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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus sBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHUE, (POpMHUpYyeMOe MPU U3yYEHUH 00YyIarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHUM, IIPH JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «I'eomerpus» Ha yrmyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00YyUarOUMXCcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAIoUled mnpeaMmeTHol obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUWM U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOUMBIX JIJIs1 YCHEIIHOro MPOodecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33layaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHre MpeACTaBIeHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJENSIX, MO3BOJIIIOLUIMX ONMCHIBATH M H3ydyaThb
pa3HbIe SIBJICHUS OKPYKAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IpPHU
MIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHUS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pELIEeHMS], YMEHUS UX IPUMEHATh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00OCHOBAaHUU MaTEeMaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEIOBAHMS TOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATENBHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH pachnpeiensercs He TOJbKO IO
COJIep KaTeNIbHBIM JIMHHSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamanuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu3o0BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIO/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus  Juisi auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTEIbHBIX MpOTpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenMera «MareMaTHukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCT,
npoctpaHcTBo. IloHATHE 00 aKCMOMATHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecss npsmele. [Ipu3Hakm CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, APAJLIECIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajjiesibHONW MPOEKUUU. YTIJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETpasAp, MapajuielienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (UTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEN. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpAMOYTOJIbHBIN MTapaJIETIECUNE] U €r0 cBolicTBa. KpaTuanmme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHel MNpaBUIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs NPHU3Ma W IIPaBWIbHAsA NUPaAMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO ipu3Msl. [1noimaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTBl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yprciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3p MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BparieHwus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepbl
U TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakeHne Ten BpalmleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHuIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CETMEHTA.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnmcanHas B
MWINHAP, ONMHMCaHHas okojio mwiuHapa. Ilepeceuenune cdepsl u mapa ¢
miockocThio. Kacanue mrapa w cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHHK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHJIUHpa
(mapaJuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npocTpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopamHaTel BekTopa. PasiioxkeHue BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

J{BMKeHUsS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapaliebHBIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPHUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOT'O U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYaAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHUH, pacCy>KIeHUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTEKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBbHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE ILIEHHOCTH TPYyIOJI00Us, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COITMATILHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISl OKPY>KaIOIIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue aeicTBu:

BBISIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTHUYECKUX
OOBEKTOB, TIOHSATUWA, OTHOIICHUN  MEXAy MOHATHUSAMHU, (HOPMYIHPOBATh
OnpeieSICHUs MOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBAaHMsI /1711 0000IIEHHS M CPABHEHHM S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHUSIX, MpeAjiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMAaTUYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HanbOoJIee MOAXO AN ¢ yUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBIICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJINOJIOKEHHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHIOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEHUs 3aJauyu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0O BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbBI MHOTOIPAaHHUKOB (TpuU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LHEHTPATBHOE U OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh 1 IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HAXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSSI U3BECTHBIE METOIbI IPH
pEUIEHUHM MaTEMaTUYECKHUX 3a1ad IOBBIIIEHHOTO W BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IOMCKAa pelleHUusT MaTeMaTUyecKd  CcQOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha SI3bIKE T€OMETPUH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpPaKkTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJHO OMEPUPOBATh MOHSATHUSMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAaIlCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM 0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK W TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pemaTb FreOMETPUYECKHE 33/1a4M HA BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPHU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHus mogo0us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSl CEYEHUI: METOJ CJIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS] CTEPEOMETPUUECKHUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOM (hopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbBIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHATH H3YyUYCHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOIECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
cOopMyIMPOBAHHON MPOOJIEMBI, MOJICTHUPOBATh pPeabHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIEA0BATH IIOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEeOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIC TIpaBHIIa H300pKEHUS HA
PHUCYHKE IJIOCKOCTH, MTapaJUICIbHBIX IPSIMbIX
(OTpe3KOB), cepeAHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMasd,
IJIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MapajuIebHbIX MPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
nepeceKaroIuecs npsMasi v I0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MIOCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PHUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HuX. CocoObl 3a1anus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N306paxkenue ceueHuit nupamuabl, Kyda u
IPU3MBI, KOTOPBIE MPOXOAST Yepe3 ux péopa.
N3o0paxenue nepeceueHus MoJTyueHHbBIX
IJI0CKOCTEN. PackpaimBanue NOCTPOEHHBIX
CEUeHUH pa3HbIMU LIBETAMHU

11

N306paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAAT uepe3 ux peéopa.
N3o0pakeHne nepeceueHus moayuyeHHbIX
IJI0CKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEUYEHUI Pa3HBIMU LIBETAMHU

12

N306paxkenue ceueHunit nupamuabl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N300pakeHne nepeceueHus moaydYeHHbIX
iockocTeil. PackpammBanyie NoCTpOeHHbIX
CEUEHHH pa3HBIMU IIBETAMHU

13

N3o06paxeHue cedeHnit mupamMmuibl, Kyoa u
NIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 ux peopa.
N3o00pakeHne nepeceueHus moTydYeHHbIX
iockocTeil. PackpaiimBanyie nocTpOeHHbIX
CeueHUM Pa3HBIMHU LIBETAMU

14

Merton ciaenoB sl TOCTPOCHUS CEUCHHI




15

16

17

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nIepece4eHnil PSIMBIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pazButus
MJIAHUMETPHUU U CTEPEOMETPUH




23

24

25

26

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsie.
[Tpu3Haky CKPEIIMBAIOMIUXCS MPSMBIX.
[TapamiensHble IpsIMbIE B TPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIIeH Ha JTaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o

TpEX MapajuieabHbIX IpAMbIX. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

27

[TapamnensHoe mpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N300paxenne pa3HbIX GUTYp B
napajuieIbHON MPOEKINH

28

LlenTpanbHas npoekuus. Yrou ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYroa MCXKOY
IPSIMBIMU

29

30

3aauM Ha JOKa3aTeNIbCTBO U UCCIIEeI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
NapauIeIbHOCTU MPSIMON U TUIOCKOCTH.




