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PaGouass mporpamma 1o ydeOHOMY mpeamery «l'eomeTpus. YTiayOJeHHBIM YpOBEHBY» IS
oOyuarommuxcst 10-11 kimaccoB cocraBieHa ¢ ydeToM TpeOoBanuit denepanbHoro 3akoHa "OO
oopazoBanun B PD" ot 29.12.2012 N 273-®3; ®I'OC COO (mpuka3z Mwunnpocsenieauss Poccun
Ne287 ot 31.05.2023r.); dDenepanbHOil 00pa3oBaTeNBHONH MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpazoBanus (npuka3 Munnpocsemenuss Poccun Ne 370 ot 18.05.2023); DenepanbHOl pabouei
mporpaMMbsl  cpeaHero oomiero obpasoBanus «Martematuka (yriryOneHHBIH ypoBeHb) mis 10-11
KJIAaCCOB 00pa30BaTEIbHBIX OpPTaHU3AIUN 2025r.», OOIT COO MBY «JTureit Ne 76» ot 27.08.2025 r.

Jlnst coctaBneHHs mporpaMMbl ncnoib3oBaicsi Konctpykrop padounx nporpamm ECOO (Pabouas
nporpamma ydeoHoro npeamera «I'eomerpusi. YTiyOJeHHBIH ypoBeHb» it odydarontuxcst 10-11 kimaccos
((ID 8706367). Peanuzamus nporpammbl B 10-11 kiaccax OCymIECTBISETCS C UCIOIb30BAHUEM YUCOHHKA
«I"eometpus. 10-11 xkmaccer: 6a30BbId U yrayoneHHbidd ypoBaH. AtanacsH JI.C., byry3os B.®., Kagomies
C.b. u np. Mocksa, [Ipocsemenue, 2021».

B VYyebnom mmane MBY «Jluneir Ne76» Ha wusyueHue ydeOHOro mpeamera «l eomerpus.
YrayOsieHHbIH ypoBeHb» i oOyvatomuxcs 10-11 kimaccoB otBoautes: B 10 kitacce — 102 yaca (3 yaca B
Henemo), B 11 kimacce — 102 yaca (3 gaca B Henenio). Peanuzauus npocpammot 2025-2026 yu. 200.

I'eomerpust sIBISETCST OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro oOuiero oOpa3oBaHMs, TaK
KaKk o00ecreynBaeT BO3MOXHOCTh U3YyYEHHUs AUCLUMIUIMH €CTECTBEHHO-HAy4YHOH HAaINpaBICHHOCTH U
PeMETOB TYMaHHTAPHOTO LUKJIA. [IOCKOJIBKY JOrMYecKOe MBIIUICHHE, (OpMUpYyEeMOe NMpPHU H3yUCHUH
00y4YaroIMMUCS TTOHATHHHBIX OCHOB T'€OMETPUHU, MPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHUU IIETIOUKHU
JIOTUYECKUX YTBEPXKJICHUU TPH PEIICHUHM TEOMETPUYCCKUX 3a/ad, YMEHHUE BBIBUTaTh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PELICHUH 33Jad E€CTECTBEHHO-HAyYHOTO IIHMKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Lenb ocBoeHust mporpaMmMbl yueOHOro Kypca «l'eomerpusi» Ha YriiyOI€HHOM YpPOBHE — pa3BUTHE
UHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOydaroluxcsi MpU H3YYEHUH TEOMETPHM, KaK COCTaBISIOLIEH
npeaMeTHo obnactu «MaremaTuka U uHGOpMaTuKay depe3 o0ecreueHrne BO3MOXKHOCTH MTPUOOPETEHUs U
UCIIOJIb30BaHusl Oojiee TiIyOOKUX TeOMETPUYECKMX 3HAHUW W JEHCTBUM, crienu(UUYHBIX T'€OMETpUHU, U
HEOOXOIUMBIX Ui YCHEIIHOTO Mpo(deccHoHaNbHOTO O00pa3oBaHMs, CBSI3aHHOTO C HCHOJIb30BAHUEM
MaTEMaTHKH.

[IpropUTeTHBIMU 3aja4yaMHu Kypca TE€OMETPUU Ha YrIyOJEHHOM YPOBHE, PACIIUPSIOUIUMHU U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

paciidpeHue MpeACTaBIeHUS O TEOMETPUM KaK YacTH MHPOBOM KyJbTYphl U (OpMHUPOBAHUE
OCO3HAHMS B3aMMOCBSI3M TEOMETPUH C OKPYKAIOIINM MUPOM;

dbopMUpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaKk O  BaKHEHIIHMX
MaTeMaTHYECKUX MOJEISX, MO3BOJISIONIMX OMMCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOMIETO MHUPA,
3HaHME MOHATHIHOTO ammapaTta 1o pasjaeny «CTepeoMeTpus» ya4eOHOTO Kypca TeOMETPHUH;

(dhopMHUPOBaHHE yYMEHHWS BJAJETh OCHOBHBIMH TMOHSTHSIMH O IMPOCTPAHCTBEHHBIX (PUTypax M HX
OCHOBHBIMH CBOWCTBaMU, 3HaHHE TeopeM, GOpMYII U YMEHHE UX PUMEHATH, YMEHHS I0KA3bIBATH TEOPEMBI
¥ HaXOJUTh HECTAHAAPTHBIE CIOCOOBI PEIICHHS 3a/1a4;

(dbopMupoBaHHE YMEHHS PACIIO3HABATH HA YepTexkax, MOJIETSAX U B PeaTbHOM MHPE MHOTOTPAaHHUKHU
U TeJla BpallleHusl, KOHCTPYHPOBAaTh F€OMETPHUUECKHE MOJIEIIH;

dbopMUpOBaHHE TOHHUMAaHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TIOCTPOSHHUS MaTeMaTHYECKUX
TeOpHii, HOPMHUPOBAHNE TIOHUMAHHUS POJIM AKCHOMATHKH TTPH TTPOBEICHUH PACCYKICHHIA;

dbopMUpOBaHHE YMEHHMsI BIAJETh METOJaMHU JOKa3aTeNbCTB U aITOPUTMOB PEIICHHS, YMEHHS HX
IPUMEHSTH, TPOBOIUTH JTOKAa3aTeIbHBIE PACCYKICHHS B XOJI€ PEIICHHUS] CTEPEOMETPHUYECKUX 3a/1a4 U 3a]a4
C TPAKTHUYECKUM cojepkaHueM, (popMHpOBaHUE MPEICTABICHUS O HEOOXOIMMOCTH JOKa3aTelbCTB IMPHU
000CHOBAaHMHM MAaTEMaTHYCCKUX YTBEPKICHUH W pOJM aKCHOMAaTHKA B TIPOBEICHHUH JICTyKTUBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHNWE MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTENW 00y4aroumxcs,
MO3HABATEIILHON aKTUBHOCTH, HCCIIEJOBATEILCKAX YMEHMM, KPUTUYHOCTH MBINLIIEHUS, WHTEpeca K
U3YYEHHUIO TEOMETPUH;

1 https://edsoo.ru/wp-content/uploads/2025/07/2025 soo frp_matematika 10 11 ugl.pdf
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¢dopmupoBanre (yHKIIMOHAILHOW IPaMOTHOCTH, PEIEBAHTHONW I'€OMETPHH: YMEHHs paclo3HaBaTh
IPOSIBIIEHUSI TEOMETPUUYECKHX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX
CUTyallUsX MW TpU U3YYEHUH JPYTUX y4eOHBIX MPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEW, MOJCIUPOBAHNSA pEAIbHBIX CHTyallMi, MCCICNOBAaHUSA IIOCTPOCHHBIX MOJEIIEH,
MHTEPIIPETALUU [TOJIYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepKAaTEIbHBIMH JIMHUSAMH y4deOHoro kKypca «l'eomerpusi» B 10-11 kmaccax
saBisioTes: «lIpsMble U INIOCKOCTH B IIPOCTPAaHCTBEY, «MHOTOrpaHHuKN», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B IIPOCTPAHCTBEY, «/|BMKEHUSA B IPOCTPAHCTBE.

CohopmynmupoBannoe Bo PI'OC COO T1peboBaHME «yMETh ONEPUPOBATH IOHATUSMUY,
pENCBaHTHBIMU T€OMETpUN Ha yriIyOnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIepKaTeNbHBIM JHHHUAM y4eOHOTo Kypca, a (JOpMUpPOBAHHE JOTMYECKHX YMEHHH pacrpenensercs: He
TOJBKO IO COJEpXKaTeIbHBbIM JIMHUAM, HO U 1o roxam oOyuyenus. CopaepkaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yiabTaraM ocBoeHus DenepanbHON  pabodeld  IPOrpaMMBL,
pacipees€HHBIM 110 rofaM O0OydeHHs, CTPYKTYpUPOBAHO TakKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIPOCaM 00ydYaromuecs: o0pamainch HEOJAHOKPATHO. DTO TO3BOJISIET OPraHU30BATh
OBJIAJICHUE TIEOMETPUYECKUMH TOHATUSAMU UM HaBbIKAMM IIOCJIEIOBATCIIBHO M IOCTYNATEIbHO, C
coONIOICHUEM NPUHLMIIA IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILYI0 CHCTEMY
TreOMETPUYECKUX IPEJCTaBICHUH O0Oydyaromuxcs, pacmmpss | yriayonsas e€, oOpa3ys NpouHbIe
MHO’KECTBEHHBIE CBSI3H.

Ilepexoa K M3y4EHUIO T'€OMETPUM Ha YIiyOJIEHHOM YpOBHE MO3BOJSET: CO3JaTh YCIOBUS IS
muddepeHanuy 00y4eHHs, MOCTPOCHUS MHIMBUAYATBHBIX 00pa30BaTEIbHBIX MPOTPaMM, OOECIICYHTH
yriIyOnEHHOE U3yYeHHEe FeOMETPUH KaK COCTaBIIAOLIeH yueOHoro npeamera «MaTemMaTukay; HoAroTOBUTh
o0yJaromuxcst K TPOJOJDKCHUIO H3YYeHHUs MaTeMaTHKH C Y4€ToM BbIOOpa Oynymiei mnpodeccun,
o0ecreunBast MPEeMCTBEHHOCTh MEX/1y OOIIMM U MPo(ecCHOHATBHBIM 00pa30BaHUEM.

Coaepxxanue 00y4eHHs 0 PeIMeTy
«I'eomeTrpus. Yriay0aeHnHnblil yposenb» B 10 kiiacce

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsMas, IMIOCKOCTh, HpocTpaHcTBO. [loHsTHE 00
AKCHOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue MNpsSAMbIX B IMPOCTPAHCTBE: IEpeceKarolluecs, NapauiebHble U
ckpeuuBawomuecs: npsmele. [lpu3Haku ckpemuBarommxcss nOpsmbix. [lapamnenbHocTh NOpSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMapalljielibHble MpsSMblEe B MPOCTPAHCTBE, MapajuIeIbHOCTh TPEX MPSAMBIX,
napajielbHOCTh NpAMONM M TuiockocTH. [lapamuienbHOe M LIEHTpalbHOE MPOEKTUPOBaHHE, M300paXKeHHe
¢uryp. OCHOBHBIE CBOWMCTBa MapajUICIIbHOTO MpOeKTUpOBaHuA. M3o00pakeHune Quryp B mapajjiesbHOU
NpPOEKUMU. YTIbl € COHANPABICHHBIMU CTOPOHAMH, YIroJl MEXAY HPSAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh TUIOCKOCTEW: MapaJyieJbHbIE IUJIOCKOCTH, CBOMCTBA NapajUIeNIbHBIX IUIOCKOCTEM.
[Ipocreiimme npocTpaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETPadAp, Mapaulesenumesl, MOCTPOeHHE
CEYECHU.

[lepneHUKyISIPHOCTh MPSAMOW M IUIOCKOCTH: MEPHEHIUKYISIPHBIE MpPsIMbIE B MPOCTPAHCTBE,
npsiMble TapajuleTIbHbIe U MEPHEHAUKYISIPHbIE K IUIOCKOCTH, NMPU3HAK MEPHEHAMKYIIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpEMa O MpsMOW MNEpPHEHAUKYISPHON IUIOCKOCTH. OpTOroHaJIbHOE NPOEKTUPOBAHUE.
[lepieHauKyNnAp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKMU JIO IIJIOCKOCTH, PACCTOSHUE OT MpsIMOU 110
IUIOCKOCTH, TpOEeKIUsl (Urypsl Ha TUIOCKOCTh. IleprneHAMKyISIpHOCTh IJIOCKOCTEH: TMpHU3HAK
MEPIECHINKYJSIPHOCTH ABYX IIIOCKOCTEN. TeopemMa o TpEX nepneHIuKysapax.

VYTIibl B MPOCTPAHCTBE: Yroa MEXIY IPSIMOM M TUIOCKOCTBIO, JBYTPAHHBIN yroj, JUHEHHBIN yrou
JBYTPAHHOIO yriia. TpéXrpaHHbIi 1 MHOTOTpaHHbIE yriibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPAHHOIO YIJIA.
CBoiicTBa MJIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHUHYCOB M CHUHYCOB JUISI
TPEXTPAHHOTO YIJa.

MHOrorpaHHUKH

Bunel MHOrorpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. llpusma: n-yronbHas mpusMma, npsmas U
HAKJIOHHAs TPU3MBI, OOKOBas W TOJHas MOBEPXHOCTH Npu3Mbl. [lapannenenumnesn, MPSMOYTOJbHBIN



napajuleJenunes u ero ceoiicrea. Kparyaiiime myTu Ha MOBEPXHOCTH MHOTrOrpaHHuKa. Teopema Diinepa.
[IpoctpanctBenHas teopema I[ludaropa. IMupamuma: n-yroiapHas nmupamuja, MpaBHIIbHAS W yCECUEHHAS
nupamubl. CBolicTBa pédep M OOKOBBIX IpaHell MpaBWIbHOM mupamusl. [IpaBuibHbIE MHOTOTPaHHUKU:
IpaBWIbHAsA IpU3Ma M IpaBWIbHAs NUPAMWIA, NpPaBUJIbHAs TPEYrojbHas NUPAMHUIA U IPABUIbHBIN
TeTpa’ip, Ky0. IlpeacraBienne o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, JOACKASAP U UKOCAIP.

Bbluuciienue 351€MEHTOB MHOIOIpaHHMKOB: pé&0pa, AuaroHanu, yriael. Ilmomanes OokoBoit
MOBEPXHOCTH M TOJHON TOBEPXHOCTH MPSIMOH MPHU3MBI, IUIOMIAJh OCHOBAaHWI, TeopemMa O OOKOBOM
IIOBEPXHOCTHU MpPsIMOI npu3Mel. [Inomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH IPAaBUIIBHOM MUpaMUIbL,
TeopeMa O IUIOLAAU YCEUEHHON TUPAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTBI CAMMETPHUH NTPAaBUIIbHBIX MHOIOIPaHHUKOB. CHMMETpHs B
IIPaBUIILHOM MHOTOI'PAaHHMKE: CHMMETPHs MapajulelICIUIIe1a, CAMMETPUS IIPABUIIbHBIX IIPU3M, CUMMETPHS
IIPABWJIBHOM NUPaMUJIbIL.

