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PaGouas nporpamma
yuednoro npeamera «I'eomerpns (yriy0JieHHbIH YPOBEHD )»

Kunacc 10-11
Beero yacos - 68
KonuuecTBo yacos B Hene0- 2

Cocrasiiena B COOTBETCTBUM ¢ DeepaibHbiM  TOCYAAPCTBEHHbIM  00PA30BaATEIbHbIM
CTaHAApPTOM OCHOBHOTO 00inero obpasoBanus, DenepanbHON 00pa3oBaTENbHONW NPOrpaMMb!
OCHOBHOr0 001iero oopaszosanus, PeepanbHoi paboyeii MporpaMmoii Mo y4eOHOMY NpeameTy
«"eometpus. YriyOnaeHHbIN YPOBEHbY.

Yuebnuk:

MareMaTuka: anredpa ¥ Hayaja MaTeMaTHYeCKOro aHanusa, reomerpust. I'eomerpus. 10-11
Kiaccel: yueOHMK is  oOweoOpa3osaT. opraHusaumii: 0a3oBbiii ¥ yrayOna.  ypoBHu:
Ipoceeienne, 2019

Yuutens:
Ammocosa SIna BsiaecnaBoBHa, BeICIIas Kateropus, crax pabotsl 32 rona
Tapan Cpetnana BuktopoBHa, BbicLiasi Kateropusi, craxx pabotsi 33 rona

PACCMOTPEHO COI'’TACOBAHO
IIKOJIBHBIM METOIMYECKHM 3aMecTHTE b TMPEKTOPa T0
00BbeIMHEHHEM YBP

(npotokon o1 21.08.2026 r. Ne4 ) 7% to% Kocenko B.E.

r. baxuucapait
2026 .




INOACHUTEJIBHASA 3AIIMCKA

'eomerpust sBnsiercs OXHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOLIEro
o0pa3oBaHMsl, TaK KaKk 00ECIeYrMBaeT BO3MOXHOCTh N3YUCHHS AUCIHUIUIMH €CTECTBEHHO -HAyIHON
HANpaBJICHHOCTH W MPEIMETOB T'yMaHUTapHOro uukja. [ToCKONbKYy JIOrHYecKOoe MBIIIEHUE,
dbopmupyemMoe TMpud HU3YYCHHH OOYYAIOUIMMHCS TOHATHHHBIX OCHOB T'€OMETPHH, IPHU
JIOKa3aTeNbCTBE TEOPEM M MOCTPOCHHHU UEMOYKM JIOTHYECKUX YTBEPKIACHHUM NpPH PEIICHUH
F€OMETPUYECKUX 3a/1a4, yYMEHUE BBIIBUIaTh M OINPOBEpPraTbh THUIOTE3bl HEMOCPEACTBEHHO
WCIONB3YIOTCS TIPU PEIICHUU 3a7ad €CTECTBEHHO-HAYYHOr'O IUKJIA, B YaCTHOCTH (DHU3MYECKUX
3a7ad4.

Llens ocBoeHMs mporpaMMbl yueOHOTo Kypca «['eomerpusi» Ha yriayOJIE€HHOM YpOBHE —
pa3BUTHE WHAMBUAYAIbHBIX CIIOCOOHOCTEH OOYy4YarOMIMXCS HPU HM3yYEHUU TEOMETPHUH, Kak
cocTaBisiIoniei mpenMetHoi obsacth «MaTtematuka W uWH(OpMaTHKa» uepe3 olecredeHue
BO3MOXKHOCTU MPUOOpPETeHHs] M HCIOJIb30BaHUA Oosiee rIyOOKHMX TeOMETPUYECKHX 3HAHUU U
NeUCTBU, crenu(UIHBIX T€OMETPUU, U HEOOXOIUMBIX ISl YCIEIIHOro Mpo¢ecCHOHaIbHOIO
00pa30BaHMsI, CBA3aHHOTO C HCIOIb30BAaHHEM MAaTEMATHKH.

[TpuopuTeTHBIMU 33a4aMU Kypca T€OMETPUH Ha YriayOnEHHOM YPOBHE, PaCIIUPSIIOIIMMHU
Y yCHJIMBAIOIIMMH Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacliMpeHue TPEACTABICHUS O TE€OMETPUM KaK 4YacTd MHUPOBOM KYJIbTYpbl U
(hopMHUpOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOITIM MUPOM;

dbopMUpOBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTYpax KaK O BaKHEUIIUX
MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIIOIIMX OINUChIBAaTh W  HM3y4aTh pPa3HbIE  SBJICHUS
OKpY’KaloIllero MMpa, 3HaHUe MOHATUHHOro ammnaparta 1o pasgeny «CrepeomeTpus» y4eOHOTro
Kypca reoMeTpuu;

dbopMUpoBaHUE YMEHUS BIaJeTh OCHOBHBIMH MOHSTHSIMH O MPOCTPAHCTBEHHBIX (hUTYypax
U UX OCHOBHBIMHM CBOMCTBAMHM, 3HAHHE TE€OpeM, (POpMYy]T U YMEHHE UX NPUMEHATb, YMEHUS
JTIOKa3bIBATh TEOPEMBbI U HAXOJUTh HECTaHJAapTHBIE CIOCOOBI pelIeHus 3a1a4;

dbopMUpOBaHHE YMEHHUS pAcCIO3HABaTh Ha YEPTEKAX, MOJAEIIX U B PEAIbHOM MHUpE
MHOT'OTPAaHHHMKH U T€JIa BPAILEHUS, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIEIIN;

dbopmupoBanue NOHUMAaHUs BO3MOYHOCTH AKCHOMAaTUYECKOI0 HOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (OpMHUpPOBAHHE MOHUMAHUS POJIM AKCMOMATUKH TPU MPOBEIACHHUH
paccyXIeHu;

dbopMupoBaHUE yMEHUS BIAAECTh METOJAaMHU J0Ka3aTeNbCTB W aJTOPUTMOB pEIICHUS,
YMEHUSI UX [PUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKIEHHS B XOAE€ pELICHUS
CTEpEOMETPHUECKHX 3aJad M 3a7ad C [PAKTUYECKUM CcoJepkaHueM, (GopMUpoOBaHUE
MPENCTABICHUSI O HEOOXOIMMOCTH JIOKAa3aTeNbCTB TPH OOOCHOBAHMH MAaTEMAaTHUYECKHX
YTBEPKJAECHUW U POJIM AKCHOMATUKH B IPOBECHHUM JETYKTUBHBIX PACCYKIEHUI;

pa3BUTHE W COBEPUICHCTBOBAHWE WHTEUIEKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
00ydJarImMXCcs, IMO3HABATEIHLHON aKTHUBHOCTH, WCCIICAOBATEILCKUX YMEHUN, KPUTUYHOCTH
MBIIJIEHUS, UHTEpECca K U3yUYEHUIO T€OMETPUH;

dbopMupoBanue (YHKIIMOHATHHONM T'PaMOTHOCTH, PEICBAHTHOM TEOMETPUHM: YMEHUS
pacno3HaBaTh MPOSBICHUS TE€OMETPUUECKUX TOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTyalUsX W MPH U3YYEHUU JIPYTUX y4yeOHBIX MPEIMETOB, MPOSIBICHUS



3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMUS pEaJbHBbIX CHUTyallUH, HCCIELOBAHUS
MIOCTPOEHHBIX MOJIEeN, HHTEpIPETaLluU OJYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJEp)KAaTEIbHBIMU JMHUSIMH YydeOHoro kypca «Il'eomerpus» B 10-11
kiaccax sBysitoTCs: «lIpsiMble M miockocTM B MpocTpaHCTBE», «MHOrorpaHHukmn», «Tena
BpallleHus», «BEKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY, «/[BU)KEHUS B IPOCTPAHCTBE.

Cdhopmynupoannoe Bo ®I'OC COO tpeOoBaHHE «yMETh ONEPUPOBATH MOHATUAMUY,
peeBaHTHBIMH T€OMETPHUH Ha yriayO0néHHoM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXKATENbHBIM JIMHUAM Y4eOHOro Kypca, a (OpPMHUpPOBAaHHE JIOTMYECKUX YMEHUH
pacrpenensercss HE TOJIbKO IO COAEPXKATEJIbHbIM JMHHUSIM, HO M IO TrojaM oOy4yeHus.
Conepixanue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM  PE3yJbTaTaM  OCBOCHHUS
®denepanpHOil paboyeil mporpamMmel, pacnpeAelEHHbIM 10 rojaM 00y4eHUsl, CTPYKTYpPUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHMAJIGHBIM BOMPOCAM OOYYarOIIHECs
obpamanich HEOAHOKPAaTHO. OTO IMO3BOJIIET OpPraHU30BaTh OBJAJEHUE TI'€OMETPUYECKUMU
HNOHATUAMU M HaBbIKAMU IIOCJIEJOBATENBHO M IIOCTYHNATENIbHO, C COOJIOJAEHHEM HpPUHIIMIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYAaTh B OOIIYI0 CHCTEMY TI'€OMETPUUYECKHX
npescTaBiIeHu o0yJaroImuxcs, paclmpss U yriayouss e€, odpasys IpOUHbIE MHOKECTBEHHBIE
CBSI3U.

[Tepexon Kk U3y4EHHUIO F€OMETPUH Ha YriIyOJIEHHOM ypOBHE IO3BOJISIET:

co3naTh yciuoBus Ui AuddepeHunanuu o0ydyeHHs, IMOCTPOEHHUS WHAMBHYaJbHBIX
0o0pa3oBaTeIbHBIX MpOrpaMM, oOOecnedyuTh yriIyOJIEHHOE U3yuyeHHE TIeOMETPUM  Kak
cocraBisitoiel yuedHoro npeamera «MaTtemMaTHKa;

MOJATOTOBUTh OOYYaIOIIMXCSl K MPOJODKEHUIO M3YUYEHHs] MaTeMaTUKU C y4€TOM BbIOOpa
Oynymel mpodeccuu, odecnednBasi MPEEMCTBEHHOCTh MEXIYy OOMMM M MpodecCHOHATbHBIM
0o0pa3oBaHHEM.

Ha wusydenue yueOHoro kypca «l'eomerpusi» Ha yriayos€HHOM ypoBHEe oTBoAuTCH 204
yaca: B 10 knmacce — 102 yvaca (3 yaca B Hegemo), B 11 knacce — 102 yaca (3 yaca B HEIeIN0).



COJEPXAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NTOHATUS CTepeoMeTpur. Touka, npsAMasi, INOCKOCThb, NPOCTpaHCcTBO. ITonsATHE
00 aKCMOMaTHYECKOM ITOCTPOSCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIIEICTBUSI U3 HUX.

B3auMHOE pacnonokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUEC, MTapallIe/IbHbIE U
CKpemumBaromuecs npsaMsele. [IpusHaku ckpemuBarmuXcs NpsMbIX. 1lapaienbHOCTb IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: NapajuleJIbHbIE IPSMBIE B IPOCTPAHCTBE, MAPAUICIBbHOCTh TPEX
NpsMBIX, MApaJUIEIbHOCTh IpPAMOM UM IUIOCKOCTH. IlapamienpHoe M LEHTpaIbHOE
poeKTHpoBaHue, n3o0paxkenne puryp. OCHOBHBIE CBOWCTBA MapaieIbHOTO MPOESKTHPOBAHUSL.
N300paxenue ¢puryp B napauieabHOW MPOEKIUU. YTIIbl C COHAIlpaBJIEHHBIMU CTOPOHAMM, YIOJl
MEXIYy IPsSMBIMA B IIPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajuleabHble IUIOCKOCTH,
CBOMCTBa MapajieNbHbIX mockoctel. [Ipocreiimme npoctpancTBeHHbIE (GUTYPBI HA MJIOCKOCTH:
TETpasap, NapajuleIIeuIle]l, IOCTPOCHUE CEYEHUM.

IleprieHIUKYNSAPHOCT HPSAMOW M IUIOCKOCTH:  IEPIEHIAMKYJSPHBIE IpPsMbIE B
IIPOCTPAHCTBE, NpPsAMbBIE IMAPAJUICIbHBIE W IEPHEHAMKYJSIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TeOpeMa O MPsIMOM IEpIEHIUKYIISIPHOU
mI0ckocT. OpTOroHanbHOEe NpOEeKTUpOoBaHUE. [lepreHIuKyIsAp U HAaKIOHHBIE: PACCTOSHUE OT
TOYKH /10 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 IJIOCKOCTH, MPOEKIUS (GUTYPbl HA IIOCKOCTb.
[lepnenaAMKyISIPHOCTh INIOCKOCTEHN: NPU3HAK MEPIEHAUKYIISIPHOCTH JBYX INIOCKOCTeH. Teopema
0 TPEX NMEPIEHIUKYIIAPAX.

VYTbl B IPOCTPAHCTBE: YIOJI MEKIY IPSAMOM U IIOCKOCTBIO, IBYTPAHHBINA YT OJI, IMHEUHBIA
yroa ABYTpaHHOro yria. TpéXrpaHHbli M MHOrorpaHsHble yribl. CBONCTBAa IUIOCKMX YIJIOB
MHOTrOrpaHHoro yrija. CBoiCTBa IUIOCKMX U ABYTPAHHBIX YIVIOB TPEXTPAHHOro yria. Teopemsl
KOCHHYCOB M CHHYCOB JJIsl TPEXTPAHHOIO yTJIa.

MHororpaHHuKHU

Bunbl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas npusma,
npsiMasi M1 HaKJIOHHas NpU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTb NpusMbl. [lapamienenunen,
NpsMOYTOJIBHBIN IMapajulesienuiie] M ero cpoucrea. Kpardaiime nyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema DOiunepa. IIpoctpanctBeHHass Teopema Iludaropa. [Mupamuma: n-
yroJyibHasi MUpamMuaa, MpaBuUibHas U yceu€HHas nupamuabl. CoiictBa pédep u OOKOBBIX I'paHel
[IpaBWIbHONW nUpaMuibl. [IpaBUiIbHBIE MHOTONpAaHHMKH: IIpaBUJIbHAs MpPU3Ma U NPABUIIbHAs
nupaMuja, IpaBUibHas TPEYroJibHAs MUpaMUAA U MPAaBUIBHBIA TeTpalap, kyO. [IpencraBnenue
O IPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3p, JOAEKadAP U UKOCAdIP.