31

32

CBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

['eomeTpryeckue 3a7aun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTBHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSAMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsimoil. Pacuér
OTHOLLEHUN

33

[TapannensHas npoexus, MPUMEHEHUE TSt
MIOCTPOEHHUS CEYEHUH KyOa U
napasienenunena. CBorcTa
napajuiejaenuneaa u npu3Msl

34

35

36

37

[Tapannensublie nnockoctu. [lpusHaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHIGfI
yepe3 TOUYKY, HE MPUHAIJICKAILYIO JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuieabHbIX INIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX IIEPECEUEHUs IIPU
IIEPECEYCHUN IBYX MapajlIeIbHbIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSAMBIX,
3aKJIF0YEHHBIX MEXy MapajieIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUEHUHN TIPSMOM C
JBYMs IapaJlIeNIbHIMU TIOCKOCTSIMU




[ToBTOopenue: Teopema Iludaropa Ha

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejenumneia

A1 Boruncnenue 1MH OTpe3KOB B KyOe u
IPSIMOYTOJIBHOM Mapajuieenuree
[lepneHAMKYISIPHOCTD MPSAMOM U TNIOCKOCTH.

42 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH
[IeprieHIMKyYIAPHOCTD NPSAMOMN U IIIOCKOCTH.

43 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CyllIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
NEePIEeHIUKYJISIPHON K MIIOCKOCTH

45 [110CcKOCTH ¥ IEPIIEHANKYIISIPHBIE UM
IpsiIMble B MHOTOTPaHHHUKaX

46 [InockocTy M NepNEeHANKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

47 [lepniengukynsap u HakioHHas. [loctpoeHue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

43 [lepnennukynsp u HaknoHHas. [loctpoenune
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAuKyIsapax (mpsamas

u oOpaTHas)




Teopema o Tpéx neprneHAUKYIspax (mpsamas

50
u oOpaTHas)

51 VYron Mexay CKpeIUBAOIIUMHUCS ITPSIMBIMU

50 [Touck neprneHuKyIIpHBIX NPSIMBIX C
MOMOUIbIO NEPIIEHANKYIISPHBIX MIIOCKOCTEN

53 OpToroHajibHOE TPOCKTUPOBAHUE
[locTpoenue ceuenuii kyoa, IpuU3Msl,

54 MPaBHWIBHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTrOHAJILHON MPOEKLNH
[locTpoenue ceuenuii kyoa, IpuU3Msl,

55 IPABUJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Tpu3Hak NepneHIuKyIIpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSIHUN OT TOUKH JI0 MIIOCKOCTH

59 [IpaBunbHBIE MHOTOrpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 IIOCKOCTH
CriocoObI ONyCTUTD MEPIEHAUKYIAPHI:

60 CUMMETPHUS, CABUT TOUKHU IO NapaljIeIbHON
IpsIMO

61 CnBur 1o HenapaJIeIbHON MPSAMOU,

U3MEHEHUE PACCTOSHUN




62

63

64

KoHnTtposnbhas pabora "B3aunmHoe
PaCIIONI0KEHUE MPAMBIX U INIOCKOCTEHN B
npocTtpaHcTae”

[ToBTOpEHME: yron Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: yroa Mexay

CKPEIIHUBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA yIJia
MCKAY NMPSIMBIMHA B MHOTI'OI'PAaHHUKAX

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOTO yria
[TepnienqukynsapHele mockocTu. CBoiicTBa
B3aUMHO MEPIIEHIUKYISAPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi MepeceueHus IByX
IIJIOCKOCTEH MEPIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

69

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napaJuleenune1a

70

71

TeopeMa 0 1MaroHany NpsAMOYTOIbBHOTO
napajiesienunesa u cecTBUe U3 Heé
CrepeoMeTpHuuecKkre U NPUKIAIHBIE 3aJa4H,

CBS3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
MMPAMBIX U IMIIOCKOCTU




72

73

74

HOBTOpCHI/ICZ CKpCIIUBAOIIHECA IIPSAMEIC,
NnapajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIIUXCS TPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brluncnenue paccTosHAN MEXY
CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPHEHAUKYIIIPHON IIIIOCKOCTH

76

77

78

TpéxrpaHHsblil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOIO yIJia

DeMeHThI chepruiecKoil reoMeTpuu:
reoIe3MYeCKUe TMHUN Ha 3eMIIe

Konrtponbnas padora "Yrisl u paccTosHus"

79

80

81

Cucremaruzanus 3HaHUN "MHOTOTpaHHUK U
€ro DJIEMEHTEI"

IIupamuna. Buasl nupamun. IlpaBunbaas
nupamuja

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.
[IpaBunpHas npuszma

82

[IpssiMo#t mapasnenenunen, NpsMoyroIbHbIN
napauiesenumnes, Kyo




23 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema
84 Oiinepa. [IpaBunbHbIC U MOTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU
85 KonTtponpHas padora "MHororpaHHUKT" 1
26 [TonsiTre BEeKTOpa Ha MJIOCKOCTH U B |
IIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 IIpaBuiio napannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 PasnoxeHue BexTopa 1o 6331/Ic§v/ TpEX 1
BEKTOPOB, HE JISKAIINUX B OJHOM MIOCKOCTH
92 CkansipHO€ NMPOU3BEICHNE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
IIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o0011eHe U cUcTeMaTU3alus 3HAaHUN 1
99 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 1
100 Wrorosast KoHTpOJbHASA paboTa 1
101 Hrorosast koHTpOIBHAsS paboTa 1
102 O06o01IeHre U cUCTeMaTU3alus 3HaHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
uugposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

| [ToBTOpenue Temsl "KoopauHarsl BEKTOpa |

Ha MJIOCKOCTH U B POCTPAHCTBE"
’ [ToBTopenue temsl "CkansipHoe |

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bprunciienue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEHME TeMBI Y paBHEHHE MIPSIMOH, |

MpoXosuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |

YpaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, |

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE ]

IIPOrpaMMUpPOBAaHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1

IIPOrpaMMUpPOBAaHHE
10 AHaJIMTUYECKHE METOBI pacuéra yria 1

MeX1y NPSIMbIMH B MHOTOIPaHHUKAX
1 AHanuTHUYECKHE METO/IbI pacuéra yria 1

MCKAY MJIIOCKOCTAMU B MHOTOT'paHHHUKAaX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue pacctossHui OT TOUKHU J10
IJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHui OT TOUYKH 710
IJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KontponbHas pabota "AHamuTuyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IIOCKOCTEMN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannensHble NPSIMBbIE U TITIOCKOCTH:
pacy€r OTHOUIEHUM

)1 [TapannenpHble NpsIMBbIE U MIJIOCKOCTH: YIJIbI
MEXy CKPEIIUBAIOIIUMUCS MIPSIMBIMU
[TepnenguKkynsipHBIC TPSMBIE U TUIOCKOCTH:

” CTaHJapTHbIE NTApbl MEPIEHAUKYISIPHBIX
MIJIOCKOCTEH U MPAMBIX, CHAMMETPUH
MHOT'OTPaHHUKOB

3 [TepnenguKkynsipHBIC TPSMBIE U TUIOCKOCTH:
Teopema O TpeX MepreHIUKYIsIpax

24 [lepnieHIuKyNspHBIE MIPSIMBIE U TUIOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOI'OI'PaHHUKAaXx




25

26

27

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
moxooust

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOMIAACH, COOOpaKEeHUS
noxoous

[ToBTOpEHME: IOIMIATN MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpasKeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOT00MS

29

30

31

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us
KonrtponsHas padora "[loBTopenue:

MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaenenumnena

32

33

34

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaiesienumnea

[TpuknaaHble 3aa4u, CBSI3aHHbIE C

BBIYHCICHHEM 00BEMA OpAMOYTOJIbHOT'O
mapajijiejacnuicaa




35

O06BEM IPSIMO TPU3MBI

CrepeoMeTpuuecKue 3a7jauu, CBI3aHHBIE C

36 BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

37 [TpuknaaHble 3a7a4u, CBSI3aHHbBIE ¢ 00BEMOM
IIPSIMOM IIPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém
MUPaMU/IbI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

A1 dopmyna 06béMa nupamuibl. OTHOIIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

4 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
paccTosiHus A0 IIOCKOCTH

47 Kontponbnas padota "O0bEM

MHOTOrpaHHUKa"




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

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBOM HUIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konundeckasi mOBepXHOCTh, 00pa3yromiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 YceuéHnsblil konyc. M300paxeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MMOBEPXHOCTU KOHYCA

54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JTI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUI HMUIMHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JTI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHU HUIMHAPA, KOHyCca

57 [Ipuknagubie 3a7a4n, CBI3aHHBIC C
MATUHIPOM

53 [IpuknagHelie 3aa4u, CBSI3aHHbBIE C
HUATUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue cdepbl 1 Mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[epeceuenue cdepbl 1 Mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mapa

VYpasaenne chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpryeCcKHe 3a/1aur Ha
JI0KA3aTeJIbCTBO U BEIYMCICHHUE, CBA3aHHBIE
co cepoii 1 mapoM, IOCTPOSHUEM X
CEYCHHUM MIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JTI0KA3aTelIbCTBO U BHIYMCIICHHE, CBSI3aHHbBIE
co ctepoii u mapomM, TOCTPOCHUEM UX
CEYEHMH TIOCKOCThIO

[Ipuknagueie 3a1a4n, CBsI3aHHbIE CO chepoit
U I1apoM

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKPY)I(HOCTI/I, CTaH)IapTHI)Ie
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpamieHus"




71

72

KontponbHas padota "Tena u moBepXHOCTH
BpauieHus"

006bem mumHapa. Teopema 00 00bEMe
MPSIMOTO UJIMHIpA

73

74

75

Brruncnenne 00bEMOB TeI ¢ TOMOIIBIO
onpeaenénHoro uarerpana. O0bpéM KoHyca

[Tnomaayu 60KOBOH | IMOTHOM MOBEPXHOCTH
KOHYyca

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4yu, CBA3aHHBIC C
BBIYHMCIECHHEM 00HEMOB HNUINHApPA, KOHYCa

76

77

78

79

[Ipuknagueie 3agaun 1o teme "OO0BEMBI U
TIJIOINA M TTOBEpXHOCTEN Ten"

OO0BéM 1mapa u mapoBoro cekropa. Teopema
00 o0béme mapa. [Inomane chepsl.
CrepeomMeTpHUUeCKUe 3a/1auu, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TIapa, MIapoOBOTO
CErMEHTa U IIapOBOr0 CEKTOpa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio chepsl. COOTHOIIEHUS MEXKITY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHBIC C
BBIYMCIIEHHEM 00BEMOB TEJ U IIJIOIIAAEN
MOBEPXHOCTEMN




80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
JIBrokeHus npoctpancTBa. OToOpaKeHHUS.