BekTophI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIPABIICHHBIC U IIPOTHUBOIIOJIOKHO HANPABJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeicTBUSL ¢ BEKTOpaMM: CIOKEHUE M BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE
BEKTOpa Ha uucio. CBoiicTBa ciokeHUs] BEKTOpoB. CBOMCTBA YMHOKEHUs BeKTOpa Ha uucio. [lonstue
KOMIUIaHapHble BeKTOphl. llpu3nak kommimaHapHocTM TpE€X BekTopoB. llpaBuio napamienenunena.
TeopemMa 0 pasioKeHUMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmMoyrosnbHas cucrema
KoopauHar B mpocrpaHcTtBe. Koopaunatel BekTopa. CBsi3b MeEXIy KOOpPAMHAaTaMU BEKTOpa U
KOOpJMHATaAMU TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOe POU3BEAECHUE BEKTOPOB.

Coaepxxanue 00ydeHHs M0 MPeIMeTy
«I'eomeTpus. YriyoJeHHbli ypoBeHb» B 11 ki1acce

Tesia Bpamenust

[oHATHS: TMIMHAPUYECKAs: TOBEPXHOCTh, KOHUYECKAsk MMOBEPXHOCTh, ChepruecKkasi MOBEPXHOCTD,
oOpasyronve mnoBepxHocTed. Tena BpalleHus: LWIMHAP, KOHYC, YCEUEHHBIM KOHyc, cdepa, Imap.
Bsanmuoe pacronokeHne cepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K chepe. M3o0paxkeHue Tein
BpallleHNs Ha MJI0CKOCTU. Pa3BépTka mumHapa u konyca. Cummerpus cepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NIPSIMOYTOJILHOTO
napanienenunena u cieactsus u3z He€. OOBEM NpsAMON M HAKJIOHHOW MPHU3MBI, IWIMHAPA, MUPAMUIBI U
koHyca. OO0BEM M1apa v MapoBOr0 CETMEHTA.

KomOuHanmu Ten BpalleHus U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B LMIMHJIp, ONUCAHHAs
okosio 1uiuHApa. [lepeceuenune cdepbl U mapa ¢ miockocThio. Kacanue mapa u cdepsl MIOCKOCTBIO.
[ToHsATHE MHOTOrpaHHMKA, OIMHCAHHOTO OKOJIO c(epbl, cepbl, BIMCAHHONW B MHOTOIPaHHHMK WJIM TEJIO
BpAIICHHUS.

[Tnomans MOBEPXHOCTH UMIMHIpA, KOHyca, Mjomans cdepsel U e€ yacteil. [lomoOue B
npoctpancTBe. OTHoIeHHE OOBEMOB, TUIOMIAZEH TOBEpXHOCTEH MOA00HBIX (uryp. I[IpeoOpazoBanue
noao6usi, romoreTHs. Perienue 3a1a4 Ha MIOCKOCTH € MCTIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[locTpoeHne cedyeHWid MHOTOTPAaHHMKOB W TeJl BpalllEHUs: CEUeHHUs IWIMHIpa (TapamieabHO U
NEepIEHIUKYIIAPHO OCH), CEUeHMsI KOHyca (MapajieibHble OCHOBAaHMIO M MPOXOJAIINE Yepe3 BEPIINHY),
CEUeHHUs IIapa, METOJIbl MOCTPOEHHUs CEYEHMI: METOJ CIIeJO0B, METOJl BHYTPEHHErO MPOEKTHUPOBAHUS,
METO/]] IEPEHOCA CEKYIIEH IMIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpocrtpancTBe. Omepanuu HaJ BEKTOpaMH. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOKEHHMs. [IpsMoyrosibHas cucreMa KOOpJAMHAT B MPOCTpaHcTBe. KoopanHATh
BekTopa. Pasnoxkenue Bekropa 1o 0Oasucy. KoopaMHaTHO-BEKTOPHBIH METOA TMpHU  PELIeHUU
reOMETPUUECKUX 3aj1au.

JBHKEeHHS B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OToOpakeHus. JIBwkeHuss W paBeHCTBO ¢uryp. OOmme cBoicTBa
JBYDKEHUH. BUbl IBHKEHUH: apaieNIbHbINA IEPEHOC, IEHTPAIbHAs CUMMETPHS, 3epKalbHas CUMMETPHS,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [Ipsimas u cepa Ditnepa.



Iliianupyemble pe3y/ibTaThl 0CBOCHUS y4eOHOro Kypca «I'eomerpus» (yriry0JaeHHbIH
YPOBEHb) Ha YPOBHE CpeHero 001ero oopa3oBanusi

JINYHOCTHBIE Pe3yJIbTAThI

1) rpa:kiaHcKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTh TPAKTAHCKON IMO3UIMK OOYYAIOMIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUUCKOro 0OIecTBa, NPEICTaBICHHE O MaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUHN, TIPOIEAYP IPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U IPYToe), YMEHHE
B3aMMOJICHCTBOBATH C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMHU M Ha3HAUCHHUEM;

2) NaTpUOTHYECKOE BOCIUTAHHE:

c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KAAHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAILLIEMY POCCUHMCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOUIEHWE K JOCTHIKEHHUSIM POCCHMCKUX
MaTEeMaTUKOB U POCCHICKOM MaTeMaTHYeCKOMH IIKOJbI, WCIOJIb30BAHUE ATHX JOCTHKEHUH B JIPYrHX
HayKaX, TEXHOJIOTUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO TOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JIOCTH)KCHHH HAyKH W
JESTSIIbHOCTHIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAa B IIOCTPOSHUE YCTOMYUBOTO OyIyIIIero;

4) 3cTeTHYecKOe BOCIIUTAHUE:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOUYAs OSCTETHKY MAaTeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3314, PEHICHU, PACCy ACHHUM, BOCIPUUMUYHUBOCTh K MAaTEMaTHUYECKUM acleKTaM pPa3InYHBIX
BUJIOB HCKYCCTBA;

5) ¢pu3nueckoe BoCIUTAHHE:

c(OPMUPOBAHHOCTh yYMEHHUS TMPUMEHATH MATEMAaTHYSCKHUE 3HAHWS B HMHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro 00pasza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (30pOBOE MHTaHUE,
cOAaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryispHas (U3WUecKas aKTUBHOCTB), (hU3MUECKOE
COBEPIICHCTBOBAHUE MIPH 3aHITHIX CIOPTUBHO-03/I0POBUTEIBHON NESTEIBHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHHWE IIEHHOCTH TPYAOJIOOUS, HHTEpEeC K pa3IudyHbIM cdepam
po(heCCHOHATTLHOM JCSITETbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON M € MPUIIOKEHUSIMHI, YMCHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIel npodeccun u pearn3oBbIBaTh COOCTBEHHBIE )KHU3HEHHBIE TIAHbI, TOTOBHOCTD
U CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUW BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN MPAKTHUECKUX 3a7a4 MaTeMaTUueCKO HalpaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTH IKOJIOTHMUECKON KYIbTYPHl, TOHUMAHUE BIUSHUS COIHAIBHO-DKOHOMUYECKUX
MPOIECCOB HAa COCTOSHUE WPHPOJHOM W COIMAILHOW Cpeibl, OCO3HAHHWE TJI00AIBHOTO XapakTepa
9KOJIOTHYECKHUX MPOOIeM, OpUEHTAIMs Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUW AT pelIeHHs 3a1ad B
00JIacTH OKPY’KAIOMIEH Cpe/bl, IIaHUPOBAHUE TMOCTYIIKOB M OIICHKU WX BO3MOJKHBIX TOCIEACTBHMA IS
OKPYKAroOIIel Cpeibl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
¥ OOIIECTBEHHOM MPAKTHUKH, TOHMMAHHE MaTeMaTHIeCKOH HaAYKH KaK Cephl YeJI0BEUSCKOM IeITeIbHOCTH,
9TamoB €€ pa3BUTHUS M 3HAYUMOCTH JJIsl Pa3BUTHUS IUBUIM3AIUHU, OBIAJCHHUE S3BIKOM MAaTeMaTHUKU W
MaTEeMaTHYECKON KyJbTYypOH KakK CPEJICTBOM ITO3HAHWUS MHpPA, TOTOBHOCTH OCYIICCTBISATH MPOCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIITIE.

MertanpeamMeTHbie pe3yJbTaThl

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3zoBble Jornueckue AeHcTBHUSA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTeMaTHYECKHUX OOBEKTOB, MOHSTHIA,
OTHOIIIEHUN MEXy MOHSTHAMH, (HOPMYIUPOBATH OMPENEICHUS TTOHATHH, YCTAHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIICHUS U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAITN3A;



BOCIPUHUMATH, (OpPMYIUpOBaTh ©  TPeoOpa3oBBIBATH  CYXKACHUS:  YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHBIC, YACTHbIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEYMs B (paKTax, JAHHBIX,
HAOJIOJIEHUSIX M YTBEPXKIEHUSAX, MpeuiaraTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JienaTh BBIBOJBI C  HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHH 110 aHATIOTUH;

MIPOBOJUTh CAMOCTOSATEIBHO JOKAa3aTeNbCTBA MaTEMaTHUYECKHX YTBEPXKACHUM (IpsiMble U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTAIUIO, MPHUBOJIUTH MPUMEPhl M KOHTPIPUMEPHI, O0OOCHOBBLIBATH
COOCTBEHHBIE CYKJIEHUS U BHIBOJbI;

BEIOMpATh CIOCO0 perieHuss y4eOHOW 3ajadd (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOISAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue A1eicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HaHUs, (OpMYyIupoBaTh
BOTIPOCHI, (PUKCHPYIOIIHME MPOTUBOpPEUYHE, MPOOIeMy, yCTaHABIMBATh MCKOMOE W JIaHHOE, (pOpMHpPOBATH
TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIEAOBAaHUE MO YCTAHOBIICHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOr0 OOBEKTa, SIBICHHUSA, IPOILIECCa, BBIIBICHHIO 3aBHUCHUMOCTEH MeEXIy
00beKTaMu, SIBJICHUSIMH, ITPOIIECCAMMU;

CaMoOCTOSITENNbHO  (pOpMyIHpOBaTH OO0OOIIEHHS W BBIBOJABI MO pe3ysbTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, HWCCIEAOBaHMUS, OIEHUBATH JOCTOBEPHOCTh TOJIYYEHHBIX pE3yJIbTaTOB, BBIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIABUTATH MPEAIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH ASPUIUTH HH(GOPMAIIUHU, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIIPOC U JIJISl PEIICHUS
3a/1a4i;

BBIOMpATh UH(GOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTH3UPOBATh, CUCTEMATU3UPOBAThH U
UHTEPIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BHIOB U (DOPM MPEICTABICHHUS;

CTPYKTYypUpOBaTh HH(OpPMALINIO, MPEACTABIATH €€ B pa3IUYHbIX (QopMmax, HIUIIOCTPUPOBATH
rpagu4ecKu; OIEHNBATh HAIEKHOCTh HH(OPMAITUHU TI0O CAMOCTOSITEIHHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHBbIE yHHBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPpUHUMATL U q)OpMYJ'II/IPOBaTB CY)KACHUA B COOTBETCTBUHU C YCIOBHAMU WU LCIAMH 06H1€HI/I$I,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS B YCTHBIX M IMUCHMEHHBIX TEKCTax, JaBaTb
MIOSICHEHUS 110 X0y PEIICHUS 33]1a4l, KOMMEHTHUPOBATh MOJYYECHHBIN PE3yJIbTAT;

B X071 00CYX/IeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYKAaeMOM TeMbl, TPOOJIEMBbI, peraeMon
3a/la4i, BBICKA3bIBAaTb HWACHU, HALCJIICHHBIC Ha IMOUCK PCHICHUA, COIOCTABJIATH CBOHM CYXKIACHUA C
CYXJIEHUSIMH JPYIMX YYaCTHUKOB JIMAJIOra, OOHapy>KUBaTh pa3IMuue U CXOACTBO MO3MILUH, B KOPPEKTHON
dbopme GpopMynHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;

NpPEJCTAaBIATh  PEe3yJAbTaThl pELICHUs  3aJaud, OHKCIEPUMEHTa, MCCIEJOBAaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (GopMaT BBICTYIUIEHUS C YYETOM 3a/ay MPE3eHTAlud U OCOOEHHOCTEH
ayJUTOPUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:

COCTABIIATH IJIAH, AITOPUTM PELICHHUs 3a7aud, BEIOUPATh CIOCOO peIIeHUs ¢ yYETOM MMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(pOpMaIIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJAJIeTh HaBBIKAMU I103HABATEIbHOM pe(rIeKcMy Kak OCO3HAHUS COBEpIIAEMBIX JeHCTBUH U
MBICITUTENIbHBIX TPOIIECCOB, HUX pe3yJIbTaTOB, BIAAETh CHOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa peleHns MaTeMaTUIeCKON 3a1a4H;



MPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELIEHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
JIeSTeTLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJabTaTa MEIU U YCIOBUSAM, OOBSICHITh MPUYHHBI JOCTHUKCHUS WU
HEJIOCTIKCHHS Pe3yIbTAaTOB ACITEIBHOCTH, HAXOIUTh OMIKOKY, aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAS AeATEJILHOCTD:

MMOHUMATh W UCIOJI30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIYAJIbHONW PabOTHI MPU PEIICHUH
yueOHBIX 3aJa4, MPUHUMATH I1€Jh COBMECTHOU NEATEIhbHOCTH, IIAHUPOBATH OPTaHU3AIUI0 COBMECTHOMN
paboThI, pacupeneisTh BHUAbI PabOT, JOTOBapHBATHCSA, OOCYKIATh MPOIECC M PE3yJbTaT padOTHI,
0000111aTh MHEHUS HECKOILKUX JTIOIEH;

Y4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CYKaeHUs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBI» H
WHBIC), BHIMOJIHITH CBOKO YaCTh PAOOTHI U KOOPIUHUPOBATH CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT IO KPUTEPHAM, CHOPMYIUPOBAHHBIM YUaCTHHKAMU
B3aNMO/ICHCTBHS.