BpruuciieHrne 3JIeMEHTOB MHOT'OTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomanas 60koBoi
IIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTH MPSIMOW IPU3MBI, IJIOIIAJAb OCHOBAHUH, TeOpema o
OOKOBOW TOBEPXHOCTH MpsMOW mpu3Mbl. [lomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
[IPaBUIILHON MUPAMHU/JIBI, TEOPEMA O IIJIOIIAAN YCEUEHHON TUPAMUIBL.

CuMmMmeTpusi B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM NPABWIBHBIX MHOI'OI'DAaHHHKOB.
CuMmmeTpuss B NPaBWIBHOM MHOTOIPDAaHHHMKE: CHMMETPHS Napajljieenunena, CUMMETPHs
MIPaBUJIBHBIX IPU3M, CAMMETPHS IPABUIIBHOM MUPAMHU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAINPABICHHBIE M IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHL. PaBEeHCTBO



BEKTOPOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XKEHHE BeKTopa Ha uuncio. CpoiicTBa cnoxeHuss BeKTopoB. CBolicTBa
YMHOXKEHHs BeKTOopa Ha uucio. [loHsTue xoMmmninaHapHble BeKTOpbl. [Ipu3Hak KoMIIaHapHOCTH
Tpéx BekTOpoB. IIpaBuno napamienenunena. TeopemMa O pa3joKEHHMH BEKTOpa MO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsmoyrospHas cucTeMa KOOpPIMHAT B  IPOCTPAHCTBE.
Koopaunater BekTopa. CBsi3b MEXKIy KOOpAMHATAMU BEKTOpa M KOOpJAMHATaAMH TOYEK. YTOI
Mex 1y BekTopamu. CKaJsipHOE MPOU3BEEHIE BEKTOPOB.

11 KJIACC

Tesia Bpanienus

[ToHATHA: UMIMHApPUYECKAash TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCThb, cdepuueckas
MIOBEPXHOCTh, O0pa3ylolllue MOBEpXHOCTEH. Tena BpalleHus: LWIMHIP, KOHYC, YyCEUEHHBIN
KOHYC, c(epa, mwap. BzaumHoe pacronoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cepe. M3o0pakeHue Tei BpalleHHsl Ha IIIOCKOCTH. Pa3BépTka nuimHapa U koHyca. CUMMeTpus
cdepsl U mapa.

O0béM. OcHOBHBIC cBoiicTBa 00bEMOB Ten. Teopema 00 00BbEME NPSIMOYTOJBLHOTO
napajienenunena u ciaeactBus u3 He€. OOBbEM HpsMON M HAKJIOHHOW NPU3MBbI, LMIMHIPA,
nupamuiel ¥ konyca. O0bEM 11apa U MapoBOro CerMeHTa.

KoMmOunauuu Ten BpalleHHs M MHOrorpaHHukoB. [Ipu3ma, BHuMcaHHas B LMIMHID,
onucaHHas okoJjio uuiauHapa. [lepecedenue coepsl U mapa c¢ miockocteio. Kacanue mapa u
cdepsl m1ockocThio. [ToHsATHE MHOTOrpaHHUKA, OIMCAHHOIO OKOJIO cepbl, CPepbl, BIMCAHHON B
MHOTOTPaHHUK UJIU TEJIO BpalLICHUS.

[Tnomane mMoBEpXHOCTH LMJIMHJIpA, KOHYca, muomans chepsl u e€ yacteid. [lomobue B
npoctpanctBe. OTHomeHWE O0BEMOB, TUIOMIAJEH TMOBEPXHOCTEH  MOAOOHBIX  (QUTYD.
[IpeobpazoBanue momobusi, romoreTus. PemieHue 3aady Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEpEOMETPUUYECKUX METOOB.

IToctrpoenne cedeHM MHOIOTPAaHHMKOB M Tl BpAIllEHUSA: CEUCHHUS LWIMHJIpPA
(mapanenbHO W TNEPHEHAMKYJSIPHO OCH), CEUEHHUs KOHyca (IapajuleibHble OCHOBAHUIO U
MIPOXOASIIME Yepe3 BEPIINHY), CEUEHUs IIapa, METOJbl TOCTPOCHUSI CEYEHUMN: METON CJENO0B,
METOJ] BHYTPEHHET0 IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

BekTtopsl B npocTpancTBe. Onepanuu HajJ BEKTOpaMHu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOXKEHHA. lIpaMoyronbHas cucTeéMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ IpU
pEILIEHUU F€OMETPUYECKUX 3aay.

JIBUKeHHS B IPOCTPAHCTBE

JBmxenust mpoctpancTBa. OtoOpakeHus. J[BwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHHW. BHIbl ABMKEHUH: MapajuleNbHBIA IEPEHOC, LUEHTPaJbHAsI CUMMETpHS,
3epKajbHasi CUMMETpUs, TOBOPOT BOKPYT npsimoil. [IpeoGpa3oBanus nogodus. [psmas u chepa
Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUSD
(YITJIYBJAEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIIUU O0YyYaroIerocs: Kak akTUBHOTO M OTBETCTBEHHOTO
YJileHa POCCHIICKOro OOIIEeCTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBaX (DyHKIIMOHHPOBAHUS
pa3NIUYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp TPakJaHCKOro oOuLIiecTBa (BBIOOPHI, OMPOCH U JPYroe),
YMEHHUE B3aMMOJICHCTBOBATH C COIMATBbHBIMH HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKUIUSMH H
Ha3HaYCHHEM;

2) maTpuoTH4YecKOE BOCIIMTAHME:

C(OpPMUPOBAHHOCTb POCCUMCKOM TIpa)aHCKOH HICHTUYHOCTH, YBAXXEHHsS K IMPOILIOMY U
HACTOSLLIEMY POCCHUICKOM MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTH)KEHHAM POCCHMCKHX
MaTEMaTUKOB M POCCUICKOM MaTEMaTHYECKOM IIKOJIBI, UCIOIb30BAaHUE 3TUX JOCTHKEHHH B IPYrux
HayKax, TEXHOJIOTUAX, c(hepax SKOHOMUKHY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH poccuiickoro Hapona, cHopMHpPOBAHHOCTh HPAaBCTBEHHOI'O
CO3HAHMSI, 3TUYECKOr0 MIOBEIEHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHHUEM JTOCTHKEHUN HAayKu U
JEeSITEIbHOCTBIO YUEHOT 0, 0CO3HAHUE JINYHOIO BKJIaJa B IOCTPOEHUE YCTOWYHUBOIO OYyAyIIEro;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIOYasl 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEUICHUH, pacCyX JCHHH, BOCHPHUUMUYMBOCTH K MAaTEMaTHUYECKUM AaCIEeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocnuTaHHE:

cOopMHUPOBAHHOCTh YMEHUS NMPUMEHATh MaTeMaTH4YeCKWe 3HAHUS B HMHTEpecax 30pOBOTO U
Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370pPOBbIO (340pOBOE MUTAHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHI M OTAbIXa, peryisipHas (u3ndeckas aKTUBHOCTB), (pu3nueckoe
COBEPIIEHCTBOBAHNUE ITPU 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOM J1€STENBHOCTHIO;

6) TpynoBOe BoCIUTaAHME:

TFOTOBHOCTb K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYIOJO0OUs, MHTEpEC K pa3iIuyHbIM chepam
npo(ecCHOHANBbHOM JEeSITEeIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOH M €€ NPUIOKEHUSMH, yMEHHUe
COBEepIIaTh OCO3HAaHHBIA BbIOOp Oyayuield mpodeccun M peann3oBbIBaTb COOCTBEHHBIE KU3HEHHBIE
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4YECKOMY OOpa30BaHUIO M CaMOOOpPa30BAHMIO HA
IPOTSDKEHUU BCEW JKU3HM, F'OTOBHOCTb K AaKTHMBHOMY Y4YaCTHIO B DEIICHUM IPAKTUYECKUX 3ahay
MaTEMaTUYECKON HAIIPaBJIEHHOCTH;

7) 3K0J10TMYECKOEe BOCIIMTAHME:

COPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KyJbTYypbl, I[OHUMAHUE  BJIMSHUS  COLUAJIBHO-
HKOHOMHUYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOIHOM U COLMAIbHON Cpelibl, 0CO3HAHUE TJI00aJIbHOT O
XapakTepa 3KOJIOTMYECKUX MpoOJieM, OpHEHTalus Ha IpPUMEHEHHME MaTeMaTUYeCKUX 3HaHUU IS
peleHus 3a1a4y B 00JIaCTH OKpY)Karollel cpebl, IIIaHUPOBaHHUE IMOCTYNKOB M OLIEHKH UX BO3MOMXHBIX
MIOCJIEICTBUMN JUIsl OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

cOopMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKd M OOIIECTBEHHOW MPAKTUKH, MOHMMAHWE MAaTEMAaTHYECKOH HAayKH Kak c(epbl YeloBedYecKOn
JEeSITEIbHOCTH, JTAllOB €€ Pa3BUTHS U 3HAUMMOCTHU JUIsl Pa3BUTHS LUMBUIIM3ALIUU, OBJIAJICHUE SI3BIKOM



MaTeMaTUKH W MaTeMaTH4YeCKOMU KyanypOﬁ KaKk Cp€aACTBOM IIO3HAHHMA MHUpPA, T'OTOBHOCTH
OCYHIECTBJIATH ITPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHbIC YHUBePCAJbHbIC YUeOHbIC el CTBUS

basoBble j1oru4yeckue AeicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOILIEHUN MEXIy MOHATUAMH, (QOpPMYIUPOBAaTh ONPEAEICHUS MOHATUM, YCTaHABIMBATb
CYIIECTBEHHBIH MNpH3HAK KiIacCU(HUKAIMH, OCHOBaHMSA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOIMMOIr0 aHAIN3a;

BOCIIPUHUMATh, (OpPMYIMpOBaTh U NPeoO0pa3oBbIBATh CYXACHMS: YTBEPAUTENbHbIE U
OTpHLIATEIbHbIE, EINHUYHBIE, YACTHBIE U O0IIME, YCIOBHBIE;

BBIABIISITH MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEUHs B (paKkTax, JaHHBIX,
HAOMIOEHUAX M YTBEPXKACHUAX, IpeAJlaraTh KPUTEPUH [UIS BBIABICHHS 3aKOHOMEpHOCTEH u
MPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIONB30BAHMEM 3aKOHOB JIOTUKM, JAEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHUHN, YMO3aKJIYEHNU 110 aHAJIOTUH;

IPOBOAUTH CaMOCTOSITENIBHO JO0Ka3aTelIbCTBA MAaTEMATHUYECKUX YTBEpXKIEHUH (IpsAMble U OT
IPOTUBHOI0), BHICTPAUBATh apryMEHTAIMI0, IPUBOIUTH IPUMEPHl U KOHTPIPUMEPDI, 000CHOBBIBAThH
COOCTBEHHbIE CYXACHUSI U BBIBOJIBI,

BbIOMpaTh CIOcO0 perieHus yueOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BAapUAHTOB peIleHus,
BbIOMpaTh HauboJIee MOAXOMAIINI C YIETOM CaMOCTOATEIbHO BbIIETICHHBIX KPUTEPHUEB).

BasoBbie uccienoBarebCKue 1eCTBHA:

UCIOJb30BaTh BOIMPOCHI KaK HCCIEIOBATENbCKUNH HHCTPYMEHT MO3HaHUA, (OpMyIHpoBaTh
BONPOCHI, (UKCHUpYIOLIME TPOTUBOpEUHE, MpoOJieMy, YCTaHABIMBATh KMCKOMOE M JaHHOE,
(dopMHpOBaTh THIIOTE3Y, API'YMEHTUPOBATH CBOKO MO3UIINIO, MHEHUE;

IIPOBO/IUTH CAMOCTOSATENBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEOBAHNUE 110 YCTAaHOBJIEHUIO
0COOEHHOCTE MAaTEMAaTUYECKOro OOBEKTa, SBJIECHHUS, NMPOLECCA, BBIABICHUIO 3aBUCUMOCTENH MEXIY
00BbEeKTaMH, SBJIEHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OpMysIMpoBaTh OOOOILEHHS M BBIBOJABI IIO pe3ysbTaTaM IpPOBEIEHHOTO
HaOJI0/IeH!s], MCCIEeOBAaHUs, OLEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pPE3yJbTaTOB, BHIBOJOB MU
0000 11IEHHNI;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIABUIATH IPEIIOIOKEHUS O €T0
Pa3BUTUU B HOBBIX yCJIOBUSX.

Pabora ¢ ungopmanueii:

BBIIBIIAITh J1epuIuThl MHGOpPMAIMK, JAHHBIX, HEOOXOAMMBIX AJsI OTBETa HAa BONPOC U JUIs
peleHus 3aaauu;

BbIOMpaTh ~ MH(OpPMALMIO  HU3  HUCTOYHUKOB  pA3JIMYHBIX  TUIOB,  AHAJIM3UPOBATH,
CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIUIO PA3IMUHbBIX BUJOB U (POPM Ipe/icTaBICHMUS;

CTPYKTYpUpPOBaTh MHGOpPMAIUIO, MPEACTaBIATh €€ B pa3JU4HBIX (opMax, HUIUTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HaJAEKHOCTh MH(OPMAIIUU 0 CAMOCTOSITENIEHO CPOPMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCAIbHbIC YUeOHbIe 1eHCTBUS
Oo0wenne:



BOCHPUHUMATh U (POPMYIMPOBATH CYKAECHUSA B COOTBETCTBUU C YCIOBUSAMH U LIEISIMU OOIICHUS,
SCHO, TOYHO, TPAMOTHO BbIpaXkaTb CBOK TOYKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHMS 110 X0y PEIICHMs 3aa4l, KOMMEHTHUPOBATh [TOJYyYEHHBIN pe3yJbTaT;

B XOJ€ OOCYXJEeHHsS 3aJaBaTh BONPOCHl IO CYIIECTBY OOCYXJaeMOHl TeMbl, NpPoOJIEMBbI,
pelmaeMoN 3aJadd, BBICKA3bIBaTh MJEH, HALICJIICHHBIE HAa IIOUCK PELICHMs, CONOCTABIIATH CBOU
CYXJEHUS C CYXACHMSIMM JPyTrUX YYacCTHUKOB Juajora, oOHapyXHBaThb pa3jiMuue U CXOJCTBO
MO3UIIMH, B KOPPEKTHOM Gopme popMyTHpOBaTH pa3HOIIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl pPEIIEHUS 3aJauyd, OHKCIEPUMEHTA, HCCIEN0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOPMAT BBICTYIUICHUS C Y4ETOM 3a/1ad IpPE3eHTAMd U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHBIE YHUBEpPCAIbHbIE yUeOHbIE e CTBUS

Camoopranuzanus:

COCTaBJIATh IUIaH, AJTOPUTM pelIeHus 3aJaud, BBIOMPATh CIOCOO pemeHuss ¢ y4EToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHPOBAThH
BapUaAHTHI pEIICHUH ¢ y4€TOM HOBOW MH(OpMaIuy.

