN rpad, nepeso,
IOUKJI, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb M OIKUCHIBATH rpadsbl
Pa3IMYHBIMH CIIOCOOAMU; HCIIOJIB30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh IOHATUSIMHU: HATypalbHOE 4YHCIO, LEJIOE YHUCIIO,
CTENEHb C IIEJIBIM TOKa3aTejeM, KOPEHb HATYpPaJIbHOW CTENEeHH, CTENEHb C
palMoHANIBHBIM ITIOKa3aTelieM, CTENEeHb C JACHCTBUTEIBHBIM I10Ka3aTelIeM,
norapudm dmcia, CHHYC, KOCHHYC ¥ TaHT€HC MMPOU3BOJILHOTO YHCIIA, OCTATOK
M0 MOJYJIO, PAallMOHAIBHOE YHCIIO, WPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HATypaJbHBIX, IEJIbIX, PAlMOHAIBHBIX, EHCTBUTEIBHBIX YHCEN; YMEHHUE
WCIIONIb30BaTh MPHU3HAKU JEIUMOCTH, HAaWMEHBIINN OOImMHA [enuTenb |
HaWMeEHbIllee OO0Iee KpaTHOe, alroputM EBKiIMIa mpu pemieHud 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMAaMH CUUCIIEHUS; YMEHUE
BBITIOJIHSITh BBIUMCIICHHWE 3HAYCHUM H TPeoOpa3oBaHUsI BBIPAKEHHH CO
cTemeHs Ml U Jorapudmamu, mnpeoOpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPDOKEHHUI; YMEHHE ONEpPUPOBATH TMOHATUSIMH: TIOCIEIOBATEIHHOCTD,
apudmeTnyeckas MPOrpeccusi, TeoMeTpudecKkass mporpeccusi, OeCKOHEYHO
yObIBaromas reoMeTpudecKas MPOTPECCHs; yMEeHUe 3aJ1aBaTh
MOCNIEAOBATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (hopmy;
YMEHHE OIEpUPOBATh TMOHSATUSMU: KOMIUIEKCHOE 4YHUCIO, COMPSKEHHBIC
KOMIUIEKCHBIE YHWCa, MOIYJIb M apryMEHT KOMILUIEKCHOTO 4ucia, Qopma
3aMUCH  KOMIUIEKCHBIX YHCENl (TeoMeTpuYecKas, TPUTOHOMETpUYECKas u
anreOpandeckas); yMeTb MPOU3BOAUTH apu(METHYECKHE JCUCTBUA C
KOMIUIEKCHBIMHA ~ YMCJIAMHU; MPUBOAUTH  NPUMEPHI  HWCIOJIH30BaAHUS
KOMIUIEKCHBIX UHCEJ; ONEpUpOBaTh MOHATUSAMHU: MaTpuma 2x2 u 3x3,
OTIPEICTUTEh MATPUIIBI, TEOMETPUICCKUN CMBICI OMTPEACITUTEIS

YMeHue onepupoBaTh MOHSATHUSMU: palMOHAIbHBIC, HPPALUOHAIBHBIC,
MOKa3aTelnbHble, CTENEHHbIe, JorapuMuueckue, TPUTOHOMETPUUCCKUE
YpaBHEHUSI U HEPABEHCTBA, UX CHUCTEMbI; YMEHUE ONEPUPOBATh MOHSATHUSIMHU:
TOXKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO,
CHCTEMa YPaBHEHUW U HEPABEHCTB, PABHOCHJIBHOCTh YPABHEHU, HEPABEHCTB
U CHCTEM; YMEHHUE pElIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO
pa3IMYHBIX MNPUEMOB; pENIaTh YPaBHEHWS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoM; IPUMEHATh YPAaBHEHUs, HEPABEHCTBA, WX CHUCTEMBI IS
pellleHrs MaTeMaTHYecKUX 3a/1ad M 3a7lad U3 pa3InyHbIX oOjacTel HayKu U
peanbHON KU3HU