IIpeameTHbIE pe3yJbTaThl 0OCBOEHUSI Y4eOHOT0 Kypca «I'eomeTpus (yriy0JieHHbI YPOBEHb)
Ha YPOBHE cpeaHero oomero oopasosanus B 10 kiacce

K xonny 10 kiacca o0yyarouiuiicss HAy4uTCs:

. CBOOOJTHO OTIEPUPOBATh OCHOBHBIMU IOHATHUSMHU CTEPEOMETPUH TPU DPEHICHUU 3a7ad U
IPOBEJICHUU MAaTEeMaTHYECKUX PACCYKICHUN;

. NPUMEHATh AaKCHOMBI CTEPEOMETPUH U CIIEICTBHUS M3 HHUX INPH PEUICHUH T€OMETPUUYECKUX
3ajay;

. KJIacCU(UIUPOBATh B3aWMHOE PACIOJIOKEHHUE TPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

. CBOOOJTHO ONEpPUPOBATh IOHATHSIMHU, CBS3aHHBIMH C YIJIAaMH B IPOCTPAHCTBE: MEXIY
IPSMBIMH B TIPOCTPAHCTBE, MEKAY MPSIMOH U TIIOCKOCTBIO;

. CBOOOJTHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

. CBOOOZHO paclo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma, MHPaMUA,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

. KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KJIaCCU(UKAIINY;

. CBOOOJTHO ~ OTEPHPOBATH TOHSATHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

. BBITOJIHATh TAPAUIENIBHOE, [EHTPAIbHOE M OPTOrOHAIBHOE IMPOEKTHPOBaHHWE (GUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;

. CTPOHUTH CEYEHHUS MHOTOTPAHHWKOB PAa3JIMYHBIMH METOJAMH, BBITIOJHATH (BBIHOCHBIC)
IUTOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHHU3Y;

. BBIUUCIISAITH  TUIOMAJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpU3Ma,  MUPaMUAa),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMy;

. CBOOOJTHO OTIEPHPOBATH MOHATHIMH: CHUMMETPHS B TIPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U MIOCKOCTh CAMMETPHUHU (UTYPHI;

. CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM W KOOpJIWHATaM B
IPOCTPAHCTBE;

. BBITTOJTHATE ICHCTBHSI HA/I BEKTOPAMH,

. pemiath 3aJa4d  Ha JI0Ka3aTE€JIbCTBO MAaTEMAaTHYECKUX OTHOLIEHHH U HaXOXKICHUE

F€OMETPUYECKUX BEJIIMYMH, IPUMEHS W3BECTHBIE METOAbl IPU PEIIEHWH MAaTeMAaTHYECKUX 3ajad
MOBBIIIEHHOT'O U BBICOKOI'O YPOBHS CIIOKHOCTH;

. INPUMEHATh NPOCTEUIINE TNPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a/aY;

. U3BJIEKAaTh, MPEOOpPa3OBbIBATh U HHTEPIPETUPOBATH HH(DOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

. IIPUMEHATH IOJIyYEHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh M AHAJIU3MPOBATH PEAIbHBIC
CUTyallud, IIPUMEHATb H3YyYEHHBIE IIOHATHSA B IIPOLECCE IIOUCKA PEIIEHUs MaTeMaTHYeCKH
c(hOopMyJIMPOBAHHON MPOOJIEMbI, MOJIEIHPOBATh peallbHble CUTYal[Md Ha S3bIKE€ F€OMETPHH, HCCIEA0BaTh



MOCTPOCHHBIE MOJENIH C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSATHI M TEopeM, ammapara aireOpsl,
pemaTh NpaKkTUYEeCKHe 3a/1a4k, CBI3aHHbIEC C HAXOKICHUEM I€OMETPHUUECKUX BEJTMUNH;

. UMETh TPEICTaBICHHUsI 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU KaK COCTABHOW YaCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

IIpenmeTHbIe pe3y/ibTaThl 0CBOCHUS Y4eOHOro Kypca «I'eomeTpus» (yriry0JieHHbIH YPOBEHbD)
Ha YPOBHe cpeaHero oduero oopazosanus B 11 kiacce

K konimy 11 knacca oOyyaromuiicss HAy9uTCs:

. CBOOOJTHO ONEPUPOBATh TMOHSATHSIMHU, CBS3aHHBIMH C HWIMHIAPUYECKOH, KOHUYECKOH U
chepruecKkoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

. OIIEPHPOBATH TOHATHIMH, CBI3aHHBIMU C TEJIAMU BPAIICHUS: IIHMIIMHAPOM, KOHYCOM, chepoit
U I1apOM;

. pacmo3HaBaTh Tejla BpamieHus (IMIHHAP, KOHYC, cepa W 1map) U OOBACHITH CIOCOOBI
MOJTyYCHUS TEJl BPAIICHUS;

. KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEePhI U TUNIOCKOCTH,

. BBIUMCIISTh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHHMKOB ¥ TEJl BpallleHus, 00BEMBI U TUIOMIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALIICHUS, TCOMETPUYCCKHUX TEJI C IPUMEHEHUEM (OPMYIL;

. CBOOOJHO ONEPUPOBATH IMOHSATHUSAMH, CBS3aHHBIMH C KOMOWHAIIMSMH TEJl BpallleHUS W

MHOTOTPaHHHKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B chepy U OMUCAHHBIN OKOJIO cdepsl, chepa, BIUCaHHAS B
MHOTOI'PAHHUK WJIM TEJIO BPAIlICHMUS;

. BBIYUCIISATH COOTHOLIEHUS MEX/Y TUIOIIAASIMUA OBEPXHOCTEH U 00BbEMaMHU MMOJOOHBIX TEJI;

. n300pakaTh U3y4aeMble (DUTYPHI, BHIIOIHATH (BEIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB
HPOCTBIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHUS;

. U3BJIEKATh, MHTEPIPETHPOBATh U MpPeoOpa3oBbIBaTh MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

. CBOOOJHO ONEPUPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

. BBIIIOJIHATH Oll€paliy HaJl BEKTOPAMU;

. 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

. peuiarb TeOMETPUYECKUE 3a/1a4i Ha BBIYMCIICHUE YIVIOB MEXKIY IPSAMBIMU U IUIOCKOCTSAMH,

BBIYNCIICHHE PACCTOSIHUM OT TOYKM JI0 INIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/1a MIPU PelIeHUH; CBOOOJIHO ONEpUPOBATh MOHATUAMH, CBSI3aHHBIMH C JBM)KEHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHKCHU;

. BBINOJIHATH N300pa’keHHsI MHOTOIPAaHHUKOB U TeJ BpaIlleHUs MpU MapajuleIbHOM MEPEeHoCe,
LHEHTPaJIbHOW CHUMMETPHH, 3€pKaJIbHONH CUMMETpPUHU, MPH MOBOPOTE BOKPYr MPSIMOH, NpeoOpa3zoBaHUs
NOJ00US; CTPOUTH CEUEHUS MHOTOIPDAaHHMKOB W TeJl BpallleHWs: CeYeHMs UMIMHApa (HapayjienbHO U
NEPIEHIUKYJISIPHO OCH), CEUYEHHUs KOHyca (MapasielbHble OCHOBAHUIO U MPOXOJSIIUE Yepe3 BEPILINHY),
CeYeHM 111apa;

° HCIIOJIB30BaTh METO/JbI ITOCTPOCHUSA CCUCHMHIA: MCTOH CJICOO0B, MCTOH BHYTPCHHCTO
MMPOCKTUPOBAHUA, MECTO IEPCHOCA ceKymefI IIJIOCKOCTH,

° JOKa3bIBaTh TCOMCTPUUCCKHUEC YTBCPIKACHU S,

° MMPUMCHATH TCOMETPHUICCKUC (l)aI(TH IJie pCIICHUA CTCPCOMCTPHUICCKUX  3a/aY,

IIPEANOJIAraloIMX HECKOJIbKO IIIArOB PELICHUs, €CIIM YCIOBUS NPUMEHEHUS 3aJ1aHbl B SBHOW W HESIBHOM
¢dopme; pemiaTh 3aauu Ha JOKA3aTEIbCTBO MATEMAaTUYECKHX OTHOIIEHUHM M HaX0X/I€HHE TeOMETPUYECKUX
BEJINYMH; IPUMEHATH IPOTPAMMHBIE CPEICTBA U HJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PEILIEHNUN
CTEPEOMETPUYECKUX 3a/1a4;

. IIPUMEHATH IOJYYEHHBIE 3HAHUS Ha IMPAKTHUKE: CPABHUBATH, AHAJU3UPOBATh U OLICHUBATH
pealbHbIe CUTyallud, IPUMEHATh U3yYEHHbIC NIOHATHUS, TEOPEMBI, CBOMCTBA B IPOLECCE IOUCKA PELICHUS
MaTeMaTU4ecKd CQHOpPMYIUPOBAHHON MpPOOJIEMbl, MOJEIMPOBATh peajbHblE CHUTYallMd Ha SI3bIKE
T€OMETPUH, UCCIEA0BATh ITOCTPOCHHBIE MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmnapara ajnreOpsl, pelaTh NPakTUYECKUE 3a]auu, CBI3aHHbIE C HAX0X/IEHUEM F€OMETPUUYECKUX BEJINYMH;

. UMETh TPEJCTaBICHHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHUS T'€OMETPUU KaK COCTABHON dYacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TeMaTnuyeckoe MIIaHMPOBaHue yueOHOro Kypca «I'eomerpus» (yriyoJeHHblil ypoBenb) B 10 kiacce

Ne KosmmuyecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
n/n HaunmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMbI Bcero KonTpoJbHbIe IIpakTuyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 BBeneHue B cTepeoMeTpuIo 23 1
2 B3anMHoOe pacnosioskeHue MpsMbIX B TPOCTPAHCTBE 6 1
3 ITapajuienbHOCTH NPSIMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE 8
4 [TepneHIUKYIAPHOCTD MPSMBIX M TUNIOCKOCTEH B 25
IPOCTPAHCTBE
5 VYTubl ¥ paccTosHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTops! B IpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 5 2
OBIHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 102 6 0

TemaTuyeckoe muaHnpoBanue yueoHoro kypca «l'eomerpus» (yriry0seHHblii ypoBenb) B 11 kiacce

Ne HaumenoBaHue pa3ieioB U TeM NPOIrPaMMbl KosmnuecTBo yacoB JyeKTpoHHBIE (HU(PPOBbBIE)
n/n Bcero KonTpoabHbie IIpakTnyeckne | 00pa3oBaTe/bHbIE pecypchbl
padoThl padoThl

1 AHanuTHyeckas reOMeTpHst 15 1

2 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3aIIMs] 3HAHUN 15 1

3 O06BEM MHOTOrpaHHUKA 17 1

4 Tena Bpamenus 24 1

5 [Tnomaay moBepxHOCTH U 0OBEMBI KPYTIIBIX T 9 1

6 JBroxeHus 5 1

7 [ToBTOpenue, 0600IIeHNE U CUCTEMAaTH3aIIMs] 3HAHUN 17 2

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 8 0




IloypouHoe miiaHupoBaHue yueOHOro kypca «I'eomerpus» (yriayo/aeHHsblii ypoenb) B 10 ki1acce

Tema ypoxka

KoauuecTBO 4acoB

Bcero

KonTp.
padoTbI

IIpakr.
padoTsI

DJIeKTPOHHBIE
uu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypcesl

OcHOBHBIE TpaBHJa HM300paKEHHS Ha
PUCYHKE  IUIOCKOCTH,  MapajuleJIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA

[ToHATHST CTEPEOMETPUM: TOYKA, MPIMas,
IJIOCKOCTh,  MPOCTPaHCTBO.  OCHOBHBIE
npaBWiIa  HM300paXCHHUsT Ha  PUCYHKE
TUIOCKOCTH, napauIeIbHbIX TPSIMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

[ToHsiTHsA: mepeceKarouecss IUIOCKOCTH,
TIEpECeKaroIIUecss MpsiMasi U IJIOCKOCTB;
HOJIYTIPOCTPAHCTBO

IlousTus: MNEepeCCKarommecs IJIO0CKOCTH,
NnepeceKkarommeca IpiaMasi MU IJIOCKOCTD,
MOJIYIIPOCTPAHCTBO

MHOrorpaHHMKH, n300paxeHue
IPOCTEHIINX MHPOCTPAHCTBEHHBIX (uryp,
HECYIIECTBYIOIIUX OOBbEKTOB

MHororpaHHMKH, n300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (uUryp,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBEI CTCPCOMECTPHUHA u IICPBLIC
CJIICACTBHUA U3 HUX

AKCHOMBEI CTCPCOMECTPHUHA u IICPBLIC
CJIICACTBHUA U3 HUX

AKCHUOMBI ~ CTEPEOMETPUM U  TIEPBBIC
cinencteuss u3 Hux. CrocoObl 3amaHus
NpSMBIX M IUIOCKOCTEW B IPOCTPAHCTBE.
O0603HaueHUs IPSIMBIX U TIJIOCKOCTEH

10

N300pakeHne ceueHuil nupamusl, Kyoa u
IPU3MBl, KOTOpbIE MPOXOASAT YEpe3 HuX
pEdpa. N3ob6paxenue nepecedeHusI
IIOJIY4EHHBIX IIJIOCKOCTEM. PackpamuBanue
IIOCTPOCHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

11

N300paxeHue cedeHui! nupamuabl, Kyoa u
NOpU3MBI, KOTOpbIE NPOXOAAT Uepe3 HX
pébpa. Nzobpaxenue MepPECEUCHUS
MOJYYEeHHBIX IUIOCKOcTeH. PackpammBanue
MMOCTPOCHHBIX CeueHUit Pa3HbIMU LIBETAMU

12

N3o6paxenune cedeHui! nupamuabl, kyoa u
NOpU3MBI, KOTOpBIE NPOXOAAT Uepe3 HX
pEdpa. N3o0paxenune repecedeHust
MOJYYEeHHBIX IUIOCKOcTeH. PackpammBanue
MMOCTPOCHHBIX CeueHUit Pa3HBIMU [IBETAMU

13

N300pakeHne ceueHuil mupaMupl, Kyoa u
NPU3MBI, KOTOpbIE MPOXOASAT YEpe3 HuX
pEdpa. N3o6pakenue nepeceueHust
MIOJIy4EHHBIX IIJIOCKOCTEHN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU IIBETAMU




14

MeTto[ ci1e10B JUIsl IOCTPOEHUS] CEUEHU I

15

Meron cnenoB s IMOCTPOCHUS CEYCHUM.
CpolicTBa  NEpPECEYEHHl  TPSAMBIX U
TJIOCKOCTEM

16

Merton cienoB il TOCTPOCHUSI CEYEHUM.
CBoiicTBa  mepeceyeHUd  NOpSAMBIX U
IIOCKOCTEH

17

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Cozmanue
BBIHOCHBIX YEpPTEKEHM M 3aluch IIAaroB
MIOCTPOEHUS

18

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Cozmanue
BBIHOCHBIX YEPTEKEHM M 3allMCh IIaroB
MIOCTPOEHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM TOoukaM Ha pé6pax. Coznanue
BBIHOCHBIX YEpPTEKEW M 3aluch IIaroB
MIOCTPOEHUS

20

[TocTpoenue ceveHuii B mupamue, Kyoe mo
TpéM TOoukaM Ha pé6pax. Coznanue
BBIHOCHBIX YEPTEKEH M 3alKCh IIAaroB
MIOCTPOEHUS