CaMOKOHTPOJIb, SMOIIHOHAJI bHbIN MHTEJ/LJIEKT:

BJIaJIeTh HABBIKAMH IO3HABATENILHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX ACHCTBUHA U
MBICTIUTENIFHBIX MPOLIECCOB, UX PE3YyJbTaTOB, BIAJETh CIHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJibTaTa pelleHuss MaTeMaTUYeCKOM 3a/1auu;

MPEABUICTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IIPH PCIOICHUH 3aJladyd, BHOCUTH
KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IEIU M YCIOBUSIM, OOBSICHATH MIPUYUHBI JOCTHIKECHUS UITH
HEJOCTIKEHUSI PE3yJIbTaTOB JIEATEILHOCTH, HAaXOJIWUTh OIMMOKY, JaBaTh OIEHKY NpPUOOPETEHHOMY
OTIBITY.

CoBMecTHAas 1€ATEJILHOCTD:

MMOHMMATh ¥ WCIOJIF30BATh IMPEUMYIIECTBA KOMAHIHOW M WHIWBHUIyallbHOW pabOTHI IMpu
pelieHu y4eOHBIX 3a7a4, MPUHUMATH [1eJIb COBMECTHOHM AESITeNbHOCTH, TIIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThI, pacipenesiTe BUABI paboT, JOrOoBapHUBaThCSA, 0OCYXKIATh MPOLECC U PE3yIbTaT
paboTbI, 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNINOBBIX (opMax paboTel (0O0CykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMbI» M UHBIE), BBIMOJIHITh CBOIO YacTh pabOTHI U KOOPAUHUPOBATH CBOM IEHCTBHS C OPYTHMH
YJieHaMH KOMAaHJIbl, OLIEHWBAaTh KauyeCcTBO CBOEr0 BKJaJa B OOMMH MPOAYKT MO KPUTEPUSM,
cOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHSL.

HNPEJMETHBIE PE3YJIBTATDBI

K xonny 10 kiacca o0y4aromuiicst HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSATHSAMHU CTEPECOMETPUM NPH PCIICHUU 3aJad U
MMPOBCACHUN MaTEMATUICCKUX paccymueHHﬁ;

® T[IPUMCHATHL AKCHUOMBI CTCPCOMETPHUHN U CJICACTBHA W3 HUX IPHU PECHICHUHU T'COMETPHYCCKUX
3a/1ay;

L4 KJ'IaCCI/I(i)I/II_[I/IpOBaTI) B3aUMHOC DPACIIOJIOXKCHHUEC IIPAMBIX B IIPOCTPAHCTBE, MJOCKOCTEH B
IMPOCTPAaHCTBE, IIPAMBIX U MJ0CKOCTEH B IMPOCTPAHCTBC,



CBOOOJIHO ONEPUPOBATH MMOHSTHUSIMM, CBSA3aHHBIMM C YIJaMH B IIPOCTPAHCTBE: MEXIY
MPSIMBIMH B IIPOCTPAHCTBE, MEXAY IPSAMON U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHSAMHE, CBI3aHHBIMU C MHOT' OT'PaHHUKAMH;

CBOOOJIHO paclio3HaBaTb OCHOBHbIE BHJbl MHOIOIPAaHHUKOB (IIpU3Ma, MHpaMuia,
IPSIMOYTOJILHBIN Mapauienenunen, Kyo);

KJ1accu GUIIMPOBATH MHOTOI'PaHHUKH, BRIOMpasi OCHOBaHMS JJIsl KilaccuuKaiuy;

CBOOOZHO ONEpHpPOBATh TOHATHUSAMH, CBS3aHHBIMH C CEUEHHEM MHOTOI'PaHHHUKOB
IJIOCKOCTBIO;

BBIMOJIHATD MapajijiefibHOe, HEHTpaJbHOE U OPTOrOHAJbHOE MPOEKTHpOBaHHE (GUTYp Ha
TUTOCKOCTb, BBIMONHATH H300paxeHus: GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB pa3JMYHbBIMH METOJaMH, BBIIOJHATh (BBHIHOCHBIE)
IUIOCKUE YEePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIISATh  IUIOINAAM  IOBEPXHOCTEH  MHOIOTPaHHMKOB  (IIpU3Ma,  NHMpamMuaa),
reoMEeTPUYECKUX TeN C IPUMEHEHUEM (HopMyT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: CUMMETPHS B MIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPHUH, LEHTP, OCb U IIOCKOCTh CHMMETPUH (PUTYBI;

CBOOO/IHO ONEpPUPOBATH MOHATUSIMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HaJ BEKTOPAMY;

pemiath 3aJayd  Ha JI0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHHMH U HaxOoXJAeHue
F€OMETPUYECKUX BEIMYMH, IIPUMEHSSI U3BECTHBIE METOJbI NPU PEIICHMH MaTEeMaTUYECKUX
3a/1a4 NOBBILLIEHHOT O U BBICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIMOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4;

U3BJIEKaTh, MPEOOPa3OBBIBATh M HHTEPIPETHPOBATH WHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpudecKkux (Gpurypax, mpeacTaBICHHYIO Ha YepTeKax U PUCYHKaX;

MIPUMEHSATH IOJIYYEHHBbIC 3HAHHUS HAa IPAKTHKE: CPAaBHMBATh W AHAIM3UPOBATh PEAJIbHBIC
CUTyallu¥, MPUMEHATh U3Y4YEHHBIE MOHATHS B IIPOLIECCE MOUCKA PEIICHUS MaTeMaTU4YECKU
copMyIMpPOBaHHONW MPOOJIEMBbl, MOEIUPOBATh PEANIbHBIE CUTyallud Ha S3bIKE F€OMETPHH,
HCCJIEN0BATh IIOCTPOCHHBIE MOAEIN C HCII0JIb30BAHUEM I'€OMETPUUECKHUX ITOHSATUN U TEOPEM,
annapara aiareOpbl, pemaTh IpPaKkTHUYECKHE 3aJayd, CBA3aHHbIE C HAXOXKACHHUEM
F€OMETPUYECKHUX BEINYUH;

UMEThb MpeJCcTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS I€OMETPUM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konny 11 kiacca oOyyaromuiicss HayquTCs:

CBO6OI[H0 OIIeprupoBaTh MNOHATUAMH, CBA3AHHBIMU C IIHJIHHI[pH‘IGCKOﬁ, KOHHYECKOH H
cepruyecKoil MOBEpXHOCTSIMU, OOBSACHITH CIIOCOOBI IOTY4YEHHUS;

OIEpUPOBATh MOHATUSIMH, CBI3aHHBIMU C TEJIaMH BPAICHUS: [IUJIMHAPOM, KOHYCOM, chepoi
U 11apOM;

pacrio3HaBaTh Teja BpallleHHs (UMJIMHApP, KOHYC, cepa M Imap) U OOBICHATH CIIOCOOBI
IMOJTYYCHU A TCJI BpalllCHUS,

KJ1acCH (PUIIMPOBATH B3AUMHOE PaCIIOIOKeHHE c(hepbl U IIOCKOCTH;

BBIUUCIIATh BCIMYHUHBI 3JICMCHTOB MHOT'OI'PAHHUKOB W TCJI BpalllCHUA, 00BEMEI U miomanun
HOBerHOCTCﬁ MHOI'OIrpaHHUKOB W TCJ BpalICHHA, T'€OMCTPUUCCKUX TCI C NPUMCHCHUCM

popmy;



CBOOOJIHO OIEpUPOBATH IOHATHSIMH, CBS3aHHBIMH C KOMOMHALMSAMU Tel BpallleHus Hu
MHOTOTPaHHUKOB: MHOI'OTPaHHMK, BIIMCAaHHBIN B cepy U OMHMCaHHBIM 0KO0J0 cdepsl, chepa,
BIHMCAaHHAsl B MHOT'OI'PaHHUK UJIM TEJIO BPAIlleHHUS;

BBIYUCIISITH COOTHOIICHHUS MEX/1Y IJIOLIAIIMH IOBEPXHOCTEH U 00bEMaMH MOIOOHBIX TEIT;
n300pakaTh U3yyaeMble (UIypbl, BHINOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUThH CEUECHUS Tell BpallleHuUs;
U3BJIEKAaTh, WHTEPIPETHPOBATH U IMPEOOPA3OBHIBATh MHOOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKkux (Gpurypax, mpecTaBICHHYIO Ha YepTeKax U PUCYHKAX;

CBOOOIHO OIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATH ONEepaIii HaJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CHCTEME KOOPAUHAT;

pelaTh reoMeTpUYECKUE 3a/lauyd Ha BBIUMCICHHUE YIJIOB MEXAY MPSMBIMU U IJIOCKOCTSAMH,
BBIYMCIIEHUE PACCTOSHUNM OT TOYKHU JO IUIOCKOCTH, B II€JOM, Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/1a IIPH PELICHUN;

CBOOOZHO OINEpUPOBaTh IMOHATUAMH, CBA3AHHBIMU C JIBUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JABUXKECHHII;

BBIIOJIHSTh N300paXK€HHsl MHOIOI'PaHHUKOB U TeJ BpallleHUs IpU NapauleIbHOM IepeHoce,
LIEHTPAJbHOH CHUMMETPUH, 3E€pPKAJIbHOM CHUMMETPHM, NpPU TOBOPOTE BOKPYr IHPAMOH,
npeoOpa3oBaHus MOA00H;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB U TeJ BpAILlEHHs: CEYEHHs LMJIMHApA (HapajuiebHO U
MEPIEHINKYJIIPHO OCH), CEUEHHs KOHYca (MapaiielbHble OCHOBAHUIO U MPOXOJAIIUE Yepe3
BEpILUHY), CEYECHUs 11apa;

UCIOJb30BaTh METOJbl IIOCTPOEHUS CEUEHMM: METOJ CJIENO0B, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

NPUMEHATh TeoMeTpuYecKue (akTbl I8  pelIeHHS  CTePEeOMETPUYECKUX  3ajad,
MPEANOaralolX HECKOJIBKO IIaroB PelIeHHs, €CId YCIOBUS IPUMEHEHHS 3a/1aHbl B SIBHOU
U HESIBHOH (opme;

pemiath 3aJayd  Ha JI0Ka3aTeJbCTBO MAaTEeMAaTUYECKMX OTHOIIEHUH M HaxoXIeHHe
reoOMEeTPUYECKUX BEJINYMH;

IPUMEHATh NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKALIUOHHBIE CHCTEMBI IpU
PELICHUN CTepeOMEeTPHUYECKUX 3a1ay;

IIPUMEHATh MOJIyYEHHbIE 3HAHUS HA IPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U OLCHUBAThH
peasibHble CUTYyallud, IPUMEHATh W3Y4YEHHBIE IOHATHUS, TEOPEMBl, CBONCTBA B IpOIECCE
MOMCKA PELIEHUs MaTEMaTH4YeCKU ¢(OPMYJIMPOBAHHOMN MPOOJIEMBI, MOAEIUPOBATH peasIbHbIE
CUTyallUd Ha S3bIKE I'€OMETPUHU, HCCIIEAOBATH IMOCTPOCHHBIE MOJENIU C HCIOJIb30BAHHEM
reOMEeTpPUYECKUX MOHATUH M TeopeM, almapara ajreOpbl, peuiath NpakTUYecKHe 3a/layu,
CBSI3aHHBIE C HAXO0XKJIEHUEM T'€OMETPUUECKUX BETHUNH;

UMETh IpeCTaBJIeHUs] 00 OCHOBHBIX JTallaX pPa3BUTHs I'€OMETPHUHM KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3iesoB H TeM (undposbie)
n/n MporpaMMsbl Bcero Konrpoaeneie | - Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThbI pecypesI
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosoxeHne npsiMbIX B 6 1
MPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSIMBIX U MIJIOCKOCTEH B 3
IPOCTPAHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosiHUS 16
MHororpaHHUKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CHCTEMATH3AIIUS 5 )
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne i/ P Konrtpoasbnbie | IlpakTuyeckue (mupp )
NMporpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpeHuE, 000 LueHI:Ie u 15 1
CHUCTEMaTH3alMsl 3HAHUH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Te
6 JIBM>KeHUS 5 1
I1 600
7 OBTOpEHHE, 000 meHI/UIe u 17 )
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHHS

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3zoBarejibHbIE

pecypchbl

OcHOBHBIC TTpaBHJIa U300PAKECHHS HA
PUCYHKE TIJIOCKOCTH, TTapalIeIbHbIX
IPsSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[loHsTHS cTepeoMeTpuu: TOUKa, NpsmMasl,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuia N300pakeHUsI Ha pUCYHKE
IJIOCKOCTH, apaJuIeIbHbIX MPSIMBIX
(0Tpe3KOB), CepeIMHbI OTpE3Ka

[TonsiTus: mepecekaronmecs mIoCKOCTH,
nepeceKarImecs npsiMas U II0CKOCTb;
MOJIyTPOCTPAHCTBO

[TonsiTHs: mepecekarommecs MIOCKOCTH,
nepeceKaroIrecs npsMast 1 mioCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakxeHHe
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYILECTBYIOLIIMX 00bEKTOB

MHororpaHnHUKH, U300pakeHne
MPOCTEUIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINX 00BEKTOB

AKCHOMBEI CTCPCOMECTPUHU U IICPBLIC
CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBHUSI U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBBIE
crnenctBus u3 HUX. CriocoObI 3a1aHus
MPSMBIX U MIJIOCKOCTEN B TPOCTPAHCTBE.




O0603Ha4YeHHsI TPSMBIX M IIOCKOCTEH

10

N3o0pakeHHe ceueHuid MupaMuIbl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEbpa. M300pakeHHe TepecedeHus
MTOJIY4E€HHBIX MJIOCKOCTEH.
PackpammBanye NOCTpOCHHBIX CEUEHUM
pa3HBIMU [[BETAMU

11

N306paxenne cedeHnii mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOAAT Yepe3 Ux
pEbpa. N3o06pakenue nepecedeHust
IIOJIY4E€HHBIX IJIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUECHUM
pa3HbIMU LIBETAMU

12

N300paxenne cedeHni nupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEopa. N300pakeHue mepecedeHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammBanyie NOCTpOEHHBIX CEUEHUI
pa3HBIMU [IBETAMU

13

N3006paxenne cedeHni mupaMusl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOSAT Yepe3 Uux
pEbpa. N3o0pakeHue nmepecedeHust
MIOJIY4ECHHBIX IJIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUECHUM
pa3HbIMU [IBETAMU

14

MeToz cienoB i IOCTPOSHUS CEUeHUM

15

MeTon cnenoB il HOCTPOEHUS CEUEHUH.
CBolicTBa nepece4eHuil IpsIMbIX U
IJIOCKOCTEN

16

Merton cinenoB AJisi MIOCTPOEHUS CEUEHUM.
CBoiicTBa nepeceueHui MpsMbIX U
TIOCKOCTEN

17

[Toctpoenue cedenuit B mupamMuie, Kyoe
o TpéM Toukam Ha péopax. Co3zganue




BBIHOCHBIX UYEPTEXEi U 3aKCh 1IaroB
MIOCTPOCHUS

18

[TocTpoenue ceueHuit B mupamMuie, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aM1Ch IIaroB
MOCTPOCHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEW U 3aMKCh 1IaroB
MOCTPOECHUS

20

[TocTpoeHue ceueHnii B mupamMue, Kyoe
o TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX qepTen(eﬁ U 3aIIiCh 1aroB
MTOCTPOCHUS

21

[ToTOpeHue mianumerpuu: Teopema o
[IPONOPLMOHATILHBIX OoTpe3Kkax. [logodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUEHHAX HA
BBIHOCHBIX uepTexax. Victopus pa3Butus
IJIAHUMETPUH U CTEPEOMETPUH

23

Kourponsuas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

24

B3aumHoOe pacroyioxkeHne mpsMbIX B
npocTtpaHcTBe. CKpelrBaromumecs
npsaMble. [Ipu3Haku cKpenmBaronmxcs
npsMbix. [lapannensHbie npsMbie B
IIPOCTPAHCTBE

25

Teopema o cyleCTBOBaHUHU U
€AMHCTBEHHOCTH NPSAMOM MapauieIbHON
JTAHHOW MPSMOU, TPOXOISIIEH yepe3
TOYKY IPOCTPAHCTBA U HE JIEKAILEH HA
JTAHHOU MpsMOM. JIemMma o nepeceueHuun
napajieIbHbIX TPSIMBIX MJIOCKOCTHIO




26

ITapannensHOCTh TpeX NpsAMBIX. Teopema
0 TPEX mapauielIbHBIX MPsIMBIX. Teopema o
CKPEILMBAOIIMUXCS MPSIMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaJIETbHOT O
poekTUpoBaHus. M300pakeHne pa3HbIX
¢buryp B napayiesbHON MPOEKINH

28

LlenTpanbHas npoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJ
MEXY OPSMBIMU

29

3azayy Ha JOKA3aTeIbCTBO U
HCCIJICJIOBAHNE, CBSA3aHHBIE C
pPacoyIOKEHUEM IPSIMBIX B IPOCTPAHCTBE

30

[TonsTHSA: MapaIeIbHOCTh IPSIMON U
IIJIOCKOCTH B IpocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTH MPSMOM U IUNIOCKOCTH.
CBoiicTBa mapayieIbHOCTH MPSAMOM 1
IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1a4un Ha BEIYUCIICHUE U
JI0Ka3aTeJIbCTBO, CBA3AHHBIC C
MapaJuIeIbHOCTBIO IPSMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTtpoenue ceueHust, IPOXOASLIETO YEPE3
JAHHYIO TIPSMYIO Ha YEepTEeXe U
MapaJiyIeIbHOT O Jpyroi nmpsaMon. Pacuér
OTHOILIEHUI

33

[TapannensHas mpoeKus, IPUMEHEHHE
JUIs IOCTPOEHUS CeUeHU Kyba u
napajuienenumnena. Cporcrea
napajuieJenunesa u npu3Mbl

34

[MapannensHsle mockocty. IIpusHaku
NapajyIeIbHOCTH JBYX INIOCKOCTEN

35

Teopema o mapajuieTbHOCTU U
C€IUMHCTBEHHOCTH ITIJIOCKOCTH, HpOXOI[SIHIGﬁ




4yepe3 TOUKy, He IPUHAJICKALTYIO0 JaHHOU
TJIOCKOCTH U CJIEJCTBUS U3 HEE

36

CBoiicTBa mapaieJbHbIX MIIOCKOCTEN: O
NapajIeIbHOCTH MPSMBIX ITEpecedeHus
IIpH IEPECEUEHUN ABYX MapalIeIbHbIX
IIJIOCKOCTEN TpeTher

37

CaoiicTBa mapanienbHbIX IIOCKOCTEH: 00
OTpe3Kax MapajulesIbHbIX MPSMBIX,
3aKITF0YEHHBIX MEXY NapajuleIbHbIMU
IJIOCKOCTAMHU; O IIEPECEYEHUH IIPSIMOM C
JBYMSI IaPAJUIEIbHBIMU INIOCKOCTSIMU

38

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
HPSIMOYT OJIBHOT'O TPEYT OJIbHHUKA

40

CaoiicTBa Ky0a U pSIMOYTOJIbHOTO
napajuleJenunesa

41

Boruncnenue 1MH OTpe3KOB B KyOe U
MIPSIMOYT OJIbHOM NapauieIenuneie

42

[lepnenaAMKyYIAPHOCTD MIPSIMOI U
mrockoctu. [Ipusnak
MEPIIECHAUKYJIIPHOCTH IIPSIMOU U
IIJIOCKOCTH

43

[lepnenAMKyIAPHOCTD IPSIMON U
mnockoctu. IIpusHak
MEPIIEHANKYJIIPHOCTH IIPSIMOU U
IJIOCKOCTHU

44

Teopema 0 CyIlIeCTBOBaHHH U
€IMHCTBEHHOCTH MPAMOH, MTPOXOIsILEH
yepe3 TOYKY IPOCTPaHCTBA U
MEPIEHIUKYISIPHON K MJIOCKOCTH

45

IImockoctu u NEPICHAUKYJLIPHBIC UM
NIpAMBIC B MHOI'OI'pPaHHHUKAX

46

[limockocTr ¥ nEpHEeHAUKYJISIPHbIE UM




IPAMBIC B MHOI'OI'PaHHHUKAX

47

[lepnenauKymsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHANKyIApa U3 TOYKU Ha
MIPSIMYIO

48

[IeprieHMKySAp U HAKJIIOHHAS.
[TocTtpoenue nepneHauKyIsipa U3 TOYKU Ha
MPSMYIO

49

Teopema o Tpéx nepreHauKyJspax
(npsiMast 1 oOpaTHasi)

50

Teopema o Tpéx nepreHauKyJspax
(npsiMast 1 oOpaTHasi)

51

VYron Mexay CKpemmBarOIMMUCS
IPSIMBIMH

52

[Touck mepneHIuKyJISPHBIX TPSMBIX C
TTOMOIIBIO MEPHEHIUKYIISPHBIX
IJIOCKOCTEHN

53

OproroHaibHOE MPOSKTHUPOBAHHE

o4

[Toctpoenue ceuenuit Kyda, mpU3MBbl,
MPaBUJIHLHOM MU PAMUIBI C TTOMOIIBIO
OpTOTOHAJIHHOW MPOEKIINU

95

[Toctpoenue ceuenuit Kyda, mpU3Msl,
MIPaBUIILHONU MUPAMHUJIBI C TOMOIIBIO
OpPTOr'OHAJIbHOM IPOEKIIUU

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO M1ockocTH. [1nockoctu
CHUMMETpPUI B MHOT OTpaHHUKAX

57

[Ipu3Hak nepreHauKyJIIpHOCTH IPSIMOHN U
IJIOCKOCTHU KaK CIIEICTBUE CUMMETPUU

58

IIpaBusibHBIE MHOTOrpaHHUKHU. Pacuér
paccTOSIHUM OT TOYKH J10 MJIOCKOCTU

59

IIpaBusibHBIE MHOTOTrpaHHUKHU. Pacyér
pacCTOSHUM OT TOYKH J10 INIOCKOCTH

60

CnocoObl OMyCTUTh EPIEHANKYIISAPDIL:
CHMMETPHUS, CIBUT TOYKH I10




napajuieibHON NpIMOi

61

CnBur 1o HenapasuieJIbHOW MpsIMOi,
U3MEHEHUE PACCTOSTHUAMN

62

Kontponbshas padora "B3anmaoe
pacIonokKeHue MPsIMBIX U MIIOCKOCTEH B
npoctpaHcTae”

63

[ToBTOpEHHKE: Yroyl MeXAy NPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYrOJILHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHHUE: yroa Mexay
CKPEILIUBAIOIIUMUCS MPSIMBIMH B
POCTPAHCTBE

65

['eomeTpuyeckre MeToAbl BEIYUCICHUS
yIJla MEXY IPSMBIMA B MHOI' OTPAaHHUKAX

66

JIByrpanHbIil yroj. CBONCTBO JMHEHHBIX
YIJI0B IBYTPAHHOIO yIJIa

67

[lepnenguKyIpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO IE€PIEHANKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepreHIuKyJIIpHOCTH
IJIOCKOCTEN; TeopemMa O IpsIMOn
IIEPECEYCHU IBYX IUIOCKOCTEN
NEPIEHANKYJSIPHBIX TPEThEH INIOCKOCTU

69

[IpsimoyronbHbII napasenenunesn; Kyo;
U3MEpEHHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenunena

70

Teopema o quaroHay npsIMOYroJabHOr0
napajulesIenUIeaa U CIEICTBUE U3 Heé

71

CrepeoMeTpUUECKUEe U TPUKIATHbIE
3a7a4M, CBSI3aHHBIE CO B3AaMMHbBIM
PacCIOI0KEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpEMUBAIONTUECs IPSIMEBIE,
napajuiebHbIC TNIOCKOCTH B CTAHAAPTHBIX




MHOI'OI'PAaHHHKAaX

73

ITapa napanienbHbIX MIOCKOCTEN HA
CKPEIIMBAIOIINXCS IPSAMBIX, PACCTOSHUE
MEXY CKPEIIHUBAIOMIMMUCS IIPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrositHue oT TOUKHM 0 MIJIOCKOCTH,
paccTosiHue OT MPSIMOH /10 TNIOCKOCTH

75

Beluucrnenne paccTosSsHUN MEXIY
CKPEIUBAIOIUMHUCS NPIMBIMH C
IIOMOILBIO EPIEHIUKYIISIPHOM IJIOCKOCTU

76

TpéxrpaHHblil yroi, HepaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Tucdaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOIO yria

77

DneMeHTH chepruuecKoil TEOMETPUH:
reojie3nuecKre JMHUM Ha 3eMiie

78

KonTtponwsnas padora "Yrisl u
paccrostHus"

79

Cucrematusanus 3HaHUN "MHOrOrpaHHUK
1 €ro 3JIEeMEHTHI"

80

I[Inpamupga. Buasl nupamuy. [IpaBunsHas
nUpamMuia

81

[Tpuzma. [Ipsimast 1 HaKJIOHHAS TPU3MBI.
[IpaBuibHas mpusma

82

IIpsimoli mapasuenenunes,
IpSAMOYTOJIbHBIN Mapauiesienunes, Kyo

83

Brinykibie MHOrOrpannuku. Teopema
Dilnepa

84

Brinykiisie MHOrOrpanHuku. Teopema
Oiinepa. [IpaBusibHbIE ¥ MOTYNPABUIbHbBIC
MHOT'OI'PaHHUKHU

85

KontponbsHas padora "MHororpanHuku"

86

[TonsiTe BekTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE




87 CymMa BEKTOpPOB 1
88 Pa3HoCTh BEKTOPOB 1
89 [IpaBuno mapamienenumnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Pasznoxenue BekTopa mo 6azucy Tpeéx 1