YMeHue onepupoBaTh NOHATUSAMH:  (QYHKUIMS, YETHOCTh  (DYHKLUH,




HNEPUOJMYHOCTh  (DYHKIMHM, OrPaHMYEHHOCTh (YHKLUUH, MOHOTOHHOCTh
¢GyHKUIMH, SKCTpeMyM (QYHKUIUHM, HauOoibllee W HAaWMEHbIIEE 3HAYCHUS
GYHKIMM Ha TPOMEXKYTKE, HEmpepbhiBHAsS (DYHKIHSA, acCUMITOTHI Tpaduka
¢byHkunu, mepBas M BTOpas NPOU3BOJAHASA (DYHKIMHM, T€OMETPHUECKUI U
¢bu3nyeckuif  cMBICT  IPOM3BOJHON, MEepBOOOpa3zHas, ONpeneNEéHHbIN
UHTETpa], YMEHHE HaxXOJUTh AaCUMNOTOTHl Trpaduka (YHKIHH; YMEHHE
BBIUUCIIATh NPOU3BOIHBIE CYMMBbI, IPOM3BEAEHUS, YACTHOTO U KOMITO3UIIMU
(GyHKUIMH, HAXOIUTH YpaBHEHUE KacaTelIbHON K rpaduky (yHKIHMH; YMEHHE
HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX (DYHKIUI; yMEHUE HCIOJIb30BATh
NPOU3BOJIHYIO ISl HCCIIENOBaHUS (DYHKIHMH, HAXOOUTh HauOONbIINE U
HalMEHbIIME 3HAueHUs (YHKIUHI; CTPOMTh TIpapUKd MHOTOUIEHOB C
UCTONB30BAaHUEM  amapara MaTeMaTW4ecKOro  aHalu3a; IPUMEHSTH
IIPOM3BOJIHYIO JUISl HAXOX/IEHUS! HAWJTY4ILero PELIeHUs B IPUKIAHbIX, B TOM
YHUCI€ COLHATbHO-DKOHOMHYECKMX W (PU3MYECKHX 3ajadax; HaxoIUTh
IIOIAAN U 00BEMBI (PUIYyp C MOMOIIBIO HMHTErpajia; MNPUBOIUTH IPUMEPHI
MaTeMaTHYECKOTO  MOJCIMPOBAHMS C HOMOIIBI0 U depeHIHaTEHBIX
ypaBHEHUU

YMeHue onepupoBarth MOHATHSIMH: rpaduk QyHKIuu, oOpaTtHas (yHKIUS,
KOMIO3UIMS  (DYHKUWN, JWHEWHAS QYHKIOWS, KBajgpaTudHas (QyHKIUS,
panoHanbHas (DyHKUHMSA, cTeneHHas (QYHKIHS, TPUTOHOMETPUUYECKUE
¢yHkunu, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas W
norapudmuueckas (yHKIHUH; YMEHHUE CTPOUTh TpapuKd H3YUYEHHBIX
(GyHKUIWH, BBITOTHATH MpeoOpazoBaHus TpapukoB (QYHKIMHA, MCIOIB30BATH
rpaduKy Uil U3Y4eHUs MPOLECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a]a4 U3
Opyrux y4eOHBIX MPEIMETOB M 3aJad M3 pEabHOW JKU3HU; BBIPAXKAThH
dbopMynaMu 3aBUCHMOCTH MEXJy BEITUYMHAMHU; UCIOIH30BaTh CBOWCTBA H
rpaduky  QyHKOMA A0 pelmieHus ypaBHEHWH, HEpaBEHCTB M 3ajad C
napaMeTpamu; H300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOXECTBA
pELIEHNUI YpaBHEHU, HEPABEHCTB U X CUCTEM