21

[ToBropenne mnanumerpun: Teopema o
MPOMOPLUOHANBHBIX OTpe3kax. [logoOue
TPEYTOJILHUKOB

22

[ToBTopenne  1umanuMmeTpun:  Teopema
Menenasg. PacueTrsl B  CeUECHHIX Ha
BBIHOCHBIX uepTekax. Mctopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTponbsnas pabora " AKCMOMBI
crepeomerpun. Ceuenus"

24

B3anMmHOe pacnonoxkeHwe IpsSMBIX B
IIPOCTPAHCTBE. CkpemuBaromuecs
npsamele.  [Ipu3Hakm  CKpenuBarOmMMXCA
npsimbix.  IlapamnensHele  npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CYyILLIECTBOBAHUH u
€JMHCTBEHHOCTH IIPSAMOM NapaylyIeIbHOU
JJAHHOM IPSIMOM, NIPOXOMAIIEH Yepe3 TOUKY
MPOCTPAHCTBA M HE JIeKAIeH Ha JaHHOU
IPsIMO. Jlemma 0 [epeceYeHN
MIapAJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamienpHOCTH Tpex HMpsMbIX. Teopema o
TpEX mapajuleNbHBIX NpAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPSIMBIX

27

[TapannensHOE IIPOEKTUPOBAHUE.
OcHOBHBIE  CBOMCTBAa  INApajuIEIBHOTO
npoekTupoBaHus. 3o0paxeHue pasHBIX
¢buryp B napajuieaIbHON NPOEKIMU

28

[enTpanbHas MPOEKIHA. Yron c
COHANpPABJICHHbIMU  CTOPOHAMH.  YTOI
MEXIY IPSIMBIMU

29

3aI[an/I Ha J0Ka3aTCIbCTBO n




UCCIIeI0BaHUE, CBSI3aHHBIE c
pacroI0KeHNEeM NMPSMBIX B TPOCTPAHCTBE

30 [TonsiTHA: TaApaIENbHOCTh TIPAMON U
IUIOCKOCTH B MpocTpaHcTBe. llpu3Hak
NapajyIeIbHOCTH  NPSIMOM M TIOCKOCTH.
CBolicTBa NapayuIeIbHOCTH HPSIMOH U
IJIOCKOCTH

31 ['eomeTpuueckue 3aaui Ha BHIYHUCICHUE U
JI0Ka3aTelbCTBO, CBSI3aHHbIE c
NapayIeIbHOCTHIO MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE

32 [TocTpoenue cedeHus, POXOISIIETO Yepe3
JaHHYI0  IpsIMYyK0 Ha  4yepTexe U
MapajuleIbHOTO JApyrod npsMou. Pacuér
OTHOILLEHUN

33 [TapannensHas NpOEKIHs, IPUMEHEHHE IS
HOCTPOCHMS CeUeHMH KyOa u
napajuiejenumnesa. CaoiicTBa
napajJiesienune1a 1 pu3Mbl

34 [TapamnensHpie  miockocTH.  Ilpu3Haku
HapajyIeNIbHOCTH JIBYX IIOCKOCTEH

35 Teopema 0 apauIeIbHOCTH u
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOJAIIen
Yyepe3 TOUYKY, He MPUHAIISKAIIYIO JaHHOM
IUIOCKOCTH M CIIEJICTBUS U3 Heé

36 CBolicTBa MapaJUICNBHBIX IUIOCKOCTEH: O
[apajjIeIbHOCTH  MpPSIMBIX — IepecedeHus
OpU TIEPEeCeUeHHH MABYX IapauleIbHBIX
IUIOCKOCTEH TpeThel

37 CBoiicTBa mapayuIeNbHBIX TUIOCKOCTEH: 00
oTpe3Kax napanenbHbIX NPSMBIX,
3aKIIOYEHHBIX ~ MEXIY IapauieTbHBIMH
IUIOCKOCTSIMH; O MEpeceYeHUu MpsIMON ¢
JIBYMs TApAJIEIbHBIMHU TIOCKOCTSIMH

38 [ToBropenme: Teopema Iludaropa Ha
IJIOCKOCTH

39 [ToBTOpeHwme: TPUTOHOMETPHSI
IPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CpoiictBa Ky0a W  NpPSIMOYrOJBHOTO
napaJjenenuneaa

41 Bolunicnenne nanuH OTpe3KOB B KyOe M
IPSIMOYTOJIBHOM TNapajulesenumnesie

42 [lepneHuKyIsIpHOCTD psAMOI u
IIJIOCKOCTH. [Ipusnaxk
NepIeHINKYIIPHOCTH MPSIMOIA "
IJIOCKOCTH

43 [lepneHquKyISIpHOCTD psAMOI u
IIJIOCKOCTH. [Ipusnaxk
NepIeHINKYISIPHOCTH MPSIMOIA "
IJIOCKOCTH

44 Teopema 0 CyIIIECTBOBAaHUH u
€IMHCTBEHHOCTH NPSAMOM, NpOXonsIIen
qyepes TOUKY MPOCTPAHCTBA "

HCpHCHI[HKy.]'ISIpHOﬁ K IINTIOCKOCTH




45

[InockocTM W NEPHNEHAMKYJSAPHBIE UM
IpsIMbIE B MHOTOI'PaHHHKAX

46

[InockoCTM ¥  NEpHEHAUKYISPHBIE UM
psIMbIe B MHOTOTPAHHHUKAX

47

[lepnenaukymsp u HAaKJIOHHAs.
[TocTpoeHne nepneHANKYIspa U3 TOYKU Ha
PSIMYIO

48

[lepnienqukynsp u HAKJIOHHAs.
[TocTpoeHune nepneHauKysapa U3 TOUYKH Ha
IPSIMYIO

49

Teopema o TpéXx  mNEPHEHIUKYIAPAX
(mpsiMast 1 oOpartHas)

50

Teopema o TpéXx  mNEPHEHIUKYISAPAX
(mpsiMast u oOpartHas)

51

Vron MEXIY CKPEITUBAIOIIMMUCS
PSIMBIMU

52

[louck mnNeEpHneHAUKYIAPHBIX NPSIMBIX C
IIOMOIIBIO MEPIECHINKYIISIPHBIX
IIJIOCKOCTEN

53

OpToroHanabHOE TPOESKTUPOBAHUE

54

[Toctpoenne ceueHuil KyOa, MPU3MBI,
IPABWIBHOM INUpaMHIbl C  IOMOILBIO
OPTOTOHAJILHON IPOEKIUHU

55

[Toctpoenue ceueHuit Kyba, MPU3MBI,
IPAaBWIbHOM MUpaMHbl C  [OMOILBIO
OPTOTOHAJILHON POEKINU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO
wiockoctd. [lnockoctn  cummerpuil B
MHOTOTpaHHHUKaX

57

[Tpu3Hak nepneHauKyISIPHOCTH NPSMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58

IIpaBunpHble  MHOrOrpaHHuku.  Pacuér
pacCTOSTHUN OT TOYKH JO INTIOCKOCTH

59

IIpaBunpHBIE  MHOTrOrpaHHUKH.  Pacuér
pacCTOSTHUN OT TOYKH JI0 INIOCKOCTH

60

CnocoObl  ONYCTUTh  MEPHEHIUKYIISPHI:
CUMMETpH, C/IBUT TOYKHU o
NapaJuIeIbHON NPSIMON

61

CoBur mo HemapaIeNbHOW — IPSIMOH,
VU3MEHEHUE PACCTOSHUN

62

KonTponbHas pabora "B3aumHoe
pacrojio’)KeHue MPSAMBIX U IUIOCKOCTEH B
npocTpaHcTe”

63

IToBTOpEeHME: yronm Mexay NpsSMbIMH Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM  TPEYTOJBHUKE, TeopeMa
KOCHHYCOB

64

IToBTOpEHME: yron MEXIY
CKpEIINBAIOIIUMUCS MPSIMBIMU B
IPOCTPAHCTBE

65

FCOMCTpI/IquKI/IC MCTO/bI BBIYMCIICHUA
yria MKy NpAMBIMA B MHOT'OI'PAHHHUKAX

66

JIByrpansbiii yrona. CBONCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yria




67

[lepnenaukynsipubie miockoctu. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MIJIOCKOCTEN

68

[Tpusnak NEPIEHIUKYJIAPHOCTH
IIJIOCKOCTEM; TeopeMa 0 psAIMOM
IIEPECCYCHUS JBYX IJIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssmoyronbHBIN  Tapajuiesenunesn; Kyo;
U3MEpPEHUS, CBOMCTBA MPSMOYIOJBHOIO
napajuienenunena

70

TeopemMa 0 naMaroHaM NPSIMOYIOJBHOIO
napajiesienunea u Cle[cTBUe U3 Heé

71

Crepeomerpuueckue W NPUKIAIHBIC
3ajauyd,  CBSA3aHHbIE CO  B3aWMHBIM
PacCnoJIOKCHUEM NIPSAMBIX U IINIOCKOCTHU

72

HOBTOpeHI/Iel CKpCIIUMBAIOIIHECA IIPAMBIC,
napajiC/IbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapajmienbHBIX  IUJIOCKOCTEH  Ha
CKPEIIMUBAIOIIUXCS TPSIMBIX, PACCTOSHUE
MCKAY CKpCIIUMBAKOIHUMUCA IIPAMBIMU B
MPOCTBIX CUTYAIHSIX

74

Paccrosane ot TOYKH J0 IINIOCKOCTH,
pacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paCCTOHHI/Iﬁ MCKOAY
CKpCIIUMBAOIMUMUCA TPAMBIMA C ITIOMOIIBIO
HepHeHﬂHKYHHpHOﬁ IIIIOCKOCTHU

76

TpéxrpanHelii yron, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB M CHHYCOB JJIA
TPEXTPAHHOTO yIJIa

77

DNeMeHTBl  CPepruecKoll  TeOMETpPUH:
reoJIe3NYECKUe IMHUU Ha 3emiie

78

KonTponbshas pabora "Vrbt u
paccrosiHus"

79

Cucrematu3zanus 3HaHuil "MHOrorpaHHUK
Y €T0 JIEMEHTHI"

80

IInpamupa. Bunel nupamupa. IlpaBunbpHas
UpaMua

81

IIpuzma. IlpssmMass ¥ HAKJIOHHAs TPU3MBL.
IIpaBunpHas npusma

82

IIpsmon napajulesIeuIen,
IPSIMOYTOJIBHBIN Napajuienenunes, Kyo

83

Brinmyknbie  MHOrorpaHHuku.  Teopema
Ditnepa

84

Beinyknble  MHororpaHHuku.  Teopema
Ointepa. IIpaBuibHBIE M MOJMYNPaBUIbHBIE
MHOTOTpaHHUKHU

85

Kontponbnas pabora "MHuororpanHuku"

86

[ToHsTHE BeKkTOpa Ha IUIOCKOCTH H B
POCTPAHCTBE

87

CymMa BEKTOpPOB

88

Pa3HOCTBH BEKTOPOB

|

89

IIpaBuno nmapamienenumena




90 YMHOXEHHE BEKTOpa Ha YUCIIO 1

91 Paznoxxenne BekTopa 1o 0aszucy TpEX 1
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkaJisipHO€ MTPOU3BEICHUE 1

93 Brruncienne yriia MexIy BEKTOpaMu B 1
IPOCTPAHCTBE

94 IIpocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

98 O060011eHNE U CHUCTEeMaTU3alus 3HAHUN 1

99 0O00011eHre U cUcTEMaTU3aLNS 3HAHUI 1

100 | UroroBas KoHTpOJbHAS paboTa 1 1

101 | MroroBas KOHTpOJbHAs paboTa 1 1

102 | O6o6meHre U cucTeMaTu3anus 3HaHu| 1

OBUHIEE KOJIMYECTBO YACOB 102 6 0

IToypouHoe mianupoBaHue y4eOHOro kypca «l'eomerpus» (yrirydseHHbli ypoBenb) B 11 kiacce

Ne KoanuecTBo yacoB DJIeKTPOHHbIE
n/n Tema ypoka Bcero | Kontp. Ipakr. uuppossie
paboThbI paboThI o0pa3oBaTeJibHbIE
pecypcebl
1 [ToBTOopenue TeMbl "KoopauHaThl BEKTOpa 1
Ha TJIOCKOCTH U B IIPOCTPAHCTBE"
2 [ToBTOpEeHME TEMBI "CkanspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue Tembl "Bblunciaenue yria 1
MEX]y BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpenue Ttembl "YpaBHEHHE MNPSAMOI, 1
IIPOXOJsAIEH Yepe3 1Be TOUKH"
5 VYpaBHeHue IUIOCKOCTH, HOpPMaJb, 1
ypaBHEHHE IIOCKOCTH B OTPE3KAX
6 YpaBHeHHE IJIOCKOCTH, HOpMAJTh, 1
ypaBHEHHE INIOCKOCTH B OTPE3KAX
7 BekTopHoe nmpousseeHne 1
8 JIuneiinble HEPAaBEHCTBA, JUHEIHOE 1
IPOrpaMMHUPOBAHUE
9 JInnelinpie HEpPaBEHCTBA, JIMHEHHOE 1
IPOrpaMMHUPOBAHUE
10 AHanUTUYECKUE METONbl pacuéra yria 1
MEXy IPSIMBIMA B MHOTOI'paHHHKaX
11 AHaTUTUYECKHE METOAbl pacuéra yria 1
MEX]y TUIOCKOCTSIMH B MHOTOTPaHHUKAX
12 dopMyna paccTossHUA OT TOYKH 10 1
IJIOCKOCTH B KOOPJMHATAaX
13 HaxoxxneHne paccTOSHMM OT TOYKH 10 1
TJIOCKOCTH B Ky0e
14 HaxoxxzeHne paccTosHHM OT TOYKH 10 1
TJIOCKOCTH B NPaBUJILHON IHpaMHJIe
15 KontponbHast pabora "AHanutuuyeckas 1 1
reomeTpus”
16 CeueHMs MHOTOTPaHHMKOB: CTaHJApPTHBIE 1




MHOT'OI'paHHUKHA

17

Ceuenus MHOT'OI'PpaHHUKOB: MCTO CJICIOB

18

CeueHuss MHOTOTPAHHHWKOB: CTaHAApTHBIE
IJIOCKOCTH, TEPECeUCeHUs] TMPSMBIX U
IIJIOCKOCTEHN

19

[TapamnenpHble OpsIMbIE W ITIOCKOCTH:
MapaJlyIeIIbHbIEC CEYEHHUS

20

[TapanmnenpHble OpsIMbIE W IIOCKOCTH:
pacy€T OTHOLIEHUI

21

[TapamnenpHble OpsIMbIE W IIOCKOCTH:
YIJIBI MEXIY CKPEILMBAIOLIUMHUCS
MPSMBbIMHU

22

[lepnenauKynsipHbIE MPSAMBIE U IIJIOCKOCTH:
CTaHJApTHBIE Mapbl MNEPIEHIUKYJISIPHBIX
IJIOCKOCTEN M NPSMBIX, CUMMETPUHU
MHOT'OI'PaHHUKOB