BEKTOPOB, HE JISKAIIUX B OJHOH

TUIOCKOCTH
92 CkansipHOe IPOU3BEICHUE 1
93 Brruucnenue yriia Mexay BEKTOpaMH B 1

IIPOCTPaHCTBE
94 [Tpocreiimme 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Tpocrelimme 3a1a4u ¢ BEKTOPaAMHU 1
97 [TpocTeiimme 33124 ¢ BEKTOPaMHU 1
98 O60011eH1E U cucTeMaTU3alys 3HaHUI 1
99 O60011eH1E U cucTeMaTU3alys 3HaHUI 1
100 Hrorosast KOHTpoJIbHAS paboTa 1
101 Hrorosasi KOHTpoJbHAs paboTa 1
102 O00011IeHNE U CUCTEMATH3AIAS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne Tema ypoka KoJsnyecTBo yacoB Hara DJIeKTPOHHBIE
n/n Bcero Kourpoabubie | IlpakTnyeckue | u3y4deHusi | nudppoBbie
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcehbl
1 IToBTOopenune tems! "KoopanHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTPaHCTBE"
2 IToBTOpenune temsl "CkansspHoe 1
MPOU3BEAECHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Briuncnenue yria 1
MEX/1y BEKTOpaMu B IIPOCTPaHCTBE"
4 [ToBTOpenue Tembl "YpaBHEHHUE MPSIMOI, 1
MpoXoAsIIeH yepes JIBe TOUKHU"
5 YpaBHEHHUE IIJIOCKOCTH, HOPMaJib, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KAX
6 YpaBHEHUE IIJIOCKOCTH, HOPMaJib, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KAX
7 BekTopHoe npousBesieHrEe 1
8 JIuHeliHble HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMHPOBaHUE
9 JIuneiiHble HEPABEHCTBA, JIMHEHHOE 1
IPOrpaMMHPOBaHUE
10 AHanuTHYECKHE METOABI pacyéTa yria 1
MEXy NPSMBIMU B MHOTOT paHHUKAX
11 AHanuTHYECKHE METOABI pacuéra yria 1
MEX]y MJIOCKOCTSIMU B MHOI' OTpaHHHMKAX
12 dopmyiia pacCTOSIHUA OT TOYKH 10 1
IJIOCKOCTH B KOOPJMHATAX
13 Haxoxaenue paccTossHuid OT TOYKH 10 1
MIJIOCKOCTHU B KyOe
14 Haxoxzaenue pacCTosHUNM OT TOYKH 10 1
MJIOCKOCTH B TPaBUJIBHOM MHUpaMUe
15 KonrtponeHas pabora "AHanmuTuueckas 1 1

reomerpus’”




16

CeueHust MHOT Or'PaHHUKOB: CTAaHAAPTHLIC
MHOT'OI'PAHHHUKH

17

CeueHnsi MHOTOTPAaHHUKOB: METOJI CJIETIOB

18

CeueHus MHOTOTPAaHHUKOB: CTaHIapTHBIE
TIOCKOCTH, TEPECEUYCHUS MPSIMBIX U
IIJIOCKOCTEHN

19

[TapayienbHble NPSAMBIE U IJIOCKOCTH:
napajuiebHbIe CEYCHUS

20

[TapannenbHbIe TPSIMbIE U TIIOCKOCTHU:
pacy€T OTHOILEHU I

21

[TapannenbHbIE TPSIMBIE U TIIOCKOCTHU:
YIJIBI MKy CKPEIIMBAKOIIUMUCS
NPSAMBIMU

22

[lepnenauKyIsipHBIE IPSAMBIE U
MJIOCKOCTHU: CTaHJAPTHBIE MaPhI
MEPIEHAUKYJIIPHBIX IJIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOT PAHHHUKOB

23

IleprieHIMKYyJISIpHBIE TIPAMBIE U
IIJIOCKOCTHU: TEOPEMA O TPEX
NIEPIIEHINKYJIAPAx

24

[lepnenaukynsipHbIE IPAMBIE U
MJIOCKOCTHU: BBIYUCIICHUS IJIUH B
MHOT'OI'paHHHUKAX

25

[ToBTOpeHue: niouau
MHOTOYTOJIbHUKOB, (DOPMYJIBI AJIs1
JIoIAAe, CooOpakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIsI
MJIOMACH, COOOpaKEHUs MOa00us

27

IToBTOpEHueE: MmIomau
MHOT'OYTOJIbHUKOB, (hOpMYJIbI AJIs1
MJIOMAACH, COOOpaXKeHUs OO0

28

[Tnomaay ceueHunit MHOTOTpaHHHKOB!
TUTOIIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha




YacTH, COOOpakeHUS TTOT00MS

29

[nomanu ceyeHnii MHOTOrPaHHUKOB:
TIJIOIIA/IM TIOBEPXHOCTEM, pa3pe3aHus Ha
94acTH, COOOpaKkeHUs TO100usI

30

KonTtponwsnas padora "IloBTopeHue:
MHOT'OTPaHHUKH, CEYEHUS
MHOT'OI'paHHUKOB"

31

O6béM Tena. O0BeM NPIMOYTOJIBHOTO
napaJulesenunesa

32

3anauu 00 ynBoeHUH Ky0a, 0 KBaJapaType
Ky0a; 0 TPUCEKIMH yTria

33

CrepeomeTpudeckue 3a/1a4u, CBsI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuieNienumnena

34

[IpukiagHble 3aa4u, CB3aHHBIE C
BBIUHCIICHUEM 00BEMA MPSIMOYTOIBLHOTO
napaJjuiesienunena

35

O0BEM NPAMON MTPU3MBI

36

CrepeoMerpuyecKre 3a/1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BEMOB MPSMOM TPU3MBI

37

[Tpuknagable 3a1a49H, CBI3aHHBIE C
00BEMOM IPSIMON PU3MBI

38

Brruncnenne o0bEMOB Tell C TOMOILBIO
onpenenéHHoro uHTerpana. Oobém
HAKJIOHHOM NPU3MBI

39

Brruncienue 06bEMOB TeJ ¢ TOMOIIBIO
onpenenéHHoro uurerpana. O0bEM
UpamMuabl

40

dopmyiia 00bEMa MUPAMUIBI.
OTHOIIICHHE 00bEMOB MUPAMHU/L C OOIIIUM
YTJIOM

41

dopmyna 06bEMa MHpPaMUIBI.
OTtHomeHre 00beMOB MUPaAMUA ¢ OOIIUM
yTJIOM




42

Crepeomerpuyeckue 3a1a4u, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
00bEMaMU MUPaMUIbI

44 [Tpuknanusie 3anauu o Teme "O0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM HAKJIOHHOH
TIPU3MBI

45 [Ipuknanusie 3anauu no teMe "OO0bEMBI
Ten'", cBsI3aHHBIE C 00HEMOM MU PAMHU/IBI

46 [Ipumenenue 00bEMOB. Brruncienne
paccTosTHUS 10 TIIOCKOCTU

47 KonTponbsnas pabora "O6béM
MHOT'OrpaHHHUKA"

48 [umuaapruyeckasi TOBEPXHOCTb,
0o0pa3yrolye MUIMHAPUYECKOM
MOBEPXHOCTH

49 Hunuuap. [psimoit KpyroBoi HUIAHAP.
[1nomaas MOBEpXHOCTH IMIIMH]IpA

50 Konndeckas moBepXHOCTb, 00pa3yromime
KOHHUYECKOM noBepxHocTH. Konyc

o1 Ceuenue KoHYyca MIOCKOCTHIO,
napajuieIbHON MITOCKOCTH OCHOBAHMS

52 VYceuénnslit konyc. M3o06paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOI MTOBEPXHOCTH U
IIOJIHOM IIOBEPXHOCTH KOHYCA

o4 [Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOM IIOBEPXHOCTH KOHYCa

55 Crepeomerpryeckue 3a/1a4u Ha
JI0Ka3aTEeNbCTBO U BHIYHCIICHHE,
MOCTPOCHUEM CEYEHUH UINHApA, KOHyca

56 Crepeomerpryeckue 3a/1a4u Ha

JOKa3aTCJIbCTBO U BBIYUCIICHUC,
IMOCTPOCHUEM CeUYeHUIM HUJIIMHApA, KOHYCa




S7

[Tpuxknaaubie 3a1a4u, CBSI3aHHBIE C
HUJIMHIPOM

58

[Tpuxknaaubie 3a1a4u, CBSI3aHHBIE C
HUJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa c
I0cKoCThI0. Kacanue mapa u cdepsr
TUIOCKOCTHI0. By 1 n3o0paxkeHue mapa

61

[lepeceuenue cdepsl u 1mapa c
miockocTeto. Kacanue mapa u cdepsl
IUIOCKOCThIO. By 1 n300paskeHue mapa

62

VYpasuenue chepsi. [Lnomans ceps u eé
yacrei

63

CummMmeTtpus chepsl U mapa

64

CrepeoMeTpruuecKkue 3a1a4u Ha
JO0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBSI3aHHBIE CO CEpoil U mapom,
MOCTPOEHUEM UX CEYEHUMN MIOCKOCTHIO

65

Crepeomerpruyeckue 3a/1a4u Ha
JO0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsi3aHHBIE cO chepoil u mapom,
IMOCTPOCHUCM HUX CECUEHHH IIIIOCKOCTBIO

66

[TpuknagHbie 3aa4M, CBA3aHHBIE CO
cdepoii 1 mapom

67

[ToBTOpEHNUE: OKPYKHOCTH Ha MJIOCKOCTH,
BBIYHUCIICHUS B OKPYXKHOCTH,
CTaHJapTHBIE MOI00U

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OI'PAHHHUKOB

69

3agauu o Teme "Tena u mMoBEpXHOCTH
BpaieHus"

70

3agauu o teme "Tena U TOBEpXHOCTH
BpanieHus"

71

KonrponsHas padora "Tena u




TMOBEPXHOCTH BpaleHus"

72

O6bém mmmHapa. Teopema 06 00bEMe
PSIMOTO IHJIMHAPA

73

Brrancnenne 00EMOB Tell C TOMOIIBIO
onpenenéHHoro uHTerpana. OobéM
KOHYyCa

74

[Iimommagu GOKOBOI M TOJIHOMI
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
BBIYHUCIIEHHEM 00BEMOB LIMIIMH]IPA,
KOHycCa

76

[Mpuknanusie 3axaun no teme "OO0BEMBI U
TJIOIIA/IM TIOBEPXHOCTEN Ten"

77

O0BEM 1mIapa U MIaApOBOTO CEKTOPA.
Teopema 00 00béMe mapa. [Tnomanp
chepnl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BBIUHCIIEHNEM 00HEMOB
mapa, mapoBOro CErMeHTa 1 MapoBOTo
CEeKTOopa

78

[Tpuknannasie 3anaun o TeMe "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM IIapa U
wIomaabo chepbl. COOTHOLICHUS MEXIY
IUIOMIAIIMU TIOBEPXHOCTEN U 00bEMaMu
O0JOOHBIX Tel

79

[TonobHbIE TENa B IPOCTPAHCTBE.
N3menenune o0bEma mpu mogo0uu.
CrepeoMerpruyeckue 3a/1auu, CBSI3aHHbIE C
BBIUHCIICHHEM 00BEMOB TeN U ITUIOLIaAeH
MMOBEPXHOCTEN

80

KonTpomnbHnas padora "Ilnomaau
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX TE"

81

JBmxenus npoctpancTBa. OTOOpaskeHHs.
JBrxenust 1 paBeHCcTBO puryp. Oomme
CBOMCTBA JABUKEHUHN




82

Bubl ABvkeHuUi: apanienbHbIN
MepeHoc, IeHTpajbHasi CAMMETpHS,
3epKajbHass CAMMETPHUSI, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus nogodus. [1psmas u
cdepa Ditnepa

84

FCOMeTpI/I‘IeCKI/Ie 3a/Ia4ui Ha IPUMCHCHUC
JABUXCHUA

85

KonTponsHas padora "BekTopsl B
MPOCTpaHCTBE"

86

O6o6mraromee nopropenue 11 moHsTui u
MeTOoJI0B Kypca reomerpun 10—11
KJIACCOB, CHCTEMaTHU3allUsl 3HAHHIA:
"ITapamIeIbHOCTh MPSAMBIX U IUIOCKOCTEN
B IIpocTpaHcTBE"

87

O6o61maro1ee nopropenue 11 nonaruit u
MeTOo10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIisI 3HAHWIA:
"BekTopsl B mpocTpaHcTBE"

88

O6ob6maro1iee nopropenue 11 nonaruit u
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CHUCTEMAaTH3aIsI 3HAHWI:
"Bektopsl B ipocTpaHcTBE"

89

O6o6maro1ee nopropenue 11 nonaruit u
METOJIOB Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTU3allls 3HAHUA:
"OO0beM MHOTOTpaHHUKA"

90

O6o6maromee nopropenue 11 moHsTui u
MeTOoJI0B Kypca reomerpun 10—11
KJIACCOB, CMCTEMAaTH3aIlis 3HAHUH:
"O6beM MHOrorpaHHHuKa"

91

O6o6maroiee nopropenue 11 nounaruit u
MeTOo/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIisI 3HAHWIA:




"TTnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIx Ten"

92

O6o6maromee nopropenue 11 moHsTui u
MeTOoJ10B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlis 3HAHUH:
"ITnomaay MOBEPXHOCTH U O0BHEMBI
KpPYTJIbIX Ten"

93

HTorosasi KOHTpoJIbHAs paboTa

94

HToroBasi KOHTpOJIbHAs paboTa

[EEN

95

[ToBTOpeHue, 0600IICHNE U
CHCTEMAaTH3allusl 3HAHUH

96

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIi

97

Hcropus pa3BuUTHS CTEPEOMETPUU KAK
HAYKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U e€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

Hcropus pa3BUTHS CTEPEOMETPUH KAK
HayKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUI

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIi

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Ui

102 Hcropust pa3BUTHS CTEPECOMETPUHU KaK 1
HAyKHU U €€ POoJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOITPAMME




MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOUN ITPOTPAMMBI

10 KJIACC
Kon IIpoBepsieMble nMpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NnpoBepsieMoro | o0pa3oBaTeIbHOM MPOrpaMMbl CpeHero o0uero oopasoBanus
pe3yJabTara

7 ['eomerpus

7.1 OnepupoBaTh NOHITUSIMU: TOUKA, IpsiMasi, IJIOCKOCTh

7.2 [TprMeHATH aKCHOMBI CTEPEOMETPUHU U CJIENCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a4a4

7.3 OnepupoBaTh MOHATHUSAMHU: MapaIeIbHOCTh U MEPHEHAUKYJISIPHOCTh
IPSIMBIX U IUIOCKOCTEN

7.4 KrnaccupunupoBate B3aMMHOE pACIOIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
IPOCTPaHCTBE

7.5 OnepupoBaTh MOHATUAMU: JABYT'PAHHBIM yroJ, I'PaHU JBYTPAaHHOIO YIJIA,
pedpo ABYIpaHHOrO YIJa, JIMHEHHBIH Yrojl JBYIpPaHHOrO yrja, I'paJlycHas
Mepa ABYI'PaHHOIO yria

7.6 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BBITYKJIBIH W HEBBITYKJIbII
MHOI'OI'PaHHUK, 3JIEMEHThl MHOTOI'paHHUKA, IPAaBUIIbHBI MHOIOIpaHHHUK

7.7 Pacnio3HaBaTh OCHOBHBIE BHJABI MHOTOTPaHHUKOB (MHUpaMuia, IpHU3Ma,
IPSIMOYT OJIbHBIH Mapauienenunen, Kyo)

7.8 KnaccupuuupoBatb ~ MHOTOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUA  JUJIA
KJaccu(pUKauu (BBIMTYKJIbIE M HEBBITYKJIble MHOTOTPAaHHUKH, MPaBUIIbHbBIE
MHOI'OIPaHHUKH, IPSIMbIE M HAKJIIOHHBIE TTPU3MBI, MApaJUIEIIECTIUIIEb])

7.9 OnepupoBaTh NOHITUSIMH: CEKYIIasi INIOCKOCTh, CEYEHNE MHOT'OI'DAHHUKOB

7.10 OOBACHATH MPUHIMIIBI TOCTPOEHUSI CEYEHUH MHOTI'OI'PaHHUKOB, UCIIOIb3YS
METOJ CJIE0B

7.11 CtpouTh ceueHHs MHOTOTPAaHHHUKOB METOJOM  CIIEZOB, BBIIOJHAThH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/JI CBEPXY, COOKY, CHU3Y

7.12 Pemath 3a7auu Ha HaxOXXJEHHE I'€OMETPUYECKHUX BEJIMYMH IO oOpasnam
WIA alIropuT™MaM, INPUMEHSS HU3BECTHBIE AHAIUTUYECKUE METOIbI IpU
peLIEHUH  CTAaHJApTHBIX MaTeMaTUYeCKUX 3aJad Ha  BbIUHCIICHUE
paccTosSTHUI Mexay IBYMsl TOUKaMM, OT TOYKU J1O0 HPSMOW, OT TOYKUIO
IUIOCKOCTH, MEXKY CKPELIMBAIOIIUMUICS IPSIMBIMU

7.13 Pemarp 3amaun Ha HaXOXJAEHHE N€OMETPUUECKUX BEJIUYMH 1O oOpasLam
WIM aNropuTMaM, IPUMEHssl W3BECTHbIE AHAIMTUYECKHE METOABI IpH
pELICHUH CTaHJApTHBIX MAaTEMAaTHYECKUX 3a/ad Ha BBIYUCICHHE YIJIOB
MEXAY CKPELIMBAIOIMMUCA NPAMBIMHU, MEXAY MPSAMOH M IJIOCKOCTHIO,
MEXY MJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

7.14 Brrauciaste 00bEMBI U TUIOIIAH TOBEPXHOCTEH MHOTOI'PAaHHHUKOB (IIpU3Ma,
nupaMuja) ¢ MpUMEHEHHEM (OPMYIl, BBIYHCIATH COOTHOLICHHS MEXIY
IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu 10JOOHBIX MHOT OTPaHHUKOB

7.15 OnepupoBaTh MOHATHSAMHU: CHMMETPHUSI B INPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CUMMETPUH, IICHTP, OCh U MJIOCKOCTh CUMMETPUHU GUTYPBI

7.16 W3Bnekats, mnpeoOpa3oBbIBaATH W HHTEPHPETUPOBATH HH(OpPMALUIO O

IPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (urypax, TMpenCcTaBICHHYIO Ha
gepTeKax M pUCyHKax




7.17

[IpumensTe reomerpuueckue (GakThl AN PEIICHUS CTEPEOMETPUUECKHX
3a7a4, MPEANONAralolMX HECKOJBKO IIAaroB pPELIEHUs, €CIU YCIOBUSA
NpUMEHEHUS 3aJJaHbl B IBHOU (hopme

7.18 [IpumensaT, TpocTEWIlIMe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMM YHHKAIIHOHHBIE CHCTEMBI IIPU PELICHUU CTEPEOMETPHY ECKUX 3a]1a4
7.19 [IpuBoaUTH TIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HH, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE
7.20 [IpuMeHsITh TONydyeHHBIC 3HAHUSA Ha MPAKTHUKE: aHAJIM3UPOBATH peabHbIE
CHTYallud ¥ MPUMEHSTh U3yUCHHBIC TOHATHUS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTHYECKH CPOPMYIMPOBAHHON MPOOIEMBI, MOIETHPOBATH PeallbHBIE
CHTyallUd Ha $3bIKE T'COMETPUH, HCCIENOBAaTh MOCTPOSHHBIC MOJIEIH C
UCIOJIH30BAaHUEM T'eOMETPHUYECKUX MOHIATHI U TEOpEM, ammapaTa aiaredpsl,
pemaTh  TpaKTHYeCKWe  3aJadd,  CBS3aHHBIE C  HAXOXJICHHEM
Te€OMETPUYECKUX BEININH
11 KJIACC
Kona IIpoBepsieMble NpeIMeTHBIE Pe3y1bTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro | 00pa3oBaTe/IbHON MPOrpaMMbl Cpe/IHero 001ero oopa3oBaHus
pe3yiabTara
6 I'eomerpus
6.1 OnepupoBarh MOHATUSAMHU: HUIMHAPUYECKas MOBEPXHOCTb, 0Opa3yromue
MWIMHIPUYECKON TMOBEPXHOCTH, UWIMHIP, KOHHUYECKash MOBEPXHOCTH,
o0pa3ymonie KOHMYeCKOI MOBEPXHOCTH, KOHYC, cheprueckas MOBEpXHOCTh
6.2 Pacno3naBath Tena BpamieHus (UINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYUYSHHSI TEJ BpaISHUS
6.4 KrnaccuduimpoBaTh B3aUMHOE pacnoiokeHne chepsl U TUIOCKOCTH
6.5 OmnepupoBaTh TOHSATHSAMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTa, INAPOBOW CIIOW, OCHOBaHHME IIAPOBOTO CJIOS, BHICOTA
IapOBOrO CJ0sl, IIIAPOBOM CEKTOP
6.6 Boruncnsate  00bEMBI W IIIOMAAW TIOBEPXHOCTEH Teln  BpalleHUs,
Te€OMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMyJT
6.7 OnepupoBaTh MOHATHUAMHU: MHOIOIDAaHHMK, BIMCaHHBIH B chepy u
OINMHCAHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPDAaHHUK WM TEJIO
BpalleHus
6.8 BBIUUCIATE COOTHOMICHHUS MEXKIY TUIOMAASIMU OBEPXHOCTEH U 00bEMaMu
[MOAOOHBIX TENI
6.9 N3o0paxkaTh mM3y4aembie (GUTYpPBI OT PYKH W C TIPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BbImonHATh  (BBIHOCHBIE) IJIOCKME YEpPTEXKH W3 PUCYHKOB HPOCTHIX
00BEMHBIX (Uryp: BHI CBepXy, COOKY, CHH3Yy; CTPOHMTH CCUCHHUS TeJ
BpaleHus
6.11 W3Bnekatb, WHTEPHIPETHPOBATH W MPEOOpa3OBBIBATh HHPOPMANHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, TMpPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX
6.12 [IpumensTe TeoMerpuueckue (GakThl AN PEIICHUS CTEPEOMETPUUECCKHX
3a7a4, MPEAINONIATAIONMX HECKOJBKO IMIaroB pPEIICHHS, €CIH YCIOBUS
IPUMEHEHUS 3aJIaHbl B SIBHOH (hopme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B POCTPAHCTBE




6.14

BhINOMHATE JACHCTBHS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHO)KCHI/I}I BeKTOpa Ha 4YuCJIO, O6T:>§ICH5{TB, KaKHUMH CBOfICTBaMI/I OHH
o0agaroT

6.15 [TpuMeHsTh NPaBUIIO MapaJIeNenuIIeia IPU CI0KEHIH BEKTOPOB

6.16 OmnepupoBaTh MOHATUSAMH: JEKapTOBBI KOOPIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl
MEXJy BEKTOPaMH, CKAJIIPHOE MPOU3BEIECHNUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJTAHAPHBIE BEKTOPHI

6.17 HaxoguTe cymMMy BEKTOpPOB M NPOM3BEACHHME BEKTOPA Ha YMCIO, YIroJl
MEXJY BEKTOpPaMH, CKalsipHOE NMPOHM3BEICHHE, PAaCKIaJbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEApHBIM BEKTOpaM

6.18 3a/aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CHCTEM € KOOPIUHAT

6.19 Pemate mpocTeiiime reoMmerpuueckue 3agaydl Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O0 METO/a

6.20 Pemath 3agaum Ha J0Ka3aTeIbCTBO MAaTEMaTHMYECKUX OTHOUIEHUH WU
HaXOXJ/IEHHE TEeOMETPUUYECKUX BEIMYMH M0 o0pas3liaM WIM alropuTMam,
OPUMEHSsT ~ W3BECTHBIE ~ METOABl  NPH  PEHICHWH  CTaHAApPTHBIX
MaTeMaTUYECKUX 3a]1a4

6.21 [IpumeHnsTh npocTelie NporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUYECKUX 3a4au

6.22 [IpuBoauTh HpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
YKU3HU, paCIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23 [IpumeHATh MOMy4eHHBbIE 3HAHUS HA NPAKTUKE: aHAIM3MPOBATH peajbHbIC

CUTyallUd U MPUMEHSATh W3YYECHHBIE MOHATHS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHYECKU CHOPMYITMPOBAHHON MPOOJIEMBI, MOJICIIMPOBATh PEabHBIC
CUTyallUH Ha S3bIKE T€OMETPUH, HCCIEN0BaTh MOCTPOCHHBIE MOJAEIH C
UCIOJh30BAaHUEM I'eOMETPUYECKUX MOHSITHIA U TEOpEeM, ammapaTa anreOpsl,
pemiate  IPakTUYECKUE  3aJayd,  CBA3AHHBIE C  HAXOXKJICHUEM
T€OMETPUYECKUX BEJIMYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

7.1

OcHOBHBIE MOHSTHUS CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, INPOCTPAHCTBO.
[TonsiTne 00 akCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U
CIIEACTBHS U3 HUX

7.2

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIMECS, TapaUIEIbHbIE
U CcKpemuBarommecs mnpsMble. llapauienbHOCT NpSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MAapajlIebHbIE MPSMbIE B IPOCTPAHCTBE, IAPAIIEIBHOCTE TPEX
OpSIMBIX, [apajuIeIbHOCTh MPSAMOM M IIJIOCKOCTH. YTJIBIC COHAIlpaBJIE€HHBIMU
CTOPOHAMH, YroJ MEXAY NpsIMbIMU B NpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEMH:
napajulesibHble IUIOCKOCTH, CBOMCTBa IapajlieldbHbIX IIockocTted. Ilpocrtelimme
MPOCTPAaHCTBEHHbIE (UTYpPHl HA TIJIOCKOCTH: TETpadap, KyO, Mapaienenunesn,
MOCTPOEHUE CEYECHUI

7.3

[lepneHaMKYISApHOCT, HPSAMOM M IJIOCKOCTH: TNEPHEHIUKYJSIPDHBIE MpsMBIE B
IIPOCTPAHCTBE, NPAMbIC MMAPAJUICIIBHBIC H NEPIEHANKYJSIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHANKYJIPHOCTH MPSAMON U IUIOCKOCTH, TEOpeMa O MPSAMON MEPIEHAUKYISIPHON
TJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXIAY MPAMON M MIOCKOCTHIO, JIBYTPAHHBIN
yroJj, TJMHEWHbIA yroi ABYrpaHHOro yria. llepneHaukyinsp u HakJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOMN J10 TUIOCKOCTH, MPOEKLUs (PUTYpHI HA
IIJIOCKOCTh. llepnenauKyIsIpHOCTh MIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX
miockocrel. TeopeMa o TpEX mepneHIuKyJspax

7.4

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOI'OTPAHHMKA, BBIMYKJIbIE WU
HEBBIMYKJIbIE MHOI'OTPaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [lpusma: n-yromnpHas
npu3Ma, IpaHd W OCHOBAHMS TPHU3MBI, MpsAMas U HAKIOHHAs NMPU3MBbI, OOKOBas W
II0JIHAs! TOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMoyrojabHbIA Napajuienenumen u
ero cpoiictBa. [Iupammpaa: N-yrosipHas NUpaMuja, IPaHd U OCHOBaHUE NHUPAMUJBI,
OOKOBasi U MOJHAsl [MOBEPXHOCTb NMHUPAaMUIbl, NPaBUIbHAS U ycCeu€HHas NUpaMuja.
OneMeHTbl mHpu3Mbl W nupamuzbl. [IpaBuibHbBIE MHOTOIDAaHHUKH: TIOHSATHE
IIPaBWJILHOIO MHOIOTpaHHMKA, IIpaBWiIbHAs IpU3Ma U IpaBUJIbHAs [HpPAMHIA,
IpaBUJIbHAs TPEyroJibHasl MUpaMUAa U NPaBUIbHBIN TeTpasap, ky0. IIpeactaBnenue o
MIPaBUJIBHBIX MHOIOTPaHHUKAX: OKTa’Ap, JOoAeKa’aAp M ukocasapyrue CedeHus
IIPU3MBI U TUPAMUIbI

7.5

CummeTpuss B IPOCTPAHCTBE: CUMMETPHUsSL OTHOCUTENIBHO TOYKH, MPSMOM, IUIOCKOCTH.
OneMeHTbl  CUMMETpUM B IUpamMyAax, IapajuleJenunenax,  IMpaBHIbHBIX
MHOT'OI'PaHHHMKAX

7.6

Bbluncnenue »J1eMEHTOB MHOTOIpaHHUKOB: pé&0pa, nauaroHanu, yriel. Ilnomane
OOKOBOI1 MOBEPXHOCTU U MOJHON MTOBEPXHOCTHU MPSIMOM MPU3MBI, I1JIOIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MTOBEPXHOCTH NPAMOi mpu3Msl. 1110111316 60OKOBOM TOBEPXHOCTH H
MOBEPXHOCTH IPAaBUIBHOM MUPaMUJbI, TEOpEMA O MJOLIAJA yCEYEHHOM NUpaMUJIbL.
[Tonsitue 06 00BEMe. O0BEM MUPAMHUIBI, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOLICHUS MEXIY TJIOMIAISIMUA TTOBEPXHOCTEH,
00bpEMaMu HOAOOHBIX Tell

11 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

T'eomerpus

6.1

Hunmuaapruyeckasl MOBEPXHOCTh, 00pa3yOIMe MUINHIPUIECKON MOBEPXHOCTH, OCh
HUJIMHAPUYECKON MOBEpXHOCTH. L{MIMHIp: OCHOBaHMS W OOKOBas TOBEPXHOCTD,
o0pa3yromas U 0Ch, IJIOIIA)Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konunueckast moBepxHOCTh, 00pa3yrolre KOHHUECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKON mnoBepxHocTH. KoHyc: OoCHOBaHHME M BepIIMHA, 00pasyromas U OcCh,
miom@aab OOKOBOM M TOJIHOM MOBEPXHOCTU. YCEUE€HHBI KOHYC: oOpasyrolme u
BBICOTA, OCHOBAHUS U OOKOBAs TOBEPXHOCTh

6.3

Codepa u map: neHTp, paanyc, JMaMmerp, IIOMaab MOBEPXHOCTH cdepsl. B3anmHoe
pacrionoxkeHue cdepsl M IUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe, MIIOoLalb

cdepbl

6.4

M300pakeHure Tes BpallleHus Ha MIockocTu. Pa3BépTka uanHIpa U KOHyca

6.5

KomOuHanuu Ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTIOrpaHHUK, OMMCAHHBINA OKOJIO
cdepsl, cepa, BiricaHHas B MHOTOTpaHHUK, MJTH TENIO BpaleHUS

6.6

[Tonstue 06 o0béme. OCHOBHBIC CBOWCTBa 00BEMOB Teil. Teopema 00 oOBEME
IPSMOYTOJILHOTO MapaJuielienumnena u cieacteus u3 He€. O0bEM IMIMHIPA, KOHYCA.
O0bEM mapa u riomaab chepsl

6.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKTy TUIOIIAIIMU [TOBEPXHOCTEH,
00bEMaMu HOAO0OHBIX TEl

6.8

Ceuenuss nuiauHapa (TapajjienbHO U TEPHEHIUKYISIPHO OCH), CEYCHHsI KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUSHHS Iapa

6.9

Bektop Ha mnnockocth u B mpocTpaHcTBe. CI0KEHHME M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pas3noxkeHne BEKTOpa MO TPEM HEKOMIUJIAHAPHBIM
BekTopaM. [IpaBuno napamenenunena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHHEM
IpaBUJI JEHCTBUM C BEKTOpaMHU

6.10

[IpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BekToOpa.
[Ipocrelimme 3agaun B KOOpAMHATax. Yros Mexay Bekropamu. CrarsgpHoe
NPOU3BEACHNE BEKTOPOB. BBIYMCIIEHHE YIJIOB MEXKIYy HPSIMBIMU M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINM METOJ IPHU PEHICHUU T€OMETPUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OBPA30BATEJBHOM TPOTPAMMBI CPEJHETO

OBIIEI'O OBPA3OBAHUSI
Kon .
poBepsieMOro IIpoBepsiemble TPeOOBaHMSI K NPEIMETHBIM Pe3yJbTATAM OCBOEHNSI 0CHOBHOM
o0pa3oBaTeJbLHON MPOrpaMMBbI CpeIHEro o00Iero oopa3soBaHus
TpeOoBaHusl P porp pen m P

Brnagenne MeTogaMu J10Ka3aTelNbCTB, AJITOPUTMAMM pELICHUS 3a7ad; yMEHUe
(bopMyIMpOBaTh U ONEPUPOBATH MOHATHSAMU: ONpPEAEICHUE, AKCMOMA, TEOPEMA,
CIIEICTBHE, CBOMCTBO, MPH3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHbBIE (POPMYIUPOBKH;
NPUMEHATh HX; yMeHHe (GOpMyIUpoBaTh OOpaTHOE U MPOTUBOMOIOXKHOE
YTBEP)KJEHUE, NPUBOIUTH HPUMEPHl M KOHTPIPUMEPHI, HCIOJIB30BaTh METO]
MaTeMaTU4YeCKOM WHAYKIHMH; IPOBOAMUTH JOKA3aTEIIbHBIE PACCYKICHUS IPU
pELICHUM 3a/ad, OLEHUBATH JIOTMYECKYIO IIPABUIIBHOCTb PACCYXKICHWI; YMEHHE
OIIEpUPOBATh  IOHATHSMH: MHOXKECTBO, IIOAMHOXECTBO, OIEpallMM  Haj
MHOKECTBAMH; YMEHUE HCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar I
OIMCaHUs PeaIbHBIX IIPOLIECCOB U SABJICHUN U IIPU PELICHUU 3a]1a4, B TOM YUCIIE U3
APYrux y4eOHBIX IPEIMETOB; YMEHUE ONEpUPOBATh MOHATUAMM: Ipad, CBS3HBIHI
rpa¢, nepeBo, LUKI, I'pad Ha MIJIOCKOCTH; YMEHHE 3a7aBaTh U ONUCHIBaTh Ipadbl
pa3IMYHBIMU COCOOAMM; UCII0JIb30BATh I'pad)bl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHSATUSMU: HATYpaIbHOE YHCIIO, [[ETI0€ YUCIO, CTEIEeHb C
LETBIM TOKa3aTeJIeM, KOPEHb HATYpaldbHOW CTEIEeHH, CTEIEHb C PAIlMOHAIBLHBIM
MoKa3aTelieM, CTeNeHb C AEHCTBUTEIbHBIM ITOKa3aTeNeM, JIorapu(dM 4uciia, CHHYC,
KOCHHYC U TaHT'€HC MPOMU3BOJILHOTO YHMCIA, OCTATOK [0 MOJYJIO, PallMOHAJIbHOE
YHCIIO0, HWPpPAIMOHAILHOE  YHUCIO, MHOXECTBAa  HATYpPAJIbHBIX,  LENIbIX,
pallOHANBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE WCIOJIb30BaTh IMTPHU3HAKU
JIeTMMOCTH, HAaUMEHBIIMKA OOMIMi JenuTeNlb W HauMeHbIIee o0Ilee KpaTHOe,
anropuT™™ EBKIMma mpu  pemieHuu  3a1ad; 3HAKOMCTBO C  Pa3lIMYHBIMHU
MO3UIIMOHHBIMA ~CUCTEMaMM CUYUCICHUS; YMCHHE BBHITIOJHATh BBIUUCICHUE
3HAYCHUH W TMpeoOpa3oBaHUs BBIPAXKEHUNW CO CTEMEHSIMH W Jorapudmamu,
npeoOpazoBaHusl JIPOOHO-PAIIMOHANBHBIX BBIPAKCHUN; YMEHHE OIEPUPOBATH
TTOHSITUSIMU : MOCJIe0BATEIHHOCTD, apupmMeTnyecKas nporpeccus,
reoMeTpuuecKkas Tmporpeccus, OECKOHEYHO YyObIBaiomas TreoMeTpruYecKas
MporpeccHs; yMEeHHEe 3a/laBaTh IMOCIEJ0BATENbHOCTH, B TOM YHCII€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OMEepUPOBATH MOHITHIMH: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMILJIEKCHBIE YHCIIAa, MOJAYJIb U apryMEHT KOMIIJIEKCHOTO YHCIa,
dbopMa 3amMCH KOMIUIEKCHBIX 4Hucen (reoMeTpudecKasi, TPUTOHOMETpHYEcKass U
anredpanydeckas); yMeTb  MPOU3BOJIUTH  apu(METHUYECKHUE  JCHCTBUS  C
KOMIUICKCHBIMU YHCIIAMHU; TPHBOJIUTH IPUMEPhl HCHOJBE30BAHUS KOMILIEKCHBIX
YHCeJI; ONEpUpPOBATH MOHATHUAMU: MaTpUlla 2X2 U 3X3, onpenenuTellb MaTPHUIIbI,
TeOMETPUYECKUIN CMBICIT OMPEISITUTEIS

YMeHue  onepupoBaTh  MOHATHSAMU:  pallMOHAJbHBIE,  HMpPpaLMOHAJBHBIC,
MoKa3aTelbHbIe, CTENeHHbIE, JJorapu(pMUUecKie, TPUTOHOMETPUYECKUE YpaBHEHUS
U HEPAaBEHCTBA, UX CHUCTEMBI; YMEHHE OIIEPUPOBATH IOHATUAMH: TOXKIECTBO,
TOXIECTBEHHOE MPeo0pa3oBaHNEe, YPAaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHMM
U HEpPaBEHCTB, PAaBHOCWIBHOCTb YPABHEHWI, HEPABEHCTB U CHUCTEM; YMEHHE
pelaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C ITOMOIIBIO PA3IMUYHBIX NPUEMOB;
pelmaTh ypaBHEHHUs, HEPABEHCTBA M CHCTEMBl C MapamMeTpoM; IpPUMEHATh
YpaBHEHMs, HEPAaBEHCTBA, UX CHCTEMBl /Ul pELICHUs MATEMaTHYECKUX 3a7ad M




3a]1a4 U3 pa3IMyHbIX o0slacTell HAyKH U peasibHOM KU3HU

YMeHue onepupoBaTh NOHATUAMU: QYHKIUSA, YETHOCTh QYHKIUU, IEPUOIUYHOCTh
(GYHKIMM, OTrpaHUYEHHOCTb (PYHKLIHMHU, MOHOTOHHOCTb (YHKLIMH, 3KCTPEMYM
GbyHKIIMK, HauOONbIIEE W HAMMEHbIIEe 3HAaueHUs (QYHKIUU Ha TPOMEKYTKE,
HenpepbiBHAsT (QYHKIUSA, aCUMITOTHI Tpaduka QyHKIMH, mepBas W BTOpas
npou3BoAHAs (DYHKIHUU, TEOMETPUUYECCKH U (U3NYECKUN CMBICT MPOU3BOTHOM,
nepBooOpa3Hasi, onpeAeaEHHbIH HHTErpaj, yMEHUE HaX0JUTh aCUMIITOTHI rpaduka
(GYHKIMM; YMEHUE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U
KOMIO3UINY (PYHKIHUNA, HAXOAUTh YpaBHEHHE KacaTesbHOW K rpaduky (QyHKINU;
YMEHHE HaXOIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUI; YMEHHUE HCII0JIb30BATh
IPOM3BOAHYIO M HCcienoBaHUs (QYyHKUUH, HAXOAUTh HauOOJIbIIME U
HauMEHbIIME 3HaueHUd (QYHKUMH; CTPOUTh TIpaUKd MHOTOWIEHOB C
UCIOJb30BAaHUEM alllapaTa MaTEMAaTUYECKOI0 aHAJIN3a; IPUMEHATH IPOU3BOIHYIO
JUI HAXOXKIEHHSI HAaWJIYYIlIero pelieHus B MPUKIaIHbIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHUYECKHX U (PU3MUECKUX 3aJadyax; HaXOAMUTh IJIOMWAAN U 00bEMBI GUTYD C
MOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPhl MATEMATUYECKOTO0 MOJIEJIMPOBAHUS C
OMOIIBIO U (pdepeHnanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh IMOHATUSAMH: Tpaduk GyHKIUHA, oOpaTHas QyHKIHS,
KOMMIO3UIMSA  (QyHKUMHA, JUHeHHas  QyHKUOWsA, KBaapaTudyHas  (yHKIHS,
panuoHanbHas (QYHKIUS, CTeNeHHass (YHKIHS, TPUTOHOMETPHUYECKHE (YHKIIHH,
oOpaTHble TpUTOHOMETpUYeckre (PYHKIUHU, MOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM;, yMEHHE CTPOUTHh TpaduKU U3YyYEHHBIX (DYHKUUN, BBIIOIHATH
npeoOpa3oBaHus TpaguKoOB (GYHKIUH, HCIOJIb30BaTh T'PAQUKUA JUIA H3YUCHHS
MPOIECCOB M 3aBHUCUMOCTEH, MPU PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MMPEAMET OB
U 3a1a4 U3 peaJbHOW JKM3HHU; BBIpaKaTh (HOpMyJTaMH 3aBHCUMOCTH MEXIY
BEIIMYMHAMH; WCIOJIB30BATh CBOMCTBA W rpaduku GYHKOUH [Js1 peIIeHHs
yYpaBHEHUH, HEPABEHCTB W 33/a4 C MMapaMeTpaMu; H300pakaTb HAa KOOPIUHATHOM
TUTOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUH, HEPABEHCTB U M X CHCTEM

YMeHue pemarh TEKCTOBBIC 3aJayd pa3HBIX THIOB (B TOM YHWCJE HA MPOICHTHI,
JIOJI ¥ YaCTH, HA ABUXKEHUE, pabOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aa9H
U3 00JlacTH YNIpaBJICHHWS JIMYHBIMH M CEMEHHBIMH (UHAHCAMHU); COCTABISTh
BBHIPAKEHUS, yPaBHEHUS, HEPABEHCTBA W HUX CHCTEMBI IO YCIOBUIO 3aJayH,
UCCIENOBAaTh  TOJyYEHHOE  pEeIIeHWe W OLEHUBATh  MPaBIONOJ0OHOCTh
pe3ybTaTOB; YMEHHUE MOJCIUPOBATh PEANIbHbIE CUTYallMH HA A3bIKE MaTEMaTHKU,
COCTaBJISITh BBIPAXKEHHS, YPaBHEHHS, HEPAaBEHCTBA M UX CUCTEMBI IO YCIOBHUIO
3aJa4M, UCCJIEAOBAaTh IOCTPOCHHBIE MOJEIN C HCIOJb30BAaHHEM aImmapara
anreOpbl, THTEPIPETUPOBATH MOJYUEHHBIH PE3yIbTaT

YMeHHe OmnepupoBaTh IMOHATHSIMHU: CpeAHee apudMeTHdeckoe, MeIuaHa,
HauOonblllee ¥ HaWMEHbIIEe 3HAYEHHUS, pa3Max, JIUCIEpPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOrOo Habopa; yMEHHE U3BJEeKaTh, HHTEPIPETUPOBATH
uHpopmaIuio, TpEACTaBICHHYIO B Ta0iMIlaX, Ha JguarpaMmax, rpadukax,
OTPKAIOIIYID CBOWCTBA pEATbHBIX TPOIECCOB W SBJICHUW; MPEACTABIATH
WH(OPMAIUIO C MOMOIIBI0 TAOJMII W JHArpaMM; HCCIICAOBATh CTATHCTUYCCKUC
JaHHBIC, B TOM YHCIIE C MPUMEHECHUEM TpadUIeCKHX METOIOB M DJICKTPOHHBIX
cpencTB; TpadHUUecKH WCCIEAOBATh COBMECTHBIE HAONMIOJEHUS C TTOMOIIBIO
JarpaMM pacCeMBaHUsI U JINHEMHOW perpeccuu

YMeHue omnepupoBaTh MOHATHSAMM: CIy4alHBIH ONBIT M cilydyaifHOEe COOBITHE,
BEPOSATHOCTh  CIY4allHOrO COOBITUSI; YMEHUE BBIUUCIATH BEPOATHOCTb C
UCIIOJIb30BAaHUEM Tpa(QUUECKUX METOA0B; HPUMEHATh (OPMYJIBI CIOKEHHUS |
YMHOXEHHsI BEpOATHOCTEH, (hopMyITy OJTHON BeposTHOCTH, popmyny beprynm,




KOMOUHaTOpHblEe (akTel U (OPMYJIbI; OLICHUBATh BEPOSTHOCTU peaJIbHBIX
COOBITUH;  yMEHHME  ONEpUpOBaTh  IOHATUSAMH:  ClydailHas  BEJIMYMHA,
pacmpenelieHHe BEpOSTHOCTEH, MaTeMaTH4YecKoe OXHMIaHHe, JAUCHEepCUus W
CTaH/JApPTHOE OTKJIOHEHUE CIy4YailHOW BEIWYHMHBI, (YHKIMM pacupenesleHus U
IUIOTHOCTU PaBHOMEPHOr0, IMOKA3aTEIbHOTO M HOPMAJBHOI'O PaCHpEAeNICHUN;
YMEHHE HCIOJb30BaTh CBOMCTBA M3YUYEHHBIX paclpeaeseHui I pelleHus 3a1ay;
3HaKOMCTBO C TOHATHUSAMHU: 3aKOH OOJBIIMX YHCEN, METOABl BBIOOPOUHBIX
UCCIICIOBAHUI; yMEHHUE PUBOAUTD MTPUMEPHI MPOSBIICHHU S 3aKOHA OOJBIINX YUCET
B INPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATH MOHATHSIMMU:
COYETAHME, IEPECTAHOBKA, YUCIO COYETAHMM, YHUCIO IEPECTaHOBOK; OMHOM
HploToHa; yMeHHe NpUMEHSTh KOMOWHATOpHBbIE (AKThl M PACCYKICHHS IS
pelieHusl 3ajav; OLEHUBATh BEPOSATHOCTU pEabHBIX COOBITHI; COCTaBIATH
BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH MOTYUCHHBIN pe3ynbTarT

YMeHue onepupoBaTh MOHATUSMM: TOUYKA, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA yTJa, MJIOCKUM YroJs, ABYI'PAaHHBINA yroi, TPEXTpaHHbIN
YIoj, CKpELIMBAIOIMIMECS MpsMble, NapauIeJbHOCTh W IEpPHEHIUKYJISIPHOCTD
OpSMbIX U IUIOCKOCTEH, yros Mexay MpsSMbIMH, YIoJd MEXAy HIpsSMod U
IJIOCKOCTBIO, YTOJl MEXAY MJIOCKOCTSIMHM, PAaCCTOSIHME OT TOYKH 10 IUIOCKOCTH,
paccTossHUE MEXAY HpPSIMbIMH, PAcCCTOSIHUE MEXIY IJIOCKOCTSMU; YMEHHE
WCIOJb30BaTh MPHU PEIICHUH 3a/1ay U3yuyeHHbIe (DaKThl U TE€OPEMbI MJIAHUMETPUY;
YMEHHE OLIEHWBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOHTH
MaTeMaTUYECKUEe MOJEIU C IOMOILBI0 T'€OMETPUUECKHX MHOHSATHH M BEJIMYUH,
pelaTh CBSI3aHHbIE C HUMU NPAaKTUYECKHUE 3a7auu
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YMeHue onepupoBaTh IMOHATUAMH: IUIOMAAb (urypsl, o00BEM  Qurypsi,
MHOTOTPaHHUK, TPAaBWJIbHBIA MHOT'OI'DAaHHHK, CEYE€HHE MHOTOTpaHHUKA, KYO,
napajulefienunen, Ipu3Ma, NOUpaMuaa, ¢urypa M TOBEPXHOCTb BpallIECHUs,
HWIMHAP, KOHYyC, map, cdepa, miomans chepsl, IUIOMAAb MOBEPXHOCTU
NUPaMUIbl, TPHU3MBL, KOHyCa, ULUJUHApPA, O0BEM Kyba, MPAMOYIOJbHOIO
napajuiesenunena, NupaMubl, NPU3Mbl, LHUWIMHApPA, KOHyCa, MIapa, pa3BEpTKa
ITOBEPXHOCTH, CEUEHUsI KOHYCa U LUJIMHIPA, NTapajuIeIbHbIe OCH WX OCHOBAHHUIO,
CeueHue Iuapa, IMJIOCKOCTh, Kacarouasics c@epbl, LUIMHIpA, KOHYCa; YMEHHUE
CTpOUTh CEYEHHE MHOTOrpaHHHKa, H300pa)kaTb MHOTOTPAaHHUKH, (QUTYpHI U
IIOBEPXHOCTH BpAILEHUsA, UX CEUYCHHS, B TOM YHCIE C IOMOUIBI DJIEKTPOHHBIX
CpPEIICTB; YMEHHUE MPUMEHATh CBOICTBA T€OMETPUUECKUX (UTYP, CAMOCTOSITEIBHO
(GopMyIMpOBaTh ONPENEICHUS HM3y4aeMblX QUIyp, BBLABUIATh THUIIOTE3Bl O
CBOMCTBAax M NMpPU3HAKAX F€OMETPUUYECKUX PUTyp, 0OOCHOBBIBATH WJIN OIPOBEPraTh
UX; yYMEHUE IPOBOJUTH KJIacCU(UKALUIO (GUIYp MO Pa3IM4YHbIM IPU3HAKAM,
BBINOJIHATh HEOOXOAUMBIE 1O OJHUTEIbHbIE TOCTPOCHHUS
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VYMeHue omnepupoBaTh MOHATHSIMM: JIBUKEHUE B IPOCTPAHCTBE, MapasuleibHbIH
MEPEHOC, CHMMETPHSI Ha MJIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue
nomobusi, momoOHbIe (GUTYPBI; yMEHUE pACIIO3HABAaTh pPaBHBIE U IOJ00HBIC
burypel, B TOM 4HCI€ B TNPUPOAE, HCKYCCTBE, apXUTEKType; HCIOIb30BATh
reOMETPUYECKUE OTHOIICHUS MPH PEIICHUH 3a7a4; HaXOAUTh T€OMETPHYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IJIOMIAalb, OOBEM) MpU pElIeHUH 3adad W3 APYTrux
y4eOHBIX MPEIMETOB U U3 peajibHON >KU3HH; YMEHHE BbIUUCISATh F€OMETPHUECKHE
BEJIMYUHBI (IJIMHA, Yroj, IJIomaab, 00bEM, IUIOMIAh MOBEPXHOCTH), MCIONB3YS
M3y4eHHbIe (POPMYJIbI U METO/bI, B TOM YHCIIE: TUIOLIA/lb ITOBEPXHOCTH MUPAMUJIBI,
IpU3MBbI, KOHycCa, LWIMHApA, IUomanb cgepsl; 00bEM KyOa, HpSIMOYTrOJIBHOTO
napajulesienunena, MNUpaMuAbl, IPU3MbI, IWIMHApA, KOHyca, Ilapa; YMEHHE
HAaXOJUTh OTHOIIEHHUE 00BEMOB MOJOOHBIX (PUTYD
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VYMeHue onepupoBaTh MOHATUAMU: NMPSAMOYTOJIbHASL CHCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATBl TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, IIPOU3BEIEHUE
BEKTOpa Ha YHUCIIO, Pa3JIOKEHUE BEKTOpa Mo 0asucy, CKalIsIpHOE MPOU3BEICHHE,
BEKTOPHOE IPOU3BEACHHE, YIroJl MEXAY BEKTOpPaMH; yMEHHE HCIO0JIb30BaTh
BEKTOPHBIN ¥ KOOPAMHATHBIA METOJ JJIsl PELICHUsI T€OMETPUUECKHUX 3a]a4 U 3a]a4
JPYTUX y4eOHBIX IPEIMETOB
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YMeHue BBIOMPATh MOAXOMSIIAN METON sl pEIIeHUs 3aJadyu; MOHMMAaHHE
3HAYMMOCTU MAaTEMAaTHKU B U3YUYCHUU TMPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHMH; YMEHUE Paclo3HaBaTh MPOSIBJICHHE 3aKOHOB MATEMAaTUKU B MCKYCCTBE,
YMEHHE TPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUNA POCCUUCKON U MUPOBOI
MaTEMATUYECKOW HAYKH




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA EI'D ITIO
MATEMATHUKE

Kon

ITpoBepsieMblii 3JIEMEHT COIEPKAHNUS

1 Uucna ¥ BEIYMCIEHUS
1.1 HatypanbHble u niensle uncna. [Ipu3Haky 1eIMMOCTH LebIX YHCel
1.2 Panmonanpabie uwcna. OOBIKHOBEHHBIC W JICCATHYHBIC JPOOH, TPOICHTHI,
OeCKOHEUHbIE MepHOInYeCcKe Tpo0Hu
1.3 ApudmeTtnueckuit KOpEHb HaTypaJIbHON CTEIEeHH. HeiictBust c
apu(METHIECKIMH KOPHSIMU HATypaJIbHOW CTEIICHH
1.4 Crenenp ¢ nenbiM mnokaszateiaeM. CTeneHb € palMOHAIBHBIM IOKa3aTeIeM.
CBolicTBa CcTeNEeHN
1.5 CuHyc, KOCHHYC M TaHIT'€HC YHUCJIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapuwm uncna. JlecsiTuuHble ¥ HaTypajbHbIE JOrapru(PMBbI
1.7 JlelictButenbHble unciaa. ApupMeTHUECKHE OIepaluu C JedCTBUTEIbHBIMU
gyrciaaMu. [IpuOmkEéHHbIE BBIYMCICHUS, NpaBHJIA OKPYIJICHHS, NPUKUAIKA H
OLICHKA pe3yJIbTaTa BhIYMCICHUN
1.8 [IpeoOpa3zoBaHue BhIpAKCHUI
1.9 KommuiekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enble u ApoOHO-pallMOHAJIbHBIE YPABHEHHUS
2.2 HppannoHanbHbie YpaBHEHUS
2.3 TpUroHOMETPUYECKUE YPaBHCHUS
2.4 ITokazaTenbHbIC U JTOTaPUPMUIECKUC YPABHEHUS
2.5 Lenbie 1 ApoOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 WppannoHanbHbIe HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyeckue HepaBeHCcTBa
2.8 TpuroHoMmerpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMbl JIMHEHHBIX YpaBHEeHUH. OnpeaenuTens MaTpHUIIbl
3 OyHKINU U rpaduKu
3.1 OyHkIMsA, crocoObl 3aaanus GyHkuuu. [ 'paduk dyHkuun. BzaumHo oOpaTHBIE
¢yHkuuu. Yérnple u HeuéTHble pyHKuuu. [lepuoanueckue GpyHKIUU
3.2 OO6macTh ompenesieHUss U MHOXECTBO 3HaueHud Qynkuuu. Hymu dyHkimm.
[TpoMexyTKn 3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MakcuMyMbl 1 MUHUMYMBI (yHKOUMH. HanOonpliee W HauMeHbIee 3HAUYCHHE
(YHKIMM HAa TPOMEXYTKE
3.3 Crenennast ¢GyHKUMS C HATypaJbHBIM W LIEJBIM TOKaszaTeneMm. EE cBoiicTBa u
rpauk. ColicTBa 1 rpaduK KOpHs N-0 CTENeHU
3.4 Tpuronomerpuueckue QyHKIUHU, UX CBONCTBA U rpapUKU
3.5 [Toka3zarenbHas u jgorapupmudeckas GyHKIMH, UX CBOWCTBA U rpaduKu
3.6 Touku pasppiBa. Acumntotsl rpaduxkoB QyHkuuid. CpoiicTBa (QyHKUHH,
HEMpEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTeaLHOCTH, CIIOCOOEI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudmeTnueckass W TeoMeTpuueckas mporpeccuu. DopMmyna  CIOKHBIX
MIPOIICHTOB
4 Hauvana maTeMaTHueCKOro aHaJIM3a
4.1 IIponsBognas pynkuuu. [TponsBogHble AneMeEHTapHbIX (pyHKINN




4.2

[IpumMeHeHne MPOM3BOIHOM K HMCCIICNOBAHHIO (DYHKIIMH Ha MOHOTOHHOCTb H
sKkcTpeMyMbl. Haxoxaenne HauOOJbIIEro ¥ HAUMEHBIIETO 3HAYCHHS (PYHKIIUU
Ha OTpe3Ke

4.3 [TepBooOpa3znas. Unterpan
5) MHOXecTBa U JIOTUKA
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 ['eomerpust
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMBbIe ¥ TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKI
7.4 Tena 1 TOBEPXHOCTH BpaIICHHS
7.5 KoopauHatel 1 BEKTOPBI