YMeHue pemiath TEKCTOBbIE 3a/aud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJM W 4YacTH, Ha JIBWKEHHE, pabdoTy, CTOMMOCTb TOBApOB U
yCIyT, HaJOTH, 33Jayd M3 00JacTU YIpPaBIEHHUsS JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YypaBHEHHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIOBHUIO 3aJayd, MCCIEAOBATh IIOJYYEHHOE peELICHUuE U
OLICHMBAaTh  MPABJIONOJOOHOCTh  pE3yJbTaTOB; YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallUd Ha A3BIKE MAaTEMaTUKH; COCTaBIATb BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO 33Ja4d, UCCIEN0BATH
IOCTPOCHHbIE ~ MOJEIM  C  KCIOJb30BaHMEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpeaHee apudmeTrnyeckoe, MeaAHaHA,
HauOoJplllee W HAMMEHBIIEEe 3HAYeHUs, pa3Max, AUCIEpPCHs, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOIO Halopa; yMEHHE U3BIEKaTh, HHTEPIPETHPOBATH
uHpOpMalKIO, MPEICTABICHHYI0 B TabiuIax, Ha JuarpaMmax, rpadukax,
OTpaKaloIlllyl0 CBOWCTBAa pPEaJbHBIX IPOLIECCOB M SABJIEHUH; TMPEACTaBIATh
uHpOpMALIMI0O €  TIOMOLIbIO  TaONMIl M  JUarpaMM;  HUCCIEI0BaTh
CTaTHUCTUYECKHE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TIpadUyecKux
METOZOB M 3JEKTPOHHBIX CPEJACTB; TpapHUUECKH MCCIIEOBATH COBMECTHBIC
HaOJII0JIEHUS C IOMOIIBIO TUarpaMM pacCceMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBINA ONBIT U CIy4yailHOE cCOOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; yYMEHHE BBIYUCIATH BEPOSTHOCTH C
MCIOJIb30BaHNEM TpadUUYeCKUX METO/0B; MPUMEHITh POPMYJIIbl CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (opMyny TOIHONH BEPOSTHOCTH, (GOPMYIY
bepnymnu, komOunatopHbie (GakThl U (GOPMYIIBI; OIEHUBATH BEPOSITHOCTH
peasbHBIX COOBITUH; YMEHHE ONIEPHPOBATh NOHATHIMM: CIydaiiHasi BeTMUMHA,
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pacnpezicyieHue BEPOSTHOCTEH, MaTeMaTH4eCKOe OXUAAHWE, NHUCIEPCHUS U
CTaHJAPTHOE OTKJIIOHEHUE CIIy4aiiHON BEIMYUHBI, (YHKIIUU paclpesieieHus 1
IUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEJIBHOIO U HOPMAJILHOTO PACIIPEACICHUM;
YMEHHUE HCIIOIb30BAaTh CBOMCTBA HM3YyYEHHBIX DPACIPEINCICHUN Ul PELICHUs
3ajja4; 3HAKOMCTBO C TIOHATHSIMM: 3aKOH OOJIBIIMX 4YMCEN, METO/bI
BbIOOPOYHBIX MCCIEAOBAHUN; yMEHHUE IPUBOJIUTH IPUMEPHI IPOSIBIECHUS
3aKOHa OOJIBLIMX YMCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
OIIEpPUPOBATH IIOHATHUAMM: COYETAHHE, IIEPECTAHOBKA, YHUCIO COYETAHUM,
YUCIIO0 NEePeCcTaHOBOK; OMHOM HbIOTOHA; yMEHHE NPUMEHATh KOMOUHATOPHBIE
bakThl M pacCyKIeHHs s pElIeHHs 3a/ad; OLICHHWBAaTh BEPOSTHOCTH
peabHBIX COOBITHI; COCTaBIIATh BEPOATHOCTHYIO Mozenb U
UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yIbTaT

YMeHue  onepupoBaTb ~ NOHSATUSIMM:  TOYKa,  IpsAMasi,  IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIIMYMHA YIJIA, IUIOCKUM YyroJl, BYIPAHHBINA
yroJsi, TPEXTPAaHHBIN yroJ, CKpelMBalOIIMECS MpsSMbIE, MapajUIeNbHOCTh U
NEePHEHAUKYIISIPHOCTh NPSIMBIX M IIOCKOCTEH, YroJl MEXIY MPSMbIMHU, YroJl
MEXy NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKU /10 IUIOCKOCTH, PACCTOSIHUE MEXAY NPSIMbIMHU, PACCTOSHHE MEKIY
IUIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh IIPU PEIICHUHN 33/1a4 U3Y4YEHHbIE (DAKThI
U Teopembl IUIAHMMETPHHM; YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpYXXAaloIlero MHUpa; CTPOUTh MAaTEMaTUYECKHME MOJEIN C IOMOIIbIO
F€OMETPUYECKUX TOHATUH M BEJIIMYMH, pElIaTh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3a]1a4H