JIBrokeHus u paBeHCTBO (uryp. O0mme
CBOICTBA JABMKEHUI

82

Bupl 1BukeHuUil: napajiesIbHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3epKajbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

83

84

85

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "Bektops! B
nmpocTpaHcTae”

86

O6o6mmatonee nopropenue 11 nonsruii u
MeToa0B Kypca reomerpun 10—11 xmaccos,
cucreMaTtuzanus 3Hanuii: "[lapannensHOCTh
MPSIMBIX U TTOCKOCTEHN B TpocTpaHcTBe"

87

88

&9

Oo6o06muaromiee noropeHue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

O6o06maromiee noropeHue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

Oo6o6maromiee noropenue 11 noHsATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,




90

91

cucreMmarusanus 3gaguii: "Oo0pem
MHOrorpaHHuka"

O6o06maromiee moBTopeHue 11 MoOHITHI 1
MeTOJ10B Kypca reometpun 10—11 kaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

Oo6o6maromee nmosTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Tet"

92

Oo6o06maromee nmoBTopenue 11 nmoHsITHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

93
94

WroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

96

97

98

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK
HAaYKH U e€ POJIb B pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHi1

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI




99

100

101

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KAK

HAayYKHU U eé POJib B pa3BUTHUHN COBPEMCHHBIX
HHXCHCPHBIX 1 KOMIIbIOTCPHBIX TEXHOJIOTHI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTMI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MIPsAMasi, IIIOCKOCTh
79 ITpyuMeHsITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
’ HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA YToJl IBYTPaHHOTO yIJia, rpajlycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIHA
’ MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTIOIPaHHHUKOB (IHMpamuja, Npu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' IpPaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE W  HAKJIOHHBIE IPHU3MBL,
napaJiesienue 1)
79 OnepupoBatb MOHSTUSMU: CeKymas IJI0CKOCTb, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iam
WIM aJIfOpUTMaM, TMPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH
7.12 pELIEHUM CTAaHJApPTHBIX MAaTeMaTUYeCKUX 3aJad Ha BBIYKUCIICHUE
paccTOSTHUN MEXAY JBYMS TOYKaMH, OT TOYKH JI0 IPSIMOH, OT TOUKHJIO
IJIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS IPSIMBIMU
713 Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam

HIIN aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITpH




pEeILIeHUU CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYKMCIICHHUE YIJIOB
MEXy CKPEIIMBAIOIKUMUCA TPSAMBIMH, MEXAY MPSMOMl M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MOHSATHUSIMHU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKaxX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PELICHUN CTEPEOMETPUUCCKUX 3a]1a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJyYEeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PEalbHbIC
CUTYyallMU U IPUMEHSATh U3YYECHHbIE TIOHATHS B IIPOLIECCE [TOMCKA PELLICHUS
MaTeMaTH4ecku  CcHOpPMYIHpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYallMM HA $3bIKE N€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX OHATUN U TEOPEM, allnapara
anreOphl, peuiaTh MPaKTUYECKHE 3aJaud, CBSI3aHHbIE C HAXOXICHHEM
T€OMETPUUYECKUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh MOHATHSAMHU: UJIUHIPHYECKAs TTOBEPXHOCTh, 00pa3yroIIne
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IHJIMHJP, KOHMYECKAas IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLCHUS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOSA, BBICOTA
LIaAPOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEW TEI BpalleHHS,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh MMOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIATE COOTHOMICHUS MEXTY TUTOIIAIIMU IIOBEPXHOCTEH M 00BEMaMH
IMOAOOHBIX TEI

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANOJaralolliuX HECKOJIbKO IIAroB pEIIEHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUSA CIOKEHHS BCKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICICIIUIICa IIPpHU CIIOKECHUHN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/ly BEKTOpaMH, CKaJISpHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

33.IlaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUUICCKUEC 3a]a4Yi HAa IPUMECHCHUEC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUH H
HAaXO0XICHUC T'COMECTPHUICCKUX BCIWYUH I10 06pa3uaM WM aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METOAbI npu pPEeIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKUX 3aa4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHH U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecss npsmble. llapamienbHocTs MpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajlieiabHble INIOCKOCTH, CBOKMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinmme nmpocTpaHCcTBEHHBIE (UTYPBl Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajlieIbHbIe U NEPIECHANKYISPHBIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJI, TMHEWHBIN yroJl IBYTrpaHHOro yria. [leprnenuKkysp U HaKJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTH. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE DJIEMEHTBl MHOTOIPDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs IPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero cBorcrtsa. Ilupamuaa: n-yronpHas nupaMuia, FpaHd U OCHOBAHHWE NTUPaMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTPDAaHHUKH: IOHSTHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAas NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTPUU B nmupamMuiax, napajjiejacnuicaax, IMPpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH MpPaBWIBHOM NHpaMUAbI, TEOpPEMa O ILIOIAAH
yceu€HHo# nupamupsl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOMIASIMK TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA> OOKOBOM M MOJITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOuHamuu Ten BpamieHHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHCAHHBINA
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena u ciueActBusd u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCEKTOpPA HA YHUCJIO. Paznoxxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3agad, CBs3aHHBIX C
MPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXAY MPAMBIMU U IUIOCKOCTSMHM.
KoopannaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
0011ero ooOpazoBaHus

Brnanenue meronamu 0oKa3aTeabCTB, aITOPUTMAaMHU PELICHUs 3ajad;
yMeHue (opMyIHpOBATh U ONEPUPOBATH MOHATHAMU: ONpEACICHHUE,
aKcuoMa, Teopema, CJIeACTBHUE, CBOMCTBO, MPU3HAK, 10Ka3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIHMPOBKH;  NPUMEHATh  HX;  YMCHHE
¢dbopMynMpoBaTh OOpaTHOE M IPOTUBOIOJIOKHOE YTBEP)KICHUE,
IPUBOJIUTh HPUMEPHl U KOHTPIPUMEPHI, MCIONb30BaTh METOJ]
MaTeMaTH4eCKOil UHIYKIWH; IIPOBOJIUTH JI0Ka3aTelbHble
paccyXJeHUsl IMpU pEIIEHUH 337ad, OLEHUBAThb JIOTUYECKYIO
IPAaBUIBHOCTb PACCYXJEHUH; yMEHHE OINEepUpOBATh IOHITUAMHU:
MHO’KECTBO, MTOJIMHOKECTBO, OIEpPAllUM HAJl MHOXXECTBAMU; YMEHUE
UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONUCAHUsA
peaJIbHBIX MPOLIECCOB U SABJICHUM U IIPU PEIIEHUH 33]1a4, B TOM YHCIIe
U3 JIPYTUX y4yeOHBIX MpeIMETOB; YMEHHE OIEepPUPOBATh MOHATUSIMHU:
rpad, cBs3HBIM rpad, AepeBo, LUKI, rpad Ha IMIOCKOCTH; YMEHHE
3aJaBaTb ¥ ONMCBHIBaTh TIpadbl  pa3IMYHBIMH  CIIOCOOAMU;

MCIOJIb30BaTh Ipadbl P PELICHUH 33]1a4

VYMeHue onepupoBaTh NOHATUSAMU: HATYPaIbHOE YHUCIIO, LIEJI0E YHUCIIO,
CTENIEHb C LEJIbIM IIOKAa3aTeJIeM, KOPEHb HaTypaJbHOM CTENEHH,
CTENEHb C PAllMOHAJIbHBIM I0Ka3aTeJIeM, CTENEHb C JeMCTBUTEIbHBIM
nokaszateneM, JiorapudM YuCla, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJILHOTO YHUCJIA, OCTATOK IO MOJYNI0, PALIMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YMCJIO, MHOMKECTBA  HATypalibHBIX,  LEJBIX,
palMOHAJIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
MPU3HAKH ACTUMOCTH, HAUMEHBIINH OOLIHMI JenTeNh U HAauMEeHbIlIee
oO1iee KpaTHOE, adroput™ EBkinia npu pemnieHnu 3a1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU MO3ULUOHHBIMM CHCTEMaMHU CYMCIEHUS; YMEHHE
BBITIOJTHATH BBIYMCIIEHUE 3HAUEHUHN U TPe00pa30BaHUs BbIpaXKEHHH cO

cTereHsIMHM W Jorapudmamu,  mpeoOpa3oBaHuss  JAPOOHO-




palOHATbHBIX BBIPAKEHUH; YMEHHE OINEpUpPOBaTh MOHATHSIMHU:
MOCJIeI0BATEIbHOCTb, apu(pMeTHIeCKast IPOrpecCchs, reOMETpHUIecKast
nporpeccusi, 66CKOHEYHO yOBIBarOIIasi F€OMETpHUYECKasi IPOrPeccus;
YMEHHE 3aJaBaTh I10CJIEOBATEILHOCTH, B TOM YHCJE C IOMOILBIO
PEKyppeHTHbIX  GOpMyJl; yMEHHE OINEepPUPOBaTh  MOHSATHIMHU:
KOMIUIEKCHOE YMCII0, CONPSKEHHBIE KOMIUIEKCHBIE YKCiIa, MOAYIb U
apryMeHT KOMILIEKCHOTO 4Kcia, hopMa 3amucu KOMIJIEKCHBIX YUCE
(reomeTpuueckasi, TPUTOHOMETpUYECKasT U anredpanyeckas); yMeTb
MIPOU3BOIUTH apU(PMETHUECKUE NEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJIUTh TPUMEPBHl  HCHOJB30BaHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3%3, omnpenenuTelib

MaTpHUIIbl, TEOMETPUYECKHUI CMBICIT ONPEAETUTENS

YMmenue OICPpHUPOBATH INIOHATHAMU: PAllUOHAJIBHBIC, HPPATUOHAJILHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘-ICCKI/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHUA W HCPABCHCTBA, HUX CUCTCMBI,
YMCHHUC ONCPUPOBATL MOHATHAMH: TOXIACCTBO, TOXKACCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHEC, HCPABCHCTBO, CUCTEMaA ypaBHeHI/Iﬁ nu
HCPaBCHCTB, PaBHOCHUIIBHOCTb ypaBHeHI/II\/JI, HCPAaBCHCTB M CHUCTCM,
YMCHHC pCUIaThb YpAaBHCHUA, HCPABCHCTBA U CHUCTEMbI C NTOMOIIBIO
PAa3JIMIHBIX HpI/IéMOB; peuiaTth YpaBHCHHA, HCPABCHCTBA U CUCTCMbI C
nmapaMeTpoM; NMPUMCEHATH YPABHCHUA, HCPABCHCTBA, UX CUCTCMbI JIS
pEeIICHUA MAaTEMAaTUYCCKUX 3ada4 W 3aJad U3 pas3IndHbIX obnacreit

HAyKU U peallbHOM KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh (YHKIIHH,
MEPUOANYHOCTH (DYHKIIMH, OTPAaHUYEHHOCTh () YHKIIUHU, MOHOTOHHOCTD
GbyHKIUM, OJKCTpeMyM (GYHKIUH, HauOoyblliee W HauMEHbIee
3HaueHUs (YHKIMH Ha TPOMEXKYTKE, HEMpephIBHAS (PYHKIUA,
acUMNTOTHl rpaduka (GYHKIUH, TepBas W BTOpas MPOU3BOJHAsS
GyHKIMHM, TEOMETPUYEeCKUH U (DU3UYECKUN CMBICT TPOU3BOIHOM,
nepBooOpaszHas, ONpENeNEHHBIM HMHTErpal; yMEHHE HaXOJIUTh
acUMNTOTHI Tpaduka (YHKIMH, YMEHHE BBIYHCIATH IPOU3BOIHBIC
CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIIMU (PYHKIIUIA, HAXOAUTh
ypaBHEHHE KacaTelbHOW K Tpaduky (GYHKIHH, YMEHHE HAXOJUTh
MPOU3BOJIHBIE JJIEMEHTAPHBIX (PYHKIMIA, YMEHHE HCIIOIb30BaTh

MIPOU3BOIHYIO JIJISl HCCIIEIOBAHUS (DYHKIIMH, HAXOIUTh HAUOOJBIITHE U




HauMEHbIINE 3HaYeHUs] (PYHKUIUN; CTPOUTH I'padUKH MHOTOUJIECHOB C
HCIIOJIb30BAaHUEM alllapara MaTeMaTUYeCKOro aHaliMu3a; MPUMEHSThH
MPOU3BOJHYIO  JUISl  HAXOXACHHWS  HAWIY4YIIEro pEIICHHUs B
MPUKIIQJHBIX, B TOM YHCIIE COIIMATbHO-DKOHOMUYECKHUX U (PU3HMUECKUX
3a/layax; HaxOIUTh IUIOMAAd U O0bEMBI (UTYp C IOMOIIBIO
UHTErpaa; NpUBOAUTH IPUMEPbl MATEMATUUECKOTO MOJEIUPOBAHMS

¢ moMoIbko TuddepeHranbHbIX ypaBHEHUN

YMeHue omnepupoBaTh HOHATUAMM: rpaduk QyHkuM, oOpaTHas
GbyHKIMS, KOMITO3UIMS (QYHKIMMA, TUHEHHAs QYHKINS, KBapaTHIHAs
byHKUM,  panMoHanmbHas ~ (QyHKIMSA,  CTeNmeHHas  (QYHKIUA,
TPUTOHOMETpUYECKHE (YHKLIUHU, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKIMHU, TOKa3aTelbHas W Jorapugmuueckas (yHKLUUHU; yMEHUE
CTPOUTH Tpa(UKH N3y4eHHBIX (QYHKIMNA, BBITOIHITH IPeoOpa3oBaHus
rpaduKoB  (QYHKIUH, HWCHOIB30BATh TpaQuKH UIS  HU3YYEHUS
IIPOLIECCOB U 3aBUCUMOCTEH, P PELLICHUH 3aay U3 JPYTruX y4eOHBIX
NPEeIMETOB W 3a7lad U3 PEajbHOM KHU3HM; BBIpaXaTb (Gopmyliamu
3aBUCUMOCTH MEXAy BEJIMYMHAMH; MCIIOJIb30BaTh CBOMCTBA U
rpaduku GYHKIWN A7 peIIeHUs] YpaBHEHUH, HEPaBEHCTB M 3a]a4 C
napameTpamu; U300paxarb Ha KOOPIAMHATHON IIIOCKOCTH MHOXECTBA

pELIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 337aud pa3HbIX THUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, JOJHM U YacTH, Ha JBU)KEHUE, paboTy, CTOMMOCTb TOBAapOB
W YCIyI, HaJor¥, 3aJaud M3 OOJaCTH YIpaBJICHUS JUYHBIMU H
CeMEHHBIMU (MHAHCAMM); COCTABIIATh BBIPAXKCHMS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI [0 YCIOBHIO 3aJa4d, HCCIIEI0BATh
MOJTy4YEHHOE PELlCHHE U OLEHUBATh MPABIAONO0I00HOCTh Pe3yIbTaTOB;
YMEHHE MOJIEIUPOBATh PEAIbHbIE CUTYAllMM HA SI3bIKE MATEMaTUKH;
COCTABJIATh BBIPAXKEHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBUIO  3aJa4d, HCCIENOBAaTh  IOCTPOEHHBIE  MOJCIH  C
HCIIOJIb30BaHUEM amnmnapara anreOpsl, HUHTEPIPETUPOBATH

MTOJIyYEHHBIN pe3ypTaT

YMeHue omnepupoBaTh TOHATHUAMHU: CpelHee apupMeTHUecKoe,
Me/iMaHa, HauOoJIbllIee U HauMEeHbIIIee 3HAaUeHUs, pa3Max, JUCIepCus,
CTaHJAPTHOE OTKJIOHEHUE YHCIOBOrO0 Habopa; yMEHHE H3BJIEKATh,

MHTEPIPETHUPOBaTh WH(POPMALIMIO, IPEJCTABICHHYIO B Ta0NMLaxX, Ha




auarpamMmax, Trpadukax, OTpa)kalollyl0 CBOMCTBa  pealbHbIX
MPOLIECCOB U SIBJICHHIA;, MPEICTaBIATh MH(DOPMALUIO C TOMOIIBIO
TabJIUIl U JUarpaMM; UCCIENOBaTh CTaTUCTHUYECKHE JaHHbIC, B TOM
quclie ¢ NPUMEHEHHEM TpauuecKux METOJIOB U AJICKTPOHHBIX
CpencTB; rpaduyecKkd HccIeoBaTh COBMECTHBIC HAONIONEHUS C

IIOMOILBIO AUarpaMM PacCEUBAHUs U JIMHEWHOU pErpeccuu

YMeHue onepupoBaTh MOHATUAMM: CIYYaHHBIM ONBIT U CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITUS; YMEHHUE BBIYHMCIATH
BEPOSTHOCTH C MUCIOJIB30BAHUEM I'pahUUECKUX METOJIOB; MPUMEHATH
(OpMyIIBI CIIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, (POpMyITy MOJIHOM
BeposTHOCTH, (opmyny bepuymmm, koMOuMHaTOpHBIE (GAKTHI W
(GopMyJIbl; OLEHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; yMEHUe
ONEPUPOBATh MOHATHAMU: CIydalHas BEIWYWHA, pacIpereieHue
BEPOSITHOCTEM,  MaTeMAaTHM4eCKOEe  OXHMJIAHWE, JUCHEpPCUs WU
CTaHJApTHOE OTKJIOHEHUE CIIlyyailHOH  BeNW4YMHBI, (YHKLUU
pacupeneneHdss W ILDIOTHOCTH PaBHOMEPHOIO, ITOKA3aTENbHOIO H
HOPMAaJIbHOTO PpAaCHpEleICHU; yMEHHE MHCIIONIb30BaTh CBOMCTBA
WU3Y4YEHHBIX pPacHpeleieHUul i1 PELICHMs 3a4ad; 3HAKOMCTBO C
NOHATUSAMM: 3aKOH OOJBIIMX  4YHCEJ, METOAbl BBIOOPOYHBIX
HCCIIEA0BAHUM; YMEHHUE IPUBOJIUTH IIPUMEPHI IPOSBICHHUS 3aKOHA
OONBIINX YMCEN B MPUPOTHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE
ONEpUpPOBaTh MOHATUSAMU: COYETAaHHWE, IIEPECTAaHOBKA, YHCIIO
COYETaHWH, 4YHCIO mepecTaHoBOK; OuHOM HploTOHa; yMmeHue
MPUMEHITh KOMOMHATOpPHBbIE (DAKThl U PACCYXACHUS AJI PELICHUS
3aJa4; OLIEHMBATh BEPOSTHOCTH PEANbHBIX COOBITHH; COCTaBIIATH
BEPOATHOCTHYIO MOJEIb UM  HMHTEPIPETUPOBATH  IMOJIYYEHHBIN

pe3yabTaT

YMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEIMYMHA YIJa, IUIOCKHHA Yyrod,
JBYTPaHHBIN YToJ, TPEXIPaHHBIN YroJl, CKpEeIlMBaIOLIMecs MpsMbIE,
NapajuIeNbHOCTh U MePIEHANKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, Yo
MEXY MPSMBIMH, YTOJI MEXAY NPSAMON U IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PAacCTOSHUE
MEXIYy MpsMBIMH, PpAaCCTOSHHE MEXIY IUIOCKOCTSMH; YMEHHUE

HCIIOJIB30BATh IMPU PCHICHUHU 3ada4d HU3YUYCHHBIC (l)aKTI)I H TCOPEMBI
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IUTAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKaIOIIEro
MHpa;  CTPOUTH  MaTE€MaTUYeCKHME€  MOJCIM C  IOMOIIBIO
r€OMETPUYECKUX MOHSITUNA M BEIWYMH, pellaTh CBSI3aHHBIE C HUMH

MPAKTUYCCKUC 3a]a4n

YMeHue oneprupoBaTh MOHATUAMU: TUIOIAAb GUTYpBI, 00BEM PUTYPHI,
MHOTOTPaHHHK, NPaBIIIBHBIH MHOTOTPaHHHK, CeUeHHe
MHOTOTpaHHHKa, Ky0, TapajieNenure]], mpu3Ma, mupamMmusa, Gpurypa u
MOBEPXHOCTh BpaIleHUs, IMINHIAP, KOHYC, map, cdepa, MiIomanb
ceppl, IJIOMIAAL MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa,
IUIMHApA, O00BEM Kyba, MPSIMOYTOJbHOTO Mapaiieenunesna,
NUpaMUbl, TPHU3MbI, LWIMHAPA, KOHyca, Imapa, pa3BEPTKa
MIOBEPXHOCTH, CEUCHUSI KOHYCa M LWIMHJIPA, ApaJUIeIbHBIE OCH HIIH
OCHOBaHMIO, CEUYCHME INapa, IUIOCKOCTh, Kacaromascs chepsl,
WINHApPA, KOHYCa; yMEHHE CTPOUTh CEYCHHE MHOTOTPAHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYPHI ¥ TOBEPXHOCTH BPALICHUS, UX
CEUCHHsI, B TOM YHMCIIE C TIOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATh CBOMCTBA TE€OMETPHYECKHX (UTYp, CaAMOCTOSTEIBHO
(dbopMynHpOBaTh OMpEAETCHUS H3y4aeMbIX (UTYp, BBIABUTAThH
THIIOTE3bl O CBOMCTBAX M NpPU3HAKaX TIeOMETPUYECKUX (Uryp,
O00OCHOBBIBATh ~WJIM  ONPOBEPraTh MX; YMEHHE MPOBOJIUTH
Kinaccuukanuioo ¢GUryp HO pPa3MYHbIM IPHU3HAKAM, BBINOJHAThH

HGO6XOHI/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne omnepupoBaTh IOHITHUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napasJiesIbHbINA IEPeHOC, CHMMETPHI Ha INIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MM0A00Ms, MONOOHbIE (DUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U 110100HbIE (UTYPBI, B TOM YHUCIIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; CII0JIb30BaTh FT€OMETPHUIECKNE OTHOIICHU ST
IIPU PELICHUH 3aJay; HaXOJAUTh T€OMETPUUYECKHE BEIMUUHBI (JIUIMHA,
yroJ, Imiomaab, o0bEM) IpU pelIeHuH 3a7ad U3 JPYTUx y4yeOHBIX
OpeIMETOB M M3  peaJlbHOM  JKM3HM; YMEHHE  BBIUUCIATH
reoOMeTpUYECcKUe BETMYUHBI (JUTMHA, YTOJI, TUIOIa b, 00bEM, TUIOMIA b
MOBEPXHOCTHU), HMCIIONB3Ys M3yueHHbIE (OPMYJIBl U METONBI, B TOM
quciie: IUIOMIaAbh TOBEPXHOCTH THPAMUMBL, TIPU3MBI, KOHYCA,

HWIMHIPA, Iulom@aas cdepel; 00bEM Kyba, MNPSIMOYTOJIEHOTO
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napajuieieninesia, MUPaMuIbl, TPHU3MBI, WIMHAPA, KOHYyca, IIapa;
yMEHHE HaXOJUTh OTHOILICHHE 0OBEMOB MOIOOHBIX (GUTYD