23

[lepnenquKynspHbIE MPSAMBIE U IIJIOCKOCTH:
TeopeMa O TpeX NMEepIEeHIUKYISIPax

24

[lepnenquKysipHBIE MPSAMBIE U IIJIOCKOCTH:
BBIYHMCIICHNS JJIMH B MHOIOTPaHHUKAX

25

HOBTOpeHI/IeI Iiomaan MHOFOyFOJII)HI/IKOB,
dbopMynbl IS TUIOIIAAEH, CcOOOpaskeHus
noxoous

26

[ToBTOpEHUe: MIONIa I MHOTOYTOJIbHUKOB,
dbopMyIIbl IS TUTOIIANCH, CcooOpaskeHUs
noxoous

27

HOBTOpeHI/IeI Iiomaan MHOFOyFOJII)HI/IKOB,
dbopMynbl I TUIOIIAAEH, COOOpaskeHus
noxoous

28

[Inomanu  ceyeHW  MHOTOTPAaHHUKOB:
IUIONIAIM  TIOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[tomagm  ceyeHWid  MHOTOTPAHHUKOB:
IJIOIIA M TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MO00Us

30

KonrponsHast ~ paGora  "IloBTrOopeHnue:
MHOTOTpaHHUKH, CEUeHUs
MHOTOTPaHHHUKOB"

31

O6vém Tema. OObEM HPSIMOYTOJIBHOTO
napauleenunesaa

32

3amaun 00 yABOGHHMH Kyba, O KBajparype
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpuyecKkre 3a7ayd, CB3aHHBIE C
00BEMOM MPSIMOYTOJIbHOTO
napajJiesienumne a

34

[lpuknagnele  3amauu,  CBS3aHHBIE  C
BBIUHCIICHHEM O0BEMaA MPSAMOYTOJIBHOTO
napajuiesenurena

35

O0BEM npsIMOI TPU3MBI

36

CrepeoMeTpuueckre 3ajadd, CBS3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSIMON TPU3MBbI

37

[Ipuknagueie  3amaym, CBA3aHHBIE  C
00BEMOM MIPSAMOIA TPU3MBI




38

Breruncnenne 0O0BEMOB TEN C IMOMOIIBIO
onpeeIEHHOTO WHTErpaa. O0BEM
HAKJIOHHOM IPU3MBI

39 Breruncnenne 0O0BEMOB TEN C IMOMOIIBIO
OIPEIEIIEHHOTO HWHTErpaa. O0BEM
T PAMH/TBI

40 ®dopmyna 06béMa nmupamuapl. OTHOIIICHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

41 ®dopmyna 06béMa nupamuapl. OTHOIICHUE
00BEMOB MUPAMHU/J] ¢ OOIIUM YTIIOM

42 CrepeoMeTpHuyecKre 3a7add, CBS3aHHBIC C
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeoMeTpHUyecKre 3a7adu, CBS3aHHBIC C
00BEMaMU TUPAMUJIBI

44 [Ipuknagueie 3amaun 1o teme "OOBEMBI
Ten", CBA3aHHBIE C OOBLEMOM HAKIOHHOMN
TIPU3MBI

45 [Ipuknagueie 3amaun o teme "OOBEMBI
Ten", CBA3aHHbIC C 00bEMOM MTUPAMUJIBI

46 [Ipumenenne  00bEMOB.  BrluncieHue
paccTosIHUS A0 TIOCKOCTH

47 Kountposnbhas pabota "O0béM
MHOTOrpaHHHuKa"

48 HunuHapuaeckas MTOBEPXHOCTb,
oOpa3yrommue [JTHHIPAYECKON
MMOBEPXHOCTHU

49 Hunuaap. Ilpsmoli KpyroBom LMIMHAP.
[Tnomaap MOBEPXHOCTH IMIIMHIPA

50 Konnueckass moBepXHOCTb, 00pa3yroIIre
KOHWYecKoii moBepxHocTu. Konyc

51 Ceuenue KOHYycCa MIJIOCKOCTBIO,
napajuieNbHOM MI0CKOCTH OCHOBAHUS

52 VYceuénnblil koHyc. M300pakeHne KOHYCOB
1 yCeYEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH M TIOTHOU
MTOBEPXHOCTH KOHYCa

54 [Tnomaas OOKOBOM MOBEPXHOCTH M TIOTHOU
MTOBEPXHOCTH KOHYCa

55 | CrepeomeTpuyeckue 3aJauu Ha
JI0Ka3aTebCTBO " BBIYHCIICHUE,
MMOCTPOCHHUEM CEUYCHUH IMIMHIPA, KOHYyCa

56 CrepeoMeTpHuuecKkue 3a/1a9n Ha
JI0Ka3aTeNIbCTBO u BBIUHCIICHHE,
MOCTPOSHUEM CEUSHHH MINHAPA, KOHYCa

57 [lpuknanHele  3amgauu, CBSI3aHHBIE C
ITJTHH]IPOM

58 | [IpuknagHple  3afaud, CBSI3AHHBIE  C
ITJTHH]IPOM

59 Cdepa u map

60 | Ilepeceuenne cdeppl U  mapa ¢
mwiockocTeio. Kacanme mapa u cdepsl
TJI0CKOCTRI0. By u n3o0paxenune mapa

61 Ilepeceyenne cheppl w  mapa C




wiockocteio. Kacanme mapa u  cdepsl
IUIOCKOCTBI0. Bua u n3obpaxxkenue mapa

62

VYpasuenue chepsl. [Inomans chepsr u e
yacTeu

63

CummMmetpus cdepsl U mapa

64

Crepeomerpuyeckue 3a7a4um Ha
JI0KA3aTeJIbCTBO U BBIYKMCIICHUE, CBSI3aHHBIC
co cdepoil W mIAPOM, MOCTPOCHHUEM HX
CEYCHHUH MIIOCKOCTHIO

65

Crepeomerpuyeckue 3a7a4uu Ha
JI0KA3aTeJIbCTBO U BBIYKMCIICHUE, CBI3AHHbIC
co cdepoil W mIAPOM, MOCTPOCHHUEM HX
CEYCHHUH MIIOCKOCTHIO

66

[MpuknanHele  3agadd, CBSA3aHHBIE  CO
chepoii u mapom

67

[ToBTOpEeHME: OKPYXKHOCTh Ha TUIOCKOCTH,
BBIUUCJICHHS] B OKPYXKHOCTH, CTaHAApPTHBIC
noIoousa

68

Paznuunsie KOM6I/IHaHI/II/I TCJI BpallCHHUA U
MHOTI'OI'PpaHHUKOB

69

3ajgaun no Teme "Tena M MOBEPXHOCTU
BpaieHus"

70

3amaun no Teme "Tena M MOBEPXHOCTU
BpaieHus"

71

KonTponbHas pabota "Tena u
MOBEPXHOCTH BpalieHus"

72

O6bém mwmHapa. Teopema 00 00BEME
MPSIMOTO IWJIMHJPA

73

Brrauciienne 00BEMOB TEn € TOMOUIBIO
omnpenenéHHoro uHrerpaina. O0bEM KoHyca

74

[Tnomanu 60KOBOM M MOTHOM TOBEPXHOCTH
KOHYycCa

75

CrepeoMeTpuueckue 3ajau, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IMIIMHIPA, KOHYCa

76

[Mpuknanueie 3agaun mo teMe "OOBEMBI U
TIJTOIAIM TTOBEPXHOCTEN Ten"

77

O0béM miapa W MIAPOBOTO  CEKTOpA.
Teopema 00 o00béme mmapa. Ilmnomans
cheppl.  CrepeoMeTpuueckue  3ajauu,
CBSI3aHHBIC C BBIUYMCIICHUEM 00BEMOB 11apa,
IIIAPOBOT'O CErMEHTA U MIAPOBOTO CEKTOpa

78

[Ipuknagueie 3amaun o teme "OOBEMBI
ten", cBs3aHHbIE C OOBEMOM IIapa u
momaaeio cepbl. COOTHOMICHUST MEXKTY
IUIOIIASIMM  TIOBEPXHOCTEH M 00bEMaMu

MOTOOHBIX TEN

79

[TomoOHBle  Tema B~ MPOCTPAHCTBE.
N3menenne o0véMa 1pu  momoOuM.
CrepeomeTpruecKkue 3aauu, CBSI3aHHBIE C
BBIUHCIIEHHEM OOBEMOB TEJI W IUIOLIAAEH
IIOBEPXHOCTEH

80

Kontponbras paborta "[Tmomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"

81

JIBuwkenust mpoctpaHcTBa. OToOpa)KeHHs.




JIBmkeHuss U paBeHCTBO (uryp. OOmume
CBOICTBA IBHKECHUI

82

Bunel nrokeHui: napamieabHbId IEPEHOC,
LIEHTpallbHasg  CUMMETpHS,  3€pKajJbHas
CUMMETPHSI, TOBOPOT BOKPYT MPSIMO¥

83

[IpeoOpazoBanus mogobus. I[lpsmas wu
ctepa Diinepa

84

FCOMeTpI/I‘IGCKI/Ie 3ala4yi Ha IPUMCHCHUC
JABHKCHU A

85

KontponpHast  pabora  "Bekrtopel B
npocTpaHcTse"

86

Oo6o6maromee nosropenue 11 moHATHN U
MeTOJI0B Kypca reomeTpuun 10—11 kiaccos,
CHCTEMATU3ALNSA 3HAHUM:
"[TapaiienbHOCTh NPAMBIX U IJIOCKOCTEH B
pocTpaHcTae”

87

Oo6oOmaromee moBTopeHre 11 MOHATHI U
MeToJ10B Kypca reomerpun 10—-11 kiaccos,
cucTeMaru3anms 3HaHuii: "BekTophl B
npocTpaHcTae”

88

Oo6oOmaromee moroperue 11 moHsATHH U
MeToJ10B Kypca reomerpun 10—-11 kiaccos,
cucTeMaru3anus 3HaHuii: "BekTopel B
npocTpaHcTae”

89

O6o61matomiee nopropenue 11 monsTHil u
MeToA0B Kypca reomerpun 10-11 kiaccos,
cucTeEMaTH3alHs 3HAHWUH: "O0Bem
MHOTOrpaHHHuKa"

90

O6o61matomiee nopropenue 11 nmonsTuil u
MeTo10B Kypca reomerpun 10—-11 kiaccos,
cucTeMaTu3anus 3HAHUM: "O6bem
MHOIOrpaHHHuKa"

91

O6o6matomiee noproperue 11 moHsTHI K
MeToJ10B Kypca reomerpun 10—11 kiaccos,
cucremaruzaumst  3HaHuil:  "Ilnomanu
MIOBEPXHOCTU M 00BEMBI KPYTIIbIX Ten"

92

O6o6matomiee nosroperue 11 moHsTHl U
MeTo10B Kypca reomerpun 10—-11 kiaccos,
cucremaruzauust  3HaHuil:  "Ilnomanu
MIOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX Ten"

93

WTorosas koHTpoJIbHAs paboTa

94

Hrorosas KOHTPOJIbHAs pa60Ta

-

95

[ToBTOpEHME, 00o001eHne "
CUCTEeMAaTH3aIvsl 3HAHUH

96

Hctopusi pa3BuTHS CTEPEOMETPUU  KaK
HAaYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX
WH>KEHEPHBIX Hu KOMIBIOTEPHBIX
TEXHOJIOTHUH

97

Hcropust pas3BuTHs CTEPEOMETPUU  KaK
HAYKH U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
MHXKEHEPHBIX u KOMIIBIOTEPHBIX
TEXHOJIOTHH

98

I/ICTOpI/IH pPa3sBUTHA CTCPCOMECTPUHN  KaK
HAaYKH U eé POJIb B pa3BUTHU COBPEMCHHBIX




WHXCHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOTHI
99 Hcropust pa3BUTHS CTEpEOMETPHH  Kak 1
HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WMHXEHEPHBIX u KOMITbIOTEPHBIX
TEXHOJIOTHI
100 | Mcropust pa3BUTHS CTEPEOMETPUU Kak 1
HayKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WMHXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOTHI
101 | Mcropust pa3BUTHS CTEPEOMETPUU Kak 1
HayKH ¥ €€ poJib B Pa3BUTUU COBPEMEHHBIX
WMHXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOTHI
102 | Uctopust pa3BUTHS CTEPEOMETPUU Kak 1
HAyKH U €€ poJib B PA3BUTUU COBPEMEHHBIX
WHXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOTHI1
OBUHIEE KOJIMYECTBO YACOB 102 8 0

IIpoBepsiemble TPeOGOBaHMS K pe3y/IbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOMI

nporpammsl 10 kiace

Kon IIpoBepsieMble npenMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI
NpoBePsieMOro cpeaHero oduiero o6pa3oBaHus
pe3yabTara
7 ['eomeTpus

7.1 OmnepupoBaTh NOHATHAMH: TOUKA, IPAMasi, INIOCKOCTh

7.2 [TpuMeHSATH aKCHOMBI CTEPEOMETPUH U CISICTBHS M3 HUX IPHU PEIICHUN TeOMETPHICCKUX 33134

7.3 OmneprpoBaTh MOHATHAMU: MAPALICITHFHOCTD M MEPICHINKYISIPHOCTD IPSIMBIX U INIOCKOCTEH

7.4 KnaccuguunpoBats B3aIMHOE PACIIOJIOKEHHE NPSIMBIX M INIOCKOCTEH B TPOCTPAHCTBE

7.5 OmnepupoBaTh MOHATHAMH: OBYTPAaHHBIA YTOI, TPaHH ABYTPAHHOTO YTia, pedpo ABYTrpaHHOTO yIia,
JIMHEWHBIN yTOJI IBYTPAHHOTO YIJIa, TpaJycHasi Mepa JIByIpaHHOTO yriia

7.6 OmnepupoBaTh MOHSATUSIMH: MHOTOTPAHHHUK, BBINYKIIBI W HEBBITYKIbIH MHOTOIPaHHHK, JJIEMEHTHI
MHOTOTPaHHUKA, IPABIIIBHEIA MHOTOTPaHHHUK

7.7 PacrniozHaBaTh OCHOBHBIE BHBI MHOTOTPAHHHMKOB (ITHpaMHIa, MPH3Ma, NPSIMOYTOJIBHBIN Mapaniese-
nunesn, Kyo)

7.8 KnaccudunmpoBaTh MHOTOTpaHHHKH, BBIOMpAas OCHOBAaHHS Ui KiaccH(UKanWu (BBIMYKIbIE H
HEBBINYKJIblE MHOTOTPaHHUKH, IPAaBWJIbHBIE MHOT'OIDaHHHUKH, IpsSMble M HAaKIOHHbBIE MPU3MBI,
napaJuIesIenuIe/Ibl)