YMeHue onepupoBaTh MOHSATHSAMHU: IUIOHIAAb (UTYpPBI, 00BEM (UTYpHI,
MHOTI'OI'PAaHHMK, NPaBUJIbHBIH MHOTOIPAaHHHUK, CEYeHHE MHOIOIpaHHHKa, KYO,
napajieNienune]l, npu3Ma, nupamuaa, (Gurypa u MOBEpXHOCTH BpalllCHUS,
IWIMHAP, KOHYC, wap, cdepa, Iiomans chepsl, MIOLIAAb MOBEPXHOCTH
NUpPaMUbl, TPU3MBIL, KOHYyca, LWIMHIApPA, O00BEM Kyba, MPSAMOYTOJIBHOTO
napajulesienune1a, MupaMmuibl, IPU3MbI, HUIMHAPA, KOHYCAa, [1apa, pa3BEPTKa
IIOBEPXHOCTH, CEUEHUs KOHyca W IWINHIpPA, NapajuleJIbHblE OCH WU
OCHOBaHHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromasics cdepbl, HHINHAPA,
KOHyca, yMEHHE CTPOUTh CEYEHHE MHOIOIpaHHMKa, HU300paXkaTb
MHOTOTPaHHUKHU, (UIYpbl M TOBEPXHOCTH BpAILLEHUS, UX CEUYEHHUS, B TOM
qyciie C MOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHME IPUMEHATH CBOMCTBA
F€OMETPUUECKUX (Uryp, CaMOCTOSTENbHO (HOPMYJIUPOBATh OINpeAEICHUS]
U3ydyaeMbIX (Uryp, BBIIBUTaTh THUIOTE3bl O CBOMCTBAX M MpU3HAKaX
reOMETPUUECKUX (Uryp, OOOCHOBBIBaTb WJIM ONpPOBEpraTh HX; yMEHHE
NPOBOJUTH Kiaccu(UKauio GUryp MO pa3IMYHbIM MPU3HAKAM, BBIIOIHSITH
HE0OXO0IUMBIE JOTIOJIHUTENbHbIE TOCTPOEHUS

YMeHue  omepupoBaTh  MOHATHSAMHU:  JBHKCHHE B  IPOCTPAHCTBE,
napajuleNbHBIA TEPEHOC, CUMMETpPUsS Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpazoBaHWe TOA00OUs, TMOAOOHBIE (UTYpHI; YMEHHE
pacmo3HaBaTh paBHble M TOJ00HBIE (QUTYpbl, B TOM YHCJIE€ B MPUPOJIE,
HUCKYCCTBE, apXHTEKType; HUCIOJIh30BaTh T'€OMETPUUYCCKHUE OTHOIICHHS IPU
pelleHnr 3a/lady; HaXOAWTh TEeOMETPUYECKHE BEIWYMHBI (IJIMHA, YTOI,
ioniaib, 00bEM) MpH PEIIeHUHN 3aad U3 JPYTUX y4eOHBIX MPEIMETOB U U3
pealbHOM KU3HU; YMEHHE BBIUUCISATH T€OMETPUUYECKHE BETUYHHBI (IJIMHA,
yroJ, IUIOm@Anb, OOBEM, IUIOIMIAAb TOBEPXHOCTH), WCIIONB3YS H3ydeHHBIE
dbopMynbl U METONbI, B TOM YHCJE: TUIOMAJAb MOBEPXHOCTH MHUPAMUIBI,
MIPU3MBI, KOHYCa, IWINH/PA, IUIOmaas chepbl; 00bEM Kyda, MPSIMOYTOIHHOTO
napajienenumnena, MIpaMuIbl, TPU3MBI, WIMHIpPA, KOHYyca, IIapa; YMEHHE
HaXOJUTh OTHOIIEHUE 00BbEMOB TTOTIOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHATUSMHU: NPSIMOYrojibHAs CHCTEMa KOOpPIWHAT,
BEKTOpP, KOOpPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CYMMa BEKTOPOB,
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MPOM3BEICEHNE BEKTOpa Ha YHCIO, pa3lioKeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOU3BENECHUE, BEKTOPHOE IPOU3BEIEHHUE, Yrold MEXay
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIA U KOOPAWHATHBIA METOJ IS
peLIeHHs TeOMETPUUECKUX 33124 U 3a/1a4 JPYTUX y4eOHBIX MPEAMETOB

