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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpyEMOe PU U3YUEHUH 00ydaroIUMUCS
MNOHATUUHBIX OCHOB TE€OMETPHUM, IPH JOKA3aTE€IbCTBE TEOPEM M IMOCTPOECHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHNUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIIBUTaTh U OIPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenas ocBoeHuUs1 mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOa€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOMUXCsl IPU U3yYEHUN
F€OMETPUU, KaK COCTaBISIOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee rIyOOKMX reOMETPUYECKUX 3HAHUM U AeUCTBUM, crieU(UIHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOro MpodecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33layaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCHIIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SBISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIONIMX OINMCBHIBATH M H3ydaTb
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUPA, 3HAHWE MOHATUIHOIO armapara o pasieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  TMOHSTUSIMU O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpoOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE NMOHHMMAaHHS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUs
MaTeMaTHYECKUX TeOpHil, (opMHpOoBaHME MOHUMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pEILIEeHMS], YMEHUS UX IPUMEHAThH, TPOBOUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJ1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEJUICKTYAIbHBIX U  TBOPYECKUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh MPOSIBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, UCCJIEIOBAHMS TMOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIBPHBIMU JIMHUAMU y4ueOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
GopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHHSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUTTHATBHBIM BOIIPOCAM O00yJaroIIHeCs
oOpamiaiuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJIIOJIEHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHumnanuu  O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECNeUUTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenMera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 poeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro Kypca «['eomerpusi» Ha YrIyOJEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBarOmmXCs
npsAMBIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJJIENbHOTO MPOEKTUpOBaHUsA. I300paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpasAp, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronaneHOe IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYpBI Ha MIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenumer, TpsSAMOYTOJIBHBIN NTapalJIETEUIE] U €T0 cBolicTBa. KpaTuanimue
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIBHAS NpPU3Ma W IpaBWIbHAsA INUPaAMHUIA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH HPSIMON IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IIPABUIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cuctemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIAHJpA, TUPaMHUIbl 1 KoHyca. O0BEM IIapa U mapoBOTrO
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
MUWINHAP, ONMHMCAaHHAas oOKojo mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
mIockocThio. Kacanme mrapa u cdepsl TiockocThio. [loHATHE MHOTOTpaHHHMKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusI.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ JacTe.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpa”cTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIM MEpEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HYKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U ACSTEIBHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INdHbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh, YMEHHUS TPHUMEHSATh MaTEMaTHUYeCKHe 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr U pearn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXJy TMOHSATUAMH, (POopMyIUpOBaThH
OmpeieSICHUs MOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIny,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  NPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

Je7aTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uH(bopManuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEHUs 3aJauyu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHUCK
peleHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIBTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BHIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTATOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IbI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U Pe3yJIbTaT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHYECKUX PACCYKICHUM;

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

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMH, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN MapaieNenunes, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

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

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTb, BBIIOIHATH U300pakeHUs: PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAAM  ITOBEPXHOCTEH  MHOTOIPDAHHHMKOB  (IIpU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE TEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELIEHMM MaTEeMaTUYECKUX 3aJad MOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJIYyUYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSATHUS B
mpoliecce IMOMCKAa  pelieHuss MaTeMaTU4yecku  CcQOopMyJIHpOBAHHOM
npo0sieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUUMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu (GyHIAMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacCIoioKeHue chephl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOO/IHO OIEpUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WUIIU TEJO
BpAILICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4d Ha BBIUUCICHHUE YTJIOB MEXK/Y MPSAMBIMU U
MJIOCKOCTSAIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATHUAMH, CBS3aHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAILCHUS: CEUCHUS IIUIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO ¥ IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/1 MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;

MPUMEHATh TeoMeTpuueckre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHON M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTelbCTBO MAaTEeMATHUECKUX OTHOIICHHHA WU
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OIICHWBATh peajbHbIC CHUTYalld, MPUMEHATh H3yYCHHBIC TOHSATHUSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEANIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCTIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH U TeopeM, armapata anreOpbl, penaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM TC€OMETPUUCCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o00111eHNe U cUCTeMaTH3alHs 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHCYHKE IITIOCKOCTH, apauIeIbHBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[lonsATHS cCTEpEeOMETPUN: TOUKA, TIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TTEPBbHIE
cienctBus U3 HUX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTpOCHHBIX CEUCHHUN
Pa3HBIMU IIBETAMH

11

N306paxkenue ceuenuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHie NOCTPOSHHBIX CEUEHHH
pa3sHBIMU LIBETAaMH

12

13

N306paxkenune ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N3o0pakenue ceueHuil mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceueHus




14

HOJIyYEHHBIX TJIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU [IBETaMHU

Merton ciaeoB Uil TOCTPOCHUS CEUCHUI

15

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa nIepece4eHnil PSIMBIX U
IIJIOCKOCTEMN

16

17

18

19

20

Mertopa cieoB /Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IAr0B
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHUS




21

22

23

[ToBTOpenue mianumerpun: Teopema o
PONOPIHUOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEYroJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX YepTexkax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsambix. [TapaniensHble npsmble B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM apajuleIbHON
JTAHHOM IPSIMOM, MTPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaILEH Ha
JlaHHOM mpsiMoii. JIeMMa o nepeceuenun
NapauIeIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapannensHoCTh Tpex MpsiMbIX. Teopema
0 TpEX MapaJuleibHbIX NpsAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300pakenne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU




28

29

30

31

32

[lenTpanbHas MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIoIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CBoiicTBa NapayyIeIbHOCTH MPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHCJIICHHUC
1 J0Ka3aTCiIbCTBO, CBA3aHHBIC C
MapauiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

IToctpoenue cedyenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha 4epTexe U
[apajuIeIbHOTO APYrou npsamMoi. Pacyér
OTHOLLEHUN

33

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napaenenunena. CBoicTea
napajuiejaenuneaa u npu3Msl

34

[TapannensHbie m1ockocT. [Ipu3Haku
NapajuIeIbHOCTU JBYX TIOCKOCTEH

35

TeopeMa 0 napayIeNbHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He




36

37

38

MPUHAJICIKAILYIO TAaHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHbIX INTIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
P TIEPECEUCHUHN JIBYX MMapalIeIbHBIX
MIJIOCKOCTEH TpeThe

CBolicTBa napasuieabHbIX INIOCKOCTEN:
00 oTpe3Kax napajjelbHbIX NPSMbIX,
3aKJIFOYEHHBIX MEXKIY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH IPSAMONA C
JBYMs IapaljIeNIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenumne1a

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuieenuIe e

42

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

43

[lepneHauKyISIpPHOCTD MIPSAMOM U
mockocTH. [Ipru3Hak
NEPNEHAUKYIISIPHOCTH IPSIMOMN 1
IUIOCKOCTH




Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILEH

4 yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU

45 [TnockocTy U nepreHANKyIIpHbIE UM
IpsIMble B MHOIOI'paHHHMKaX

46 [InockocTu M nepnEeHAUKYISIPHbIE UM
IpsMble B MHOIOI'paHHHUKaX
[lepnenukynsip ¥ HaKJIOHHAS.

47 [TocTpoenue neprneHIuKynsapa U3 TOYKU
Ha MPSMYIO
[TepnieHUKYIIAp U HAKIOHHASL.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha MPSIMYIO

49 Teopema 0 TpEX NepHEHAUKYIApaAX
(mpsimast u oOpaTHast)

50 TeopeMa o0 TpEX nepneHaNKYIIpax
(mpsimast 1 oOpartHas)

51 YTroa MexIy CKpeIuBaroIMMHCS
PSIMBIMH
[Touck nepneHANKYISPHBIX MPSMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3Msbl,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

OpPTOTOHAJILHON NIPOEKIINU




55

56

57

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOILIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJISpHOCTH IIPAMOM
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH
Crioco0bl OITyCTUTH TIEPIICHANKYIISPBI:
CUMMETpHUS1, CABUT TOUYKH I10
napasuieibHON psMOi

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonrtponsHas padora "B3anmuoe
PacIoI0kKEHHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

[ToBTOpEHUE: yroa Mexxay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexy
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE




65

66

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

IlepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEH; TEOpeMa O MPSMOK
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

70

71

[IpsiMoyToNBHBIN Mapauienenumnesn; Kyo;
U3MEpEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesenumnesia

Teopema o 1MaroHanu NPSMOYrOJIbLHOTO
napaJuleJIenuIe1a U CIEACTBUE U3 HEE
CrepeomeTpruecKue U MPUKIIaJIHbIC
3a/1a4M, CBA3aHHBIE CO B3aMHBIM
PacIoI0KEHUEM NPSMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpENUBAIOIMECS
MpsaMbIC, TaPAJJICITIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINUXCS MPSIMBIX, PACCTOSIHHUE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX




74

75

76

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

Brrunciienre pacCTosiTHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéXrpaHHslid yroi, HepaBeHCTBa s
TpPEXIPaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUIECKON TeOMETPHUH:
reoJIe3NYEeCKue JIMHUU Ha 3emiie

78

79

KonTpoapHas padota "Yrisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHMK ¥ €ro 3JI€MeHTHI"

80

IInpamuia. Bunel nupamun. I[IpaBuneHas
nupamuia

81

82

IIpusma. IIpsiMast 1 HaKJIOHHAs IPU3MBIL.
[IpaBunbHas npusma

[IpsiMo#t mapasenenunen,
pSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

83

Beinykiieie MHOrorpanHuku. Teopema
Ditnepa

84

85

Beinyknbie MHOrorpanHuku. Teopema
Oiinepa. [IpaBriibHBIE N
MOJTyTIPaBUIIbHBIE MHOTOTPAaHHUKHU

KonTtponbHas padora "MHororpaHHUKT"




26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B |
MIPOCTPAHCTBE
87 Cymma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JICKAIUX B OJHOMN 1
TIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
03 Brruncnenue yriia Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
100 HToroBas KOHTpOJIbHAsA paboTa 1
101 Hroroas koHTpoabHas pabora 1
102 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Beruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, |
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE ]
IPOrpaMMUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHE METO/BI pacuéTa yria |

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHbBIE TUIOCKOCTH, TIEPECeUCHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe TPSIMBIE U TIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpSAMbIE U TIIIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
MPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE MaphI

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OI'PAHHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHHUS IO 100U

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUTIOMIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHus Moa00us

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napajuieyieumne/a

3anmaun 06 yaBOEGHUU Ky0a, 0
KBaJIpatype Ky0a; 0 TPUCEKIINH yriia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O06BEM psAMON TIPU3MBI

36

37

38

CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB MPSAMOIA
HPU3MBI

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM MPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU]] C
00LINM YIJIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
00LINM YTIIOM

CrepeoMeTrpuueckre 3aJauu, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI




[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosTHUSA JI0 TIOCKOCTH

47 KonTponpHas padora "O0beM
MHOTOTrpaHHHKaA"
[unuHapuyeckass HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 unmuaap. [psamoii KpyroBod HUIMHAD.
[1nomaas NOBEpXHOCTU HUIUMHAPA

50 KoHundeckasi TOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU ImoBepxHocTh. KoHnyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YC€YEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCA

54 [Tnommans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3314l HA

55 JIOKA3aTeNIbCTBO U BHIYMCIICHHE,

MIOCTPOCHUEM CEUYEHUN LIMIMH]IPA,
KOHYCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

62

63

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeomeTpruecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
¥ MHOTOTPaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3anauu o teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTU BpamieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHYca

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB LIMIUHAPA,
KOHYca

76 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Y TUTOIIAU TTOBEPXHOCTEH Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB




78

79

80

rapa, IapoBOro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00bEMaMH MOTO0HBIX TEI

[ToioOHBIE Tea B MPOCTPAHCTRE.
N3menenune o0bEMa Ipu o 1001H.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYUCIEHHEM 00BEMOB TEN U
IJIOIIAJIEH TOBEPXHOCTEN

KoHntponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBH>KEHUs MPOCTPaHCTBA.
OrobOpaxxenus. [IBuxeHus: U paBEHCTBO
¢uryp. O6mmue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[TpeoOpazoBanus nmonobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"”




86

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o06matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moroperue 11 moHsTHI
1 MeT0J10B Kypca reomerpuu 1011
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromee noropenue 11 nonsTuit
1 METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

Ob6o6maromiee noropenue 11 nonstuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:




93

"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

Wrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pOilb B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHHUH
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo ABYIpaHHOIO yIUia, JMHEWHBINH Yol ABYIPaHHOIO yIUIa, FpaaycHas
Mepa JBYTPaHHOIO yIia

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUJIBHBI MHOTOTPAaHHUK

Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamuja, MpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
IIPaBUJIbHBIE  MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesienue 1)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMU CeKymiasa IIJIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIIUIIBL IMOCTPOCHUA Ce4YeHUI MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICI0B

7.11

Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI ITpH
pPE€IICHUN CTAaHAAPTHBIX MATEMATUUCCKHUX 3aJa4 Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaAMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHINBAOIHUMUCA ITPAMBIMU

7.13

PemraTs 3amaun Ha HAaXOXXIACHUEC TCOMETPUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKHE MCETOIABI IIpU