7.9 OmneprpoBaTh MOHATHIMU: CEKYIIas INIOCKOCTh, CEYeHUE MHOTOTPAHHIKOB

7.10 OOBSICHATh IPUHITUIEI HOCTPOEHHSI CEUCHUH MHOTOIPAaHHUKOB, HCIIONIB3YSl METO]] CIEIOB

7.11 CTpouTh CeYeHMsI MHOTOTPAHHUKOB METOJIOM CIIEZI0B, BBIMOJHATH (BBIHOCHBIC) TUIOCKHE UEPTEXH U3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYpP: BHJ CBEPXY, COOKY, CHH3Y

7.12 Pemath 3a1aun Ha HAXO0X/ICHUE T€OMETPUYECKUX BEIMUYMH 10 00pas3IaM WM alrOpUTMaM, MPUMEHSsS
W3BECTHBIC aHAMTUICCKUE METOBI MIPU PEIICHIH CTAHIAPTHBIX MaTEMAaTHIECKUX 3a/a4 Ha BBIUHCIIC-
HHE  pAacCTOSIHMM  MeXIy JABYMsS  TOYKaMH, OT TOYKM J0 TMPAMOH, OT  TOYKH
JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAIONIIMUCS MPSIMBIMU

7.13 Pemrats 3aaun Ha HAXOXKICHHE TEOMETPUIECKUX BEIMUYMH 10 00pa3IaM WIH alrOPUTMaM, IPUMEHSIS
W3BECTHBIC aHATMTUICCKUE METOBI MIPU PEIICHIH CTAHIAPTHBIX MaTEMAaTHICCKUX 3a/1a4 Ha BBIUHCIIC-
HHE YTJIOB MEXIY CKPEIIMBAIOMIUMUCA TMPSIMBIMH, MEXIy IpSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, TBYTPAHHBIX YTJIOB

7.14 Boruncnsate 00bEMBI U IJIOLIAAM TOBEPXHOCTEH MHOIOIpaHHHUKOB (TpU3Ma, MUpaMUAa) ¢ IpUMEHe-
HUEM (OPMYJ, BEIYUCIATE COOTHOIICHHS MEXIY IJIOMAASIMHU ITOBEPXHOCTEH, 00bEMaMu 1MOT00HBIX
MHOTOTPaHHUKOB

7.15 OnepupoBaTh NOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTb CUMMETPUU, LIEHTD,
0CB ¥ INIOCKOCTh CHMMETPHH (PUTYPHI

7.16 H3Bnekatp, npeoOpa3oBhIBaTh M MHTEPIPETHPOBATH HHOOPMAIMIO O IMPOCTPAHCTBEHHBIX T€OMETPH-




4ecKHX (purypax, mpeaCcTaBICHHYIO Ha YePTEKaX M PUCYHKAX

7.17 [pumensTs reomerpudeckue (HakThl I PEIICHHUS CTEPEOMETPHUCCKHX 3a1ady, IPEIIOIaraonux He-
CKOJIBKO IIIATOB PEUICHUS], €CJIN YCIOBHS IPUMEHECHHUS 3a/1aHBI B ABHOU (hopme

7.18 [IpuMeHATs mpocTeiile NporpaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbBIE CHUCTEMBI MU
pELICHUH CTePEOMETPHUECKUX 3aa4

7.19 [IpuBoauTh NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U JKU3HHU, paclio3HaBaTh IpO-
SIBJIGHUE 3aKOHOB '€OMETPUH B HCKYCCTBE

7.20 [IpuMeHATs TONMyYEeHHbIE 3HAHMS Ha MPaKTHKe: aHAJTU3UPOBATh PEAbHbIE CUTYallMd U NPUMEHSTDH

W3y4YCHHBIC MTOHATHS B IpOIECCE MOWCKA PEIICHUS MaTeMaTHUECKH CHOpMYITHPOBAHHON MPOOIEMEI,
MOJICJIMPOBATh peajbHble CUTYyallud Ha S3bIKE T€OMETPUH, MCCIEN0BATh MOCTPOSHHBIE MOJENHU C UC-
MOJIb30BAaHUEM T€OMETPUYECKUX IOHATHA U TeopeM, almnapara anreOpbl, peuiarb MpaKTHYecKhe
3a]1a4l, CBSI3aHHBIE C HAX0XKJIEHHUEM I'€OMETPUUECKHUX BEJIMUYHH

IIpoBepsiemble TPeOOBaHUSA K pPe3y/IbTAaTaM OCBOCHHMS OCHOBHOI 00pa30BaTe/bHOM

nporpammsl 11 kiaace

Kon IIpoBepsieMble peaMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI
MPOBEPSIEMOT0 cpeHero oduero 06pa3oBaHus
pe3yabTaTa
6 I'eomerpus

6.1 OnepupoBaTh HOHATHAMH:  ITHHAPHUYECKAs IMOBEPXHOCTh, OO0pa3ylolue OHIHHAPHYECKOM
MOBEPXHOCTH, LMIMHAP, KOHMYECKas MOBEPXHOCTh, 00pa3yloline KOHUYECKOH MOBEpXHOCTH, KOHYC,
cepuyeckas IOBEPXHOCTb

6.2 Pacrio3naBate Tena BpanieHus (UIHHIP, KOHYC, cdepa U map)

6.3 OOBACHSTH COCOOBI TOJTYYEHHS TEJl BpallleHUs!

6.4 KnaccudunmpoBaTh B3aUMHOE pacTONOXeHUE Cephl U MITOCKOCTH

6.5 OmnepupoBaTh MOHATUAMU: IIIAPOBOU CETMEHT, OCHOBAaHHE CETMEHTA, BEICOTAa CETMEHTA, IIIapOBOH CIIOH,
OCHOBAHHE IIAPOBOTO CJIOs, BBICOTA IAPOBOTO CIIOS, IAPOBOM CEKTOP

6.6 Breraucnate 00bEMBI U TUIOMIAN TTOBEPXHOCTEH TEJ BPALICHUS, TEOMETPUICCKUX TeJ ¢ IMPHUMEHEHUEM
hopmyn

6.7 OmnepupoBaTh MOHSATUSIMU: MHOTOTPAaHHHUK, BIIMCAHHBIA B cepy M OMMCAHHBIN okono chepsl, chepa,
BITMCAHHAsI B MHOTOTPaHHHK WJIN TEJIO BPAICHHUS

6.8 BhIUNCIATh COOTHOUICHNUS] MEXTY IIOMIASIMUA IOBEPXHOCTEH U 00bEMaMU MOIOOHBIX TET

6.9 W300pakats n3y4daemple GUIYphl OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BoInonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BHUI CBEpXY,
cOOKY, CHU3Y; CTPOUTh CEUYCHHUsI TeJl BpPAIlCHHs

6.11 W3BiiekaTh, MHTEPIPETUPOBATh H MPEOOPa30BLIBATE HH()OPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMETPH-
gecKHX (hUTypax, MpeaCcTaBIeHHYIO Ha YepTekaX U PUCYHKaxX

6.12 [IpumensTs TeoMeTpuuecKkre (HakThl AJIS PEIICHUs CTEPEOMETPUUYECKUX 3a]ad, MPEeANoIaraonmx He-
CKOJIBKO IIIATOB PEIICHUS, €CIIN YCIOBHS IPUMEHECHMS 3a1aHBI B SBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BEITOMHATE IEHCTBUS CIOKEHHSI BEKTOPOB, BBIUUTAHHUS BEKTOPOB W YMHOXKEHHS BEKTOpa Ha YHCIIO,
00BACHATH, KAKNMH CBOMCTBAMM OHH 00JIa1aroT

6.15 ITpyMeHATh NpaBWIo Napajuleenunea NPy CI0KEHUH BEKTOPOB

6.16 OmnepupoBaTh MOHATHAME: A€KapPTOBBI KOOPIUHATH B IIPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPa, PaBeH-
CTBO BEKTOPOB, KOOPAMHATHEI BEKTOPA, YrOJ MEXIY BEKTOPAMH, CKAIIPHOE IPOU3BEICHHUE BEKTOPOB,
KOJUIMHEApHbIC U KOMILUIAHAPHBIE BEKTOPBI

6.17 HaxoanTs cyMMy BEKTOPOB M TPOM3BEECHHE BEKTOpAa Ha YHCIIO, YrOJl MEXIy BEKTOpaMH, CKaJIIPHOE
MIPON3BE/ICHNE, PACKIIaIIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3agaBaTh IIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT

6.19 Pemate npocreiimme reoMeTpuIecKie 3a/1aui Ha MpUMEHEHHe BEKTOPHO-KOOPANHATHOTO METO/1a

6.20 Pemarp 3ajaun Ha J0Ka3aTeNbCTBO MAaTEMATHYECKHUX OTHOIICHHA W HaXOXJICHUE TCOMETPUYCCKHX
BEJIMYUH 10 00pa3iaM WM ajJropuTMaM, MPUMEHss M3BECTHbIE METOJBI MPU PEIICHUH CTaHIAPTHBIX
MaTeMaTHYEeCKHX 33134

6.21 [MpumeHsTH mpocTeiilne MpOorpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI ITPU
pELICHHH CTePEOMETPHUYECKUX 3a/1au

6.22 [TpuBoANTH TPHMEpPBI MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE M KHU3HH, PACIIO3HABATH ITPOSIB-
JICHUE 3aKOHOB F€OMETPHH B HCKYCCTBE

6.23 [TpuMeHsTh NONy4YCHHbIC 3HAHUWs HA NPAKTHKE: aHaJM3UPOBaTh peajbHbIC CHTYAllMd U NPUMEHSTh




W3y4YCHHBIC TIOHATHS B INPOIECCE MOWCKA PEIICHHS MAaTeMaTH4ecKd C(HOpMYIHPOBAHHOW IPOOIIEMEI,
MOJICJIMPOBATh pealbHbIe CUTYyallMd Ha S3bIKE T€OMETPUH, UCCIIEOBATh MOCTPOCHHBIE MOJEIU C HC-
MOJIF30BaHMEM TEOMETPHUCCKHX IMOHATHH U TEOpeM, armapara anreOpsl, pemarh IpakTHISCKHE 3a/1a4H,
CBSI3aHHBIE C HAXOX/IEHUEM F€OMETPUYECKUX BEJIMYUH

IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA 110 TeOMeTPHHU HA yIiay0JéHHoM ypoBHe B 10 ki1acce

Kon ITpoBepsieMblii 3JIeMEHT COAepPKAHMST
7 I'eomerpus
7.1 OCHOBHbIE MOHATHS CTepeoMeTpur. Touka, mpsiMas, TIOCKOCTb, IPOCTpaHCTBO. [IoHATHE 00 aKCHOMAaTHYECKOM
MTOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX
7.2 B3aumHoe pacrosiokeHUe NpsAMBIX B IPOCTPAHCTBE: IE€PECEKAIOLIUECs, MapajulelbHble U CKPELIMBAIOIIUECS
npsimele. [lapannenbsHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE: NapajUIeNIbHBIE IMPsIMbIE B IPOCTPAHCTBE,
MapaJyIeIbHOCTh TpEX MIPSIMBIX, MapajIeIbHOCTh psIMO Y TJIOCKOCTH. Vbt

C COHAIIPaBJICHHBIMU CTOPOHaMH, YIOJI MEXIYy MpsMBIMH B IpocTpaHcTBe. llapannenbHOCTh MIOCKOCTEM:
napauielbHbIe IOCKOCTH, CBOWCTBA MapallIedbHBIX IUIOCKOCcTeH. [IpocTelinme npocTpaHCTBEHHBIC (UTYpPHI Ha
IUIOCKOCTH: TETPa’Ip, Ky0, mapajjienenune]], IoCTPOSHHE CeUeHUI

7.3 IlepneHauKyIspHOCTh NPAMOM M  IUIOCKOCTH: MEPHEHAUKYJIApHbIE MpsMble B IPOCTPAHCTBE, MpPsAMBbIE
napajielbHble M NEPHEHIUKYJSIpHbIE K IUIOCKOCTH, MPU3HAK MEPHeHIUKYIIPHOCTU MNPSIMOM U IIIOCKOCTH,
TeopeMa O MPSIMON NMEePNeHIUKYISIPHOI INIOCKOCTU. YTJbI B IPOCTPAHCTBE: Yrol MEXKAY MPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIA YroJ, JIMHEHHBIN yroJl ABYTpaHHOro yria. IleprneHaukyisp U HakJIOHHbIE: PACCTOSIHUE OT TOYKHU JI0
IUTOCKOCTH, PAaCCTOSHHUE OT MPSMOH 1O IDIOCKOCTH, MPOSKIHs (UTYphl Ha IUTOCKOCTB. [lepneHmuKymsIpHOCTh
IUIOCKOCTEH: MPHU3HAK NEPHEHANKYISIPHOCTH IBYX IUTocKkocTell. Teopema o Tpéx nepneHauKyIspax

7.4 IlonsiTE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE W HEBBITYKJIblE MHOTOTPaHHUKH,
pa3BépTka MHororpaHHuka. Ilpusma: Nn-yronpHas npusma, T'paHM U OCHOBaHMS NPU3MBL, IpsMas U HAKJIOHHAas
MpU3Mbl, OOKOBasi U TOJIHAS MMOBEPXHOCTh NMpU3MBbI. [lapannenenunesn, NpsMOYyTroidbHBIN MapaslieNenumnes U ero
cBoiicta. [Iupammaa: N-yroipHas mupamMuia, TPaHU W OCHOBaHWE NMHPaMUABI, OOKOBas M IOJNHAS HOBEPXHOCTH
NUpaMuibl, NpaBWIbHAs U yCeu€HHas NMpamMuaa. OJEMEHThl Npu3Mbl M nupamuabl. IlpaBuibHble
MHOTOTPaHHUKHU: TIOHSATHE MPABWIBHOTO MHOTOTPAHHUKA, MpaBWIbHAS MpH3Ma W IMpaBWIbHAS MHUpaMua, mpa-
BWJIbHAS TPEYrOJIbHAS MMPaMUIa U MIPABUIBHEIN TeTpasap, Ky0. [IpencraBienne o mpaBUIEHBIX MHOTOTPAHHUKAX
OKTa3Ip, A0AeKadap U ukocadapyrue CedeHus NpU3Mbl U TUPaMUIbI

75 CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTENBHO TOUYKHU, HPSMOH, TIIOCKOCTH. DJIEMEHTHl CUMMETPUHU B
NUpaMuaax, napajuiesenueaax, IpaBuIbHbIX MHOTOTPAHHUKAX
7.6 Brrurcnenne 37eMEeHTOB MHOTOTPaHHHUKOB: pEOpa, TuaroHaiy, yribl. Iliomans O0KOBOW MOBEPXHOCTH ¥ TIOJTHOM

MOBEPXHOCTH TPSIMOM TMPH3MBI, IUIOMIAJh OCHOBAaHHM, TeopemMa O OOKOBOHW MOBEPXHOCTH HPSMON IMPU3MBL
ITnomane OGOKOBOW MOBEPXHOCTH M ITOBEPXHOCTH MPABHIILHOW MUPAaMUIBI, TeopeMa O IJIONamd yCeUEHHOM
nupamusl. [lorstre 06 00béMe. OOBEM MUPaMUIIBL, IPA3MEI