YMeHue BbIOMpaTh NOAXOIAIIMM METOA JJIsl PEIIEHUs 3ajadyd; NOHHMaHue
3HaYMMOCTH MAaTEMaTHKH B H3Y4YEHUM MPUPOJHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHME paCIO3HABaTb IIPOSIBICHUE 3aKOHOB
MaTEMaTUKUd B HMCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI MATEMATUYECKUX
OTKPBITHMA POCCUMCKON U MUPOBOM MAaTeMaTHUYECKOW HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna u BBIYHUCIECHUS
11 HarypanbHble u nensle uncia. Ilpu3Haku AeTMMOCTH LEIbIX Yucell
12 Panmonanbuple  yncna.  OOBIKHOBEHHbIE M JIECATUYHbIE JIpOOM, IPOLEHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernaeckuit KOpEHE HaTypajlbHON creneHu. JlelicTBus ¢ apudmMeTndecKumMu
KOPHSIMU HaTypaJIbHOW CTENEeHU
14 Crenenb ¢ nensiM nokasaresnieM. CTeneHb ¢ palMOHalIbHBIM IOKa3areneM. CBoiicTBa
CTETICHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIE U HATYPAIbHBIC JTOTapHUPMBI
JeiicTBuTenpHbIC YKCaa. ApH(PMETHYECKHAE OTEPAUU C JeHCTBUTEILHBIMU YHCIAMU.
1.7 [TpubnnKEHHBIE BBHIYMCIEHUS, MPaBWIa OKPYIJICHUS, IPUKUJIKA U OLIEHKAa pe3yJibTaTa
BBIYUCIICHUH
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHele yncna
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 Llenbie U 1pOOHO-paAIIMOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHuUs
2.4 [Toka3arenbHble U JorapupMUUIecKre ypaBHEHUs
2.5 Llenble U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeenuTelIb MaTPULIbI
3 OyHKIHH U TpadUKu
31 OynHkuus, crnocodsl 3amanus Qynkiuu. ['paduk dysxoumn. B3aummuHO 00paTHBIE
byakuun. Yérapie 1 HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKeECTBO 3HaueHuM ¢yHkoun. Hymu dynkuumm.
39 [IpoMexxyTKM ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMHM. Hanbonbiee 1 HauMeHblee 3Ha4eHne GyHKIUU
Ha NMPOMEKYTKE
3.3 CrenenHas ¢pyHKIHUS C HaTypaJbHBIM M LIE€JBIM MoKazateneM. EE cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHN

3.4 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKIINU, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcumMnToThl rpadukoB GyHkmui. CBOMCTBA PYHKIUN, HETPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 331aHUS [TOCIIEIOBATEIHHOCTEN
3.8 Apudmernueckasi U reoMeTpuyeckas nmporpeccuu. opmyia ciI0kKHbIX IPOIIEHTOB
4 Hauana maremarnyeckoro aHnaamsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE JIeMEHTAPHBIX (DYHKITHI
[IpumeneHre TmNPOU3BOAHON K HCCIEAOBAHUIO (YHKIMH HA MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxosklieHne HaumOONbIIer0o M HAUMEHBIIEro 3HAa4eHHs] (YHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MUuTerpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOpBI