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MCKIY HpHMOfI Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (GOPMYJI, BBIYUCIISTH COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (UTYPHI
W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHGOPMALHUIO O
7.16 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensaTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJIBKO IAroB PEIIEHUs, €CIU YCIOBHUSA
IPUMEHEHUs 3aJJaHbl B IBHOH popme
718 IIpuMeHATs mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 ITpuBOIUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE
ITpyMeHATh NOTY4YEHHbIE 3HaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEATIbHBIC
CUTyallU! U IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMBl,  MOJAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, UCCIIEN0BATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX OHATUI U TEOPEM, allrapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
F€OMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolne
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTbD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaieHus (IHIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydyaembie (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX HTHCTPYMEHTOB

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'€OMETPUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJSIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/1y BEKTOpaMHU, CKaJsipHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HAaXOXICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BECTHBIC METOJBbI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN 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 TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aa4d, CBSI3aHHBIC C HAaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

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 IPOCTPAHCTBE:  IE€pECEKaroLIUecs,
napajulefibHble M CKpeuuBarouiuecs: mnpsmbie. llapamienbHocTs HpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MAapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpSAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajlieibHble TUIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocteil. [Ipocreiime mpocTpaHCTBEHHBIE (UTYPHl Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJuiesienumne1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajlieibHbIe U NEPIEHINKYISIPHBIC K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [lepreHIuKynsp u HaKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUsI (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocteil. Teopema o TpEX MeprneHInKyIIsipax

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE DJIEMEHTBl MHOIOI'DAHHMKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
IIOJIHAs ITIOBEPXHOCTh NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero corcrta. Ilupamuaa: n-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OO0KOBas U IOJIHAS MOBEPXHOCTh NMUPAMUbI, MIPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOIOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAS MUpaMUJa U IPaBUIbHBIN TeTpasp, Kyo. IIpencrasBienue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

OJIEMEHTBI CUMMCTpPUHU B nupamMuiax, napajijiejcnuieaax, IMPaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Brruucnenune »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [Liomanb
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, TUIOIIAIb




OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTU MPsAMOH npu3Mbl. [lnomians 00KoBOI
IIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pasyromias ¥ OCh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
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

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOuHanmu Ten BpallleHHs MU MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 11apa u mionaab 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
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPIIMHY), CEUSHUs 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHHe M BBIUMTAHHC BCKTOPOB.
YMHOXEHHE BCKTOpPA HaA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
IMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpPEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCaHUs PeAIbHBIX IPOLECCOB U SBJICHUI U NPU PELICHUU
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX TMPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypaJbHOE YHCIIO, 1IEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10KA3aTeNIeEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  I[OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarenaeM, JiorapugMm yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIIO,
UppAlMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
NPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMIl JeTUTeNh U HauMEeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa npu perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMM  CYHCIICHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYCHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-palMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccus, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATEMATUUCCKHX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; YMEHUE HAXOAUTh ACUMOTOTHI Tpaduka (YyHKIHU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky
(GYHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKIHUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJS HCCIEIOBaHUS (YHKIHH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHWEM amlapara MaTeMaTH4YeCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3HYEeCKUX 3aa4ax; HaXOJUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTb MNPHUMECPbI MATEMATHYCCKOI'0O MOACIIMPOBAHUSA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIWH, BBINOIHATH MPE0oOpa30BaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI A1 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CHTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeHee apumeTnieckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJApPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOpMaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOILECCOB U SIBJICHUI; TTPEJCTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H  JIMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyuallHOW BEJNMYHMHBI, (QYHKIHH paclpelesieHus] ©  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHE TNPUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS ISl PEIICHUS 3a]1a4,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTarT

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBAIOLIMECS TNpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME UCIIOJIB30BATh IIPU
pelleHnNn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3aa9UN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IMIMHAPA, O00BEM Kyoa,

NPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHYCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHIpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMynUpoBaTh ONpeAeNeHUs U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUUCCKUE OTHOIICHHSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 peabHOW JXWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUUHBI
(nmuHA, yToJ, MOoWAaAb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIOIB3YS
W3YyYCeHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHMCIO, PA3JIoKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEICHHE, YIOJl MEKIY
BEKTOPAaMH; YMEHHUE UCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Yucia U BEIUUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KopeHb HaTypallbHOW cTeneHu. [leiicTBus ¢ apudmMeTnaeckumu
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOrapHUpMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuna cucteMsl TMHENHBIX ypaBHEHUNH. Onpenenurens MaTpUIbl
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKiuu. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI
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