1.7 ITomo6HbIe Tena B pocTparcTBe. COOTHOIICHHUS! MEXKAY IUIOMAASIMU TOBEPXHOCTEH, 00bEMaMu MOTOOHBIX TN

IIpoBepsiembIe 3JIeMEHTBI COJCPKAHMSA MO0 TeOMEeTPHH Ha Yriiy0JéHHoM ypoBHe B 11 kiacce

Kon IIpoBepsieMblii 3JIeMEHT COIEePKAHNS
6 I'eomeTpus
6.1 Hunuaapudeckas MHOBEPXHOCTh, OO0pasylolMe IMIHHIPUYECKOH MOBEPXHOCTH, OCh IIMIMHAPHYECKOMN

IOBEPXHOCTH. ]_[I/IJ'H/IHZ[pZ OCHOBaHHS M OOKOBas MOBECPXHOCTD, 06p8.3y1011[8.5[ u OCb, ILIOoIIaJb OOKOBOH M
MOJIHOM IOBCPXHOCTH

6.2 Konunyeckas mMOBEpXHOCTh, OOpa3yIONIMEe KOHUYECKOM TIMOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOH
noBepxHocTH. KOHyC: OCHOBaHWE U BepIIMHA, oOOpasyromas W OCh, IDIOMAAb OOKOBOH W MOJHOM
MIOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yroire U BEICOTa, OCHOBAHUS H OOKOBasi IOBEPXHOCTh

6.3 Cdepa u map: UeHTp, paauyc, TdaMeTp, IJIoNaas MOBEpXHOCTH chephl. B3anMmHoe pacnonoxenue chepsl u
TUTOCKOCTH, KacaTelbHas INIOCKOCTH K cdepe, miomanb chepsl

6.4 M300paxxeHne TN BpalieHus Ha IUIOCKOCTH. Pa3BEépTKa IMIMHpa 1 KOHyca

6.5 KomOunanmu Ten BpamieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, OIMCaHHBIA OKOJO cdephl, cdepa,
BITMCAaHHAsi B MHOTOTPaHHHUK, HJIH TEJIO BPAIICHHSI

6.6 Ilonsatne 06 o6véme. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHHOTO
napajurenenumena u ciuenctsus u3 He€. O0bEM nummHApa, KoHyca. O0BEM mapa U monaas chepsl

6.7 [omo6ubIe Tena B mpocTpaHcTBe. COOTHOMICHHUST MEXIY IUIOIIAASIMHU HMOBEPXHOCTEH, 00bEMaMU MOZOOHBIX

TCII




6.8 Ceuenust muuHApa (MapalielIbHO U MEPICHIUKYIISIPHO OCH), CEYCHHUs KOHYyca (MapajuieIbHOe OCHOBAHUIO U
MPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHUs [Iapa

6.9 BexTtop Ha muiockoctu U B ipoctpa”cTBe. C0KEHHE U BBIYMTaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpPA Ha YUCIIO.
PasnoxkeHue BekTopa N0 TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuno mapamienenunesna. Pemienue 3anad,
CBSA3aHHBIX C IPUMEHEHUEM IPaBIJI ICHCTBUH ¢ BEKTOpaMH

6.10 [IpsimoyronpHasi cucreMa KOOpAMHAT B TpoctpaHcTBe. KoopamHatel Bektopa. [Ipocreifmue 3amaun B
KOOpAMHATaX. YToa Mexay Bekropamu. CKalsipHOe MPOHM3BEACHHE BEKTOPOB. BBIUHCICHHE YIIIOB MEXIY
IPSIMBIMU U THIOCKOCTAME. KOOpAMHATHO-BEKTOPHBIH METO]] IPH PEIICHUN T€OMETPUICCKUX 314

IIpoBepsiembie Ha EI'D no maTtemMaTnke TpeOOBaHUSA K Pe3yJIbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

Kon IIpoBepsiembie TPeOOBaHHUS K NMPeIMETHBIM Pe3y/JbTAaTaM OCBOEHHUSI OCHOBHOM
NMPoBePsIEMOro 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero oopazoBaHus
TpeOdoBaHMs
1 BJ'IaIIeHI/Ie METOAaMU JA0Ka3aTCJIbCTB, AJITOPUTMAMH PCHICHUS 3aa4; YMCHUC (bOpMYJ'II/IpOBaTI) n

ONEpUPOBaTh IMOHATHAMU: OIpeAeTeHHe, aKCUOMa, Teopema, CJIEJICTBHE, CBOICTBO, NPU3HAK,
JOKa3aTeNLCTBO, PABHOCHIBHBIE (POPMYIHPOBKH; MIPUMEHATE UX; YMEHHE (POPMYIHPOBATH 00paTHOE
U MPOTUBOIIOJIOKHOE YTBEP)KACHUE, IPUBOAUTL MPUMEPBl U KOHTPIPUMEPHI, UCIOIB30BATh METO.
MaTeMaTUYeCKOH WHAYKIUHM, TPOBOJUTH [OKa3aTelbHbIE PACCY)KICHHS MPU PEUICHUH 3aJ]ad,
OIICHHWBATh JIOTMUECKYIO TPAaBUJIBHOCTh PACCYKACHUH; YMEHHE OINEpUpPOBaTh MOHITHUAMHU:
MHOKECTBO, IOIAMHOXKECTBO, ONEpalMd HaJ MHOXKECTBAMM; YMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN ammapar Ajs ONMMCaHUs peallbHbIX MPOLIECCOB U ABJIEHUN U NPU peleHUH 3ajad, B
TOM YHUCJIE U3 JPYTUX YUeOHBIX IPEAMETOB; YMEHHE ONEpUPOBATh MOHATHAMHE: rpad, CBA3HBIN rpad,
JIepeBo, UKL, Tpad Ha IUNIOCKOCTH; YMEHHUE 3a7aBaTh U OMKCHIBATh rpadbl Pa3InYHBIMK CIIOCOOAMH;

HCIIOJIF30BaTh Tpadbl P PEIICHUN 33124

2 YMeHue OnepupoBaTh MOHATHSMU: HATypajJbHOE 4YHCIO, I[EJI0€ 4YHCIO, CTEHEeHb C LENbIM
[IOKa3aTesieM, KOPeHb HaTypajJbHOH CTENEHH, CTENEeHb C PAllMOHAIBHBIM IIOKa3aTesieM, CTENEHb C
JIeHCTBUTENBHBIM MOKa3aTeNeM, JIoOTapu(M YHCIIa, CHHYC, KOCHHYC ¥ TAaHT'€HC ITPOU3BOIBHOTO YHCIIA,
OCTAaTOK IO MOJIYINIO, PAIOHAIBFHOE YHCIO, MPPAlMOHATGHOE YHCIIO, MHOXECTBA HATypalbHBIX,
LENBIX, PAIMOHAIBHBIX, ACHCTBUTENBHBIX YHCEN, YMCHHME MCIOIb30BaTh MNPHU3HAKH JACITUMOCTH,
HaVMEHBIINH OOIIMI enuTenh U HauMEHbIee obliee KpaTHOe, aNroput™M EBkinaa mpu pemeHun
3a7a4; 3HAKOMCTBO C Pa3IMYHBIMH ITO3MLIMOHHBIMH CHCTEMaMH CUHCIEHHS; yMEHHE BBINOIHATH
BBIUMCIICHWE 3HAYEHWH W TpeoOpa3oBaHWs BBIPAKEHHH CO CTENEHSAMH M Jorapudmamu,
npeo0pa3oBaHusl  IPOOHO-PAIIMOHATBHBIX  BBIPAKEHHH; yYMEHHME ONEPHPOBATH  MOHATHIMU:
HOCIIEIOBAaTENbHOCTh, apU(MeTHUYECKas IPOrpeccusi, reoMeTpudeckas MHporpeccus, OECKOHEYHO
yOBIBaroIIass TeOMETpHIecKas MPOTPECCHs; YMEHHE 3a/1aBaTh ITOCIEIOBATEILHOCTH, B TOM YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (OPMYJT; YMEHHE OINEepHpPOBaTh MOHATHAMH: KOMIUIEKCHOE HYHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIC YHCIIA, MOIYJIb M apIyMEHT KOMIUICKCHOTO dYMcia, ¢GopMa 3amucu
KOMIUJICKCHBIX ~ 4Yuceld (reoMeTpudeckasi, TPUTOHOMETpHUYEeCcKas U anrebpandeckas); yMeTh
MPOU3BOJNTH apu(METHIECKHE ASHCTBHS C KOMIUIEKCHBIMHU YHCIIaMH; TIPHBOIUTE TIPUMEPHI HCIIOJIb-
30BaHMs KOMIUIEKCHBIX YHUCEN; ONEPUPOBATh MOHATHUSAMU: MaTpuna 2xX2 u 3X3, ompenenurens
MaTPHIIbL, TCOMETPHUUECKUH CMBICT OTPEICITUTEIIS

3 YMeHue onepupoBaTh MOHATUAMU: PALIMOHAIbHBIE, UPPALlMOHAJIbHBIE, [10Ka3aTebHbIE, CTCIICHHbIE,
JorapupMHUIecKre, TPUTOHOMETPHYECKHE YPaBHEHHSI M HEPABEHCTBA, X CHCTEMBI; YMEHHE OIepH-
poBaTh MOHATHAMHU: TOXKIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPaBHEHUI U HEPABEHCTB, PABHOCHIBHOCTb YPAaBHEHMI, HEPABEHCTB U CUCTEM; YMEHHE pe-
11aTh YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI C ITOMOIIBIO Pa3JIMYHBIX NIPUEMOB; PEIIaTh YPaBHEHMS,
HEPaBEHCTBA U CHCTEMBI C IAPaMETPOM; IPUMEHATh ypaBHEHHSA, HEPABEHCTBA, MX CHCTEMBI UIA
pelIeHns MaTeMaTHIeCKHX 3a/1a4 | 33/1a4 M3 Pa3IMYHBIX 00JacTel HAyKH U peabHOM KHU3HH

4 YMeHre omepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (QYHKIMH, MEPUOTUYHOCTD (DYHKIIUH,

OTPaHMYCHHOCTh (PYHKIMM, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (YHKIMM, HauOosplee U




HavMEHbIIIee 3HAYCHUS (PYHKIMHM HA MPOMEXKYTKE, HEeTpephiBHAS (DYHKIHS, aCHMITOTH Tpaduka
GbyHKIUM, TepBas W BTOpas MPOU3BONHAS (PYHKIIMH, TCOMETPHYCCKHUA U (PU3MYCCKUN CMBICIT
MPOM3BOIHOM, ePBOOOpa3Hasi, ONMpeACAEHHBIA HHTETPAT;, YMEHHE HAXOAWTh aCUMITOTH Tpaduka
(yHKIIUHM;, yMCHHE BBIYHCIATH NPOW3BOTHBIC CYMMEI, IPOW3BEACHUS, YAaCTHOTO W KOMIIO3UIHA
(yHKIIUH, HAXOIUTH ypaBHEHNE KacaTelIbHON K rpaduKy (GYHKIHH; yMEHIE HaXOIUTh IPOU3BOIHBIC
JJIEMEHTApHBIX (YHKIMHA; YMEHHUE HCIOJIb30BaTh MPOU3BOAHYIO [UIS HCCICAOBaHUSA (YHKIUH,
HaXOAWTh HAWOOINbIINEe W HAaUMEHbLINE 3HaueHHs (QYHKUWH; CTPOUTh T'pa)UKd MHOTOUIECHOB C
HCIOJIb30BAHUEM allllapaTa MaTeMaTUYEeCKOIo aHalIu3a; IPUMEHSITh IPOU3BOAHYIO Ul HAXOXKACHUS
HAWIYYIIeT0 pelleHus B MPUKIAJHBIX, B TOM YHCIIE COLHATBHO-DKOHOMHYECKHX M (DU3UIECKUX
3ajayax; HaXOIWTh IUIOMIAT W OOBEMBI (PUTYp C TIOMONIBED HMHTErpaia; MPUBOJUTH MPUMEPHI
MaTEMaTHYECKOT0 MOJICITMPOBAHUS C IIOMOIIEI0 MU (GEepEeHINATBHBIX YpaBHESHHN

YMeHue onepupoBaTh MOHATUAMU: Tpaduk GYHKIHH, oOpaTHAs (QYHKIUSA, KOMITO3UIUS (DyHKIIHA,
TUHEHHAs (QYHKIWS, KBaapaTHuHas (GYHKIUSL, palHoHaNbHAs (QYHKIMSA, CTEIeHHAs (YHKIIHS,
TpUrOHOMeTpHUYeckne (yHKIUHU, OOpaTHbIE TPUTOHOMETPHYECKHE (YHKIMU, MOKa3aTelbHas
u JnorapudmMudeckas (YHKIHH; YMEHHE CTPOHUTh TpadUKH H3yYeHHBIX (YHKIWH, BBITOJIHSATH
npeoOpa3oBanus TpaduKoB (DYHKIMH, WCIONB30BaTh TpPapUKU JUISI HM3YYEHUS TIPOIECCOB U
3aBUCHMOCTEH, TIpH pelIeHHH 3a]a4 U3 JAPYTrUX Y4eOHbIX NPEeIMETOB M 33/1a4 U3 PealbHOM KHU3HM;
BBIp@KaTh  (GOpMyJaMH  3aBHCHMOCTH  MEXKIy  BEIMYMHAMH;  HKCIOJNB30BaTh  CBOMCTBA
u rpadpuKu byHKITHIA UL pemeHuns YpaBHCHUH, HEPaBEHCTB u 3amad
C TapameTpamH; H300paXaTh Ha KOOPJUHATHOW IDIOCKOCTH MHOXECTBA PEIICHHH YpaBHEHHIA,
HEPABCHCTB U UX CUCTEM