YMeHue omnepupoBaTh TMOHSATHAMH: HPSIMOYTOJbHas CHCTEMa
KOOPJIMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOpOB, IPOM3BEICHHE BEKTOpPAa Ha YHCIO, Pa3JIoKEHHE
BEeKTOpa 1O 0asucy, CKalsIpHOE NPOM3BEICHHE, BEKTOPHOE
MPOU3BEICHNE, YroJd MEXIY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBIH W KOOPJMHATHBIH METOJ JUISl PEIICHHS] TeOMETPUYECKUX

3aJ1a4 U 3a]1a4 JPYIUX y4eOHbIX IPEAMETOB

YMeHue BbIOMpaTh MOAXOMSIIMNA METOA MJIA pEeUIeHHs 3a/lauH;
MOHMMAHHUE 3HAYUMOCTH MATEMaTUKH B HM3YYCHHH TMPUPOIHBIX U
OOIIIECTBEHHBIX IMPOILIECCOB M SBICHUH; yMEHHE pPaclO3HABATh
MPOSIBJICHUE 3aKOHOB MAaT€MAaTUKU B MCKYCCTBE, YMEHHUE MPHUBOJIUTH
MpUMEPbl MATEMATHYECKUX OTKPBITUH POCCUMCKOM W MHPOBOM

MaTE€MaTUYeCKON HayKn

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

EI'D I1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS
1 Yucia U BBIYUCICHUS
1.1 Harypanbnsie u niensie yucna. [Ipu3Haku 1eMMOCTH HETbIX YUCET
12 Pammonaneupie yncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, IPOIICHTHI,
' OeCKOHEYHBIE TIEPUOINUECKHUE JPOOH
13 ApudpmeTnueckuii  KOpeHb ~ HaTypajibHOW  crtemeHu.  JleiictBus ¢
' apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
14 Crenens ¢ uensiM mokazareneM. CTENeHb C palMOHAIBHBIM IOKAa3aTeIeM.
' CBoiicTBa CTENICHU
L5 CuHyC, KOCUHYC M TaHI€HC YHUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
. ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHbie U HATypaIbHBIE JOTapuU(HMBI
JleiicTBuTenpHbIe 4yuCia. ApupMETHUECKHUE OMepaluu C JACHCTBUTEIHLHBIMU
1.7 yrcnamu. [TpuOmmk€HHbIE BBIUMCICHUS, MpaBUa OKPYTJEHUS, MPHUKUAKA U
OIICHKA PE3yJIbTaTa BIUUCICHUN
1.8 [Tpeobpa3zoBaHue BbIpaKeHH
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Komriuiekcurle ynciia

2 VYpaBHEeHUs 1 HEpABEHCTBA

2.1 Lenbie 1 IpOOHO-palMOHATbHBIE YPAaBHEHUS

2.2 HppauyoHaibHble ypaBHEHHSI

2.3 TpuroHomeTpuyeckue ypaBHEHUS

24 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS

2.5 Lenbie u IpOOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu

2.11 Matpunua cucTemMsl IMHEWHBIX ypaBHEeHUN. OnpenenuTesns MaTpULbl
3 OyHKIMH U TpaduKu

31 OyHKIM, criocoOsl 3ananus GpyHkuu. ['padux dpynkuun. BzaumHo obpatHbie
. byukuy. YétHele u HeuéTHble pynkuuu. [leproanueckue GpyHKInm

OO6nacte ompeneneHus U MHOXKECTBO 3HaueHWW Qynkumu. Hymu ¢GyHKUIUU.

30 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.

' MakcuMyMbl 1 MUHUMYMBI QyHKIuH. Hanbosbiiee 1 HanMEHbIIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE

33 CrenenHast QyHKIIMSI ¢ HaTypaJIbHBIM U II€JIBIM TMOKa3aTeneMm. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS 1-0i CTENEHU

34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpauKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH

36 Touku paspeiBa. AcumnTorhl TpadukoB ¢yHkiuil. CBoicTBa (QyHKIMIA,
' HEIpPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN

3.8 ApudmeTrndeckass W TeoMmeTrpuueckas mporpeccur. dopmyna CIOXKHBIX
' IIPOLIEHTOB
4 Hauana maTemaTudeckoro aHaauza

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoIHbIE AI€MEHTAPHBIX (PYHKINN




[IpumeHeHne MPOM3BOIHONW K MCCIENOBAaHMIO (PYHKIMI HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HAaMMEHbIIero 3HaYeHUs (PyHKINUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoOecTBO, Onepaluu HaJ MHOXkecTBaMu. [luarpammel Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomeTpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHoOTrOrpaHHUKH
7.4 Tena u MOBEPXHOCTH BPAIICHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

ArtanacsH JI1.C., byty3os B.®., Kagomues C.b. u ap. I'eomerpus (mpopuiibHbIi ypOBEHB)

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Toypounsie pa3pabotku no reomerpun: 10 knacc. Aposenko H.A.

[Toypounsie pa3pabotku no reomerpun: 11 kmacc. Kopanesa I'.1.

MaremMaruka. 3agaun v yrpaxHeHus1 Ha TOTOBBIX yepTexka. 10-11 kimacc. Pabunosuu E.M.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://infourok.ru/

https://nsportal.ru/




https://znanio.ru/

https://vznaniya.com/

https://kopilkaurokov.ru/

https://www.uchportal.ru/

https://videouroki.net/

https://sdamgia.ru/

https://uchi.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 30354029453363598274967667913271 2847518854643081
Bnageney MaHbwwHa Onbra BnaguMuposya

OeicTevTened C12.03.2025 no 12.03.2026
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