YMeHue peniath TEKCTOBBIE 33/1a4ll Pa3HbIX THUMOB (B TOM YHKCJIE HA MPOIEHTHI, JOJIM M YacTH, Ha
IBIDKEHHE, paboTy, CTOMMOCTD TOBApPOB U YCIIYT, HAJIOTH, 334a4H U3 00JaCTH YIPABICHHUS JTHIHBIMH
U CEMCHHBIMU (DMHAHCAaMH); COCTABIISITh BBIPAXKCHUS, YPaBHEHUs, HEPAaBCHCTBA W HX CHUCTEMBI II0
YCIIOBUIO 3a]lau, HCCIEeI0BaTh IMOJIYyUYEHHOE pEIICHHE U OLIEHUBATH INPaBJIONOJ00HOCTH pE3Ylb-
TaTOB; YMEHUE MOJIEIIUPOBATh PealibHbIe CUTYaIlUH Ha S3bIKE MaTEMATHKH; COCTABJISTh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3aJjaud, UCCIIEAOBAaTh MOCTPOEHHBIE MOJEIH
C MCIIOJIH30BAaHMEM aIlapara anreOpsl, HHTEPIPETHPOBATh IOTYUCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh TOHATHSAMH: CpeAHee apudmMeTHveckoe, MeauaHa, HauOonbliee W
HaVMEHbIIIee 3HAUCHMs, pa3Max, AUCIEePCHs, CTaHIApTHOE OTKIOHEHHE YUCIOBOro Habopa; yMeHHE
W3BJICKATh, HHTEPIPETHPOBATh HH(MOPMALNIO, IPENCTABICHHYI0 B TaONHUIAX, HA IHarpamMMax,
rpaduKax, OTPaKaIoIIyl0 CBOMCTBA pEaTbHBIX MPOIIECCOB U SBICHUI; PEACTABISATH HHPOPMAITHIO C
TTOMOIIIBIO TAOJUI] U JIMarpaMM; UCCIIEIOBATh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadUYeckux METOJO0B M DOJEKTPOHHBIX CPEACTB; TpaduuecKkd HccaeoBaTh COBMECTHBIC
HaOJFOICHHS C TOMOIIBIO HarpaMM PAacCEHBAHMS U JTMHEHHOH perpeccuu

YMeHre OmepupoBaTh MOHSATHUAMH: CIyYalHBIH ONBIT W ClOy4aifHOe COOBITHE, BEPOSTHOCTD
CIIy4afHOTO COOBITHS; YMEHHUE BBIUHCIISTH BEPOSATHOCTD C HUCIOJIB30BAHUEM TPa(hUIECKUX METOIOB;
IPUMEHATh (POPMYJIBI CIOKEHUS M yYMHOXCHHUS BEPOSTHOCTEH, (DOpMyNy IMOTHOW BEpOSITHOCTH,
dbopmyny BepHymin, koMOWHATOpHBIE (DAKTBI M QOPMYJIBI; OICHHBATh BEPOSTHOCTH pEaTbHBIX
COOBITHIA; yMEHHE ONEPHUPOBATh MOHATHIMU: CIydaiiHas BEJIMUYMHA, paclpelieliecHHe BEpPOSITHOCTEH,
MaTeMaTH4eCcKOe OXKHUAAaHUE, MUCIEPCHs] M CTAaHAAPTHOE OTKJIOHEHHWE CIIyJalWHOW BEIMYMHBL,
(YHKIMH  pacripefielleHHs W IUIOTHOCTH pPaBHOMEPHOTO, II0Ka3aTelNbHOT0O M HOPMAJIBHOTO
pacrpesielieHull; yMEHUE UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpENENICHUN AT pEeLeHUs 3a/1a4;
3HAaKOMCTBO C IOHATHSMH: 3aKOH OOJBIIMX YHCEN, METOABI BHIOOPOYHBIX HCCIEIOBAHUI, yMEHHE
NPUBOIUTH TPHUMEPHI TPOSBICHHUS 3aKOHA OOJBIINX YHCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHSATUSAMH: COUETAHUE, NIEPECTAHOBKA, YHUCIO COUYETAHUU, YUCIIO
nepecTaHoBOK; OMHOM HproTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE (AKTBHl M PACCYKACHHS IS
pelIeHns 3a/1a9; OLEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; COCTABISITH BEPOSTHOCTHYIO MOJETD
Y MHTEPIPETHPOBATH NOITYUCHHBIA pe3yabTaT

YMeHue onepupoBaTh MOHSATHAMU: TOYKa, NpsAMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JyY,
BEJIMUMHA YIJIa, TUNIOCKUI yroji, IBYrpaHHBIA yroj, TpEXTPaHHbIM yroj, CKpelIMBaIOUIMecs NpsMbIe,




[apajuleNbHOCTh U NEPIEHAUKYISAPHOCTh NPSAMBIX U IUIOCKOCTEH, yrojg MEXIy IpsMbIMH, Yroj
MEXIy MPSIMOM M TUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTAMH, PAaCCTOSHUE OT TOYKU 10 IJIOCKOCTH,
paccTosiHuEe MEXAY MPSIMbIMH, PAaCCTOSHUE MEXIY IJIOCKOCTSAMH;, YMEHHE HCIOJNb30BaTh MpH
pemIeHny 3ajad W3ydeHHBIE (AKTBI M TEOPEeMBbl IUIAaHNMETPUH; yMEHHE OILCHHBATH pPa3MephI
00BEKTOB OKPY’)KAIOIIEr0 MHpPA; CTPOUTH MAaTEMAaTHYECKHE MOJEIU C TOMOIIBI0 T€OMETPUIECKUX
MOHATUH U BEJIMYWH, pellIaTh CBSI3aHHbIE C HUIMU MTPAKTUYECKHE 3a]1a4n

10 YMeHue oneprupoBaTh MOHATHAMHE: TUIOMAAb GUTYPBI, 00BEM (QUTYPBI, MHOTOIPAaHHHK, TIPABHIILHBIHA
MHOTOIPaHHHK, CeUYeHHe MHOTOTPaHHUKA, Ky0, [apauielienures, npu3Ma, mapaMuia, Gpurypa u mo-
BEPXHOCTh BpAIICHUS, IIHHIDP, KOHYC, map, cdepa, MIomanb chepsl, MIOMAab MOBEPXHOCTH
OUpaMHJIBI, IPU3MBI, KOHYCa, IWINHIpPA, 00bEM Ky0a, MPSIMOYTOJBHOTO Mapajulesenurneaa, mupa-
MHU/[IbI, TPU3MBI, LIJIHHAPA, KOHYCa, 1Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUS] KOHyca M LIUIHHAPA,
napajuielibHble OCH WJIM OCHOBaHHIO, CEUCHHME Iapa, IUIOCKOCTh, Kacaromasics cepsl, HUIHHIpPA,
KOHyCa; YMEHHE CTPOUTh CEUCHHE MHOTOTPaHHUKA, HM300pa)KaTh MHOTOTPAaHHUKH, (GHUIYPHl U
MOBEPXHOCTH BPAIICHUsS, UX CCUCHHS, B TOM YHCJIE C MOMOINBIO 3JICKTPOHHBIX CPEJICTB; YMCHHUE
NPUMEHSTh CBOWMCTBA T'€OMETPUYECKHX (UIYp, CAMOCTOATEIBbHO (OPMYIUPOBATH OMpEIeIeHUs
u3y4aeMbix (Uryp, BBIIBHraTh THIIOTE3bI O CBOWCTBAX M MPHU3HAKAX TEOMETPHYECKUX (uUryp,
00OCHOBBIBATh WJIM ONPOBEPIaTh MX; YMEHHE MPOBOIWUTH KIACCUDUKAIMIO (HUTYP MO Pa3THUYHBIM
MPU3HAKAM, BBITIOIHATH HEOOXOIUMBIC JOTOJHUTEIBHBIC TIOCTPOCHHS

11 VMeHHe onepupoBaTh MOHATUSMHU: JIBMKEHUE B TPOCTPAHCTBE, MapaIIeIbHbII IEPEHOC, CHMMETPHS
Ha IJIOCKOCTH W B MPOCTPAHCTBE, TIOBOPOT, IIpeoOpa3oBaHue Mogo0us, Mogo00HbIe QUTYpPhI;, YMCHHE
pacrio3HaBaTh paBHBIC M MOMOOHBIC (PUTYPHI, B TOM YHCIEC B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
UCIIOJIb30BaTh TCOMETPHYCCKHE OTHOIICHHS IIPH PENICHUHM 3a1a4; HAXOJUTh TCOMETPHYCCKHE
BEJIMYHMHBI (IJIMHA, YTOJ, IUIOIaab, 00bEM) IPH PEIICHUH 3324 U3 APYTUX y4eOHBIX MPEAMETOB U
U3 peaNbHOW >KMU3HH; YMEHHE BBIUHMCIIATH TCOMETPHUYECKHE BEIWYUHBI (JUIMHA, YIOJ, IUIONIA[b,
00BEM, TUTOIIAIh TIOBEPXHOCTH), UCTIONIB3YS U3YUeHHbBIC (POPMYJIIBI M METOIBI, B TOM YHCIIC: TUIOMIAb
MOBEPXHOCTA TMHPaMHIbI, TPU3MBI, KOHyCa, IWIMHIOpA, IUIOMaAs cdepbl; 00bEM Kyba,
OPSIMOYTOJIBHOTO  [ApaJUIENIeNUIela, MUPaMU/bI, TMPU3MbI, LWIHHAPA, KOHyca, IIapa; YMEHHE
HAXOJIUTh OTHOIICHHE 00HEMOB TIOJJOOHBIX (PHUTYD

12 YMeHue onepupoBaTh MOHATUAMU: IPSIMOYrOjbHAs CHUCTEMAa KOOPAMHAT, BEKTOP, KOOPIAUHATEHI
TOYKH, KOOPAMHATBl BEKTOpAa, CyMMa BEKTOpPOB, IIPOM3BEJEHHME BEKTOpa Ha 4YHCJIO, Pa3/I0KEHUE
BEKTOpa 10 0a3ucy, CKaJspHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEIEHHE, YTOI MEXIY BEKTOPaMU;
YMEHHUE MCTOIb30BaTh BEKTOPHBIN W KOOPIWHATHBIM METOX AJIA PEIICHUS T€OMETPUYECKHUX 3a1ad 1
3aJa4 Ipyrux y4eOHbIX IPEIMETOB

13 YMenue BRIOUpaTh MOAXOMSAIIMA METOJT JUTs PEIICHHS 3a/1a4H; TOHUMAaHHe 3HAYUMOCTH MaTEMaTHKH
B U3yYCHHM TMPHPOJTHBIX U OOINECCTBCHHBIX TPOIECCOB W SBJICHWH; YMEHHE pacIlo3HaBaTh

MPOSABJICHUEC 3aKOHOB MAaTCMAaTUKU B HCKYCCTBC, YMCHUC MNPHUBOAUTH MNPUMEPBI MATECMATUYCCKUX

OTKPBITUH POCCUHCKON ¥ MUPOBON MaTeMaTH4ECKOM HAyKU

Ilepedyenn 31eMeHTOB coaepkaHusi, NpoBepsieMbIX HAa EI'D mo maremaTtuke

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 UYucna ¥ BBIUUCICHUS

11 Hatypanbhsble u nensle yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCE

1.2 ParmmonanbHble grcaa. OOBIKHOBEHHBIE U IeCATHYHBIE IPOOH, TIPOIIEHTHI, OeCKOHEUHBIE MEePHOIMYeCcKUe IpodH

13 Apucpmerndecknii KOpeHb HaTypaidbHOH cTeneHu. JledcTBus C apudMeTHUecKMMH KOPHSIMH HaTypaabHOMN
CTENICHU

14 Crenens ¢ nensM nokaszareneM. CTeneHs ¢ paloHaIbHbIM NoKa3zaTeneM. CBONCTBA cTeNeHU

15 CuHyc, KOCHHYC M TAHT'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecsTHuHbIe W HATypaJIbHBIE JIOTapU(PMBI

1.7 HeficTButensHple 4ucna. ApudMeTndeckne onepanuu ¢ JIeHCTBHTENbHBIMH uuciaamu. [IpnOmmxEHHbIE
BBIUMCIICHHUS, TPABUIIA OKPYTIICHHUS, TPUKKIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN

1.8 [IpeobpazoBaHue BEIpasKEHUN




1.9

KomiiekcHble unciaa

2 YpaBHEHHS M HEPaBEHCTBA
2.1 [enpie u ApoOHO-paIMOHATILHBIE YPaBHEHUS
2.2 WppanmoHanbHble ypaBHEHHS
2.3 TpuroHomeTpruecKue ypaBHEHUS
24 [TokazarenbHbie U Torapu@MUIECKHe ypaBHEHHS
2.5 Ilenble ¥ [poOHO-pallMOHANBHBIC HEPABEHCTBA
2.6 WppanmoHanbHbIC HEPABEHCTBA
2.7 ITokasarenbHble U JIorapU(PMUIECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CuHcTeMbl 1 COBOKYITHOCTH YPaBHCHUI W HEPABEHCTB
2.10 | YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 | Marpwuria cucTeMbl TMHEHHBIX YpaBHEHUH. ONpeIeITeNb MaTPUITHI
3 OyHKIMK 1 TpadUKH
3.1 ®ynkiys, crocoOs! 3ananus GyHkimu. ['paduk GyHkimn. B3anmHo oOpatHble GpyHKIMH. YETHBIE 11 HEUETHBIC
¢byskumn. [lepuonndeckne GyHKIAN
3.2 OobmacTh ompeseNieHns] 1 MHOXKECTBO 3HaueHHH QyHkuuu. Hymn Qyaxuun. [IpoMesxyTku 3HAKONOCTOSHCTBA.
[TpoMexyTKH MOHOTOHHOCTH (DYyHKIMH. MakcMMyMbl M MUHMMYMBI QyHKIuH. Haumbonplnee 1 HanMmeHbIIee
3HaUYeHUe (YHKITUH Ha TPOMEKYTKE
3.3 CrenenHast (pyHKIUS ¢ HaTypaJbHBIM M IeNIbIM TOKa3aTeneM. EE cBoiictBa u rpaduk. CoiicTBa M rpaduk
KOpHsI N-0 CTeleHn
34 TpuroHomerpudeckue QyHKITUHN, UX CBOMCTBA U rpaduKm
3.5 IToka3arenpHast u Jorapudmudeckast pyHKINHU, UX CBONHCTBA U rpadUKu
3.6 Touku pa3peiBa. AcUMITOTH rpadukoB GpyHknuid. CBOWCTBA (PYHKINH, HEITPEPBIBHEIX HAa OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CHOCOOBI 33JaHUS TOCIIEI0BATEIILHOCTEN
3.8 Apugmerndeckast 1 reoMeTprueckas nmporpeccuu. Popmyiia CI0XKHBIX IPOILICHTOB
4 Hauana MaTeMaTHaecKoro aHaim3a
4.1 [TpousBoanas GyHkimu. IIpon3BoHbIE AIEMEHTAPHBIX QYHKIMH
4.2 [IpumeHeHne MPOW3BOAHOW K HCCIECAOBAHMUIO (YHKIMHA HAa MOHOTOHHOCTh M OJKCTpeMyMbl. Haxosxmenme
HanOOJBIIETO M HANMEHBIIIETO 3HAYEeHNsI (DYHKIINH Ha OTPE3Ke
4.3 IlepBoo6pasHas. MuTerpan
5 MHOKecTBa U JIOTHKa
5.1 MHOKeCTBO, onepalii Haj MHOKecTBaMH. Jluarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 CTaTHCTHKA
6.1 OnucarenbHas CTATUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomeTpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 IJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHUuK{
7.4 Tea U MOBEPXHOCTH BpaICHUS
7.5 KoopnuHate! 1 BEKTOPBI